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          Thomas Stearns Eliot, OM ( 26 September 1888 4 January 1965), was a poet, dramatist, and literary critic. He received the Nobel Prize in Literature in 1948. He wrote the poems The Love Song of J. Alfred Prufrock, The Waste Land, The Hollow Men, Ash Wednesday and Four Quartets; the plays Murder in the Cathedral and The Cocktail Party; and the essay " Tradition and the Individual Talent".


          Eliot was born in the United States, moved to the United Kingdom in 1914 (at age 25), and became a British subject in 1927 at the age of 39. Of his nationality and its role in his work, T.S. Eliot said: "[My poetry] wouldnt be what it is if Id been born in England, and it wouldnt be what it is if Id stayed in America. Its a combination of things. But in its sources, in its emotional springs, it comes from America."


          


          Life


          


          Early life and education


          Eliot was born into the prominent Eliot family of St. Louis, Missouri. His father, Henry Ware Eliot (18431919), was a successful businessman, president and treasurer of the Hydraulic-Press Brick Company in St. Louis; his mother, born Charlotte Champe Stearns (18431929), wrote poems and was also a social worker. Eliot was the last of six surviving children; his parents were both 44 years old when he was born. His four sisters were between eleven and nineteen years older than he; his brother was eight years older. Known to family and friends as Tom, he was the namesake of his maternal grandfather, Thomas Stearns.


          From 1898 to 1905, Eliot was a day student at Smith Academy, a preparatory school for Washington University. At the academy, Eliot studied Latin, Greek, French, and German. Upon graduation, he could have gone to Harvard University, but his parents sent him to Milton Academy (in Milton, Massachusetts, near Boston) for a preparatory year. There he met Scofield Thayer, who would later publish The Waste Land. He studied at Harvard, where he earned a B.A., from 1906 to 1909. During this time, he read Arthur Symons's The Symbolist Movement in Literature, where, by his own admission, he first came across Laforgue, Rimbaud, and Verlaine. The Harvard Advocate published some of his poems, and he became lifelong friends with Conrad Aiken. The next year, he earned a master's degree at Harvard. In the 19101911 school year, Eliot lived in Paris, studying at the Sorbonne and touring the continent.


          Returning to Harvard in 1911 as a doctoral student in philosophy, Eliot studied the writings of F. H. Bradley, Buddhism and Indic philology (learning Sanskrit and Pāli to read some of the religious texts). He was awarded a scholarship to attend Merton College, Oxford, in 1914, and, before settling there, he visited Marburg, Germany, where he planned to take a summer program in philosophy. When the First World War broke out, however, he went to London and then to Oxford. In a letter to Aiken late in December 1914, Eliot, aged 26, wrote "I am very dependent upon women (I mean female society)" and then added a complaint that he was still a virgin. Less than four months later, he was introduced by Thayer, then also at Oxford, to Cambridge governess Vivienne Haigh-Wood. Eliot was not happy at Merton and declined a second year there. Instead, on 26 June 1915, he married Vivienne in a register office. After a short visit, alone, to the U. S. to see his family, he returned to London and took a few teaching jobs such as lecturing at Birkbeck College, University of London. He continued to work on his dissertation and, in the spring of 1916, sent it to Harvard, which accepted it. Because he did not appear in person to defend his dissertation, however, he was not awarded his PhD. (In 1964, the dissertation was published as Knowledge and Experience in the Philosophy of F. H. Bradley.) During Eliot's university career, he studied with George Santayana, Irving Babbitt, Henri Bergson, C. R. Lanman, Josiah Royce, Bertrand Russell, and Harold Joachim.


          Bertrand Russell took an interest in Vivien (the spelling she preferred) while the newlyweds stayed in his flat. Some scholars have suggested that Vivien and Russell had an affair (see Carole Seymour-Jones, Painted Shadow), but these allegations have never been confirmed. Eliot, in a private paper, written in his sixties, confessed: "I came to persuade myself that I was in love with Vivienne simply because I wanted to burn my boats and commit myself to staying in England. And she persuaded herself (also under the influence of Pound) that she would save the poet by keeping him in England. To her, the marriage brought no happiness. To me, it brought the state of mind out of which came The Waste Land."
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          After leaving Merton, Eliot worked as a schoolteacher, most notably at Highgate School where he taught the young John Betjeman, and later at the Royal Grammar School, High Wycombe. To earn extra money, he wrote book reviews and lectured at evening extension courses. In 1917, he took a position at Lloyds Bank in London, where he worked on foreign accounts. In August 1920, Eliot met James Joyce on a trip to Paris, accompanied by Wyndham Lewis. After the meeting, Eliot said he found Joyce arrogant (Joyce doubted Eliot's ability as a poet at the time), but the two soon became friends with Eliot visiting Joyce whenever he was in Paris. In 1925, Eliot left Lloyds to join the publishing firm Faber and Gwyer (later Faber and Faber), where he remained for the rest of his career, becoming a director of the firm.


          


          Later life in England


          In 1927, Eliot took two important steps in his self-definition. On June 29 he converted to Anglicanism and in November he dropped his American citizenship and became a British subject. In 1928, Eliot summarised his beliefs when he wrote in the preface to his book, For Lancelot Andrewes that "the general point of view [of the book's essays] may be described as classicist in literature, royalist in politics, and anglo-catholic in religion."


          By 1932, Eliot had been contemplating a separation from his wife for some time. When Harvard University offered him the Charles Eliot Norton professorship for the 1932-1933 academic year, he accepted, leaving Vivien in England. Upon his return in 1933, Eliot officially separated from Vivien. He avoided all but one meeting with his wife between his leaving for America in 1932 and her death in 1947. (Vivien died at Northumberland House, a mental hospital north of London, where she was committed in 1938, without ever having been visited by Eliot, who was still her husband.)


          From 1946 to 1957, Eliot shared a flat with his friend, John Davy Hayward, who gathered and archived Eliot's papers and styled himself Keeper of the Eliot Archive. He also collected Eliot's pre-"Prufrock" verse, commercially published after Eliot's death as Poems Written in Early Youth. When Eliot and Hayward separated their household in 1957, Hayward retained his collection of Eliot's papers, which he bequeathed to King's College, Cambridge in 1965.


          Eliot's second marriage was happy but short. On January 10, 1957, he married Esm Valerie Fletcher, to whom he was introduced by Collin Brooks. In sharp contrast to his first marriage, Eliot knew Miss Fletcher well, as she had been his secretary at Faber and Faber since August 1949. Like his marriage to Vivien, the wedding was kept a secret to preserve his privacy. The ceremony was held in a church at 6.15 a.m. with virtually no one other than his wife's parents in attendance. Valerie was 37 years younger than her husband. Since Eliot's death she has dedicated her time to preserving his legacy; she has edited and annotated The Letters of T. S. Eliot and a facsimile of the draft of The Waste Land.


          Eliot died of emphysema in London on January 4, 1965. For many years, he had health problems owing to his heavy smoking, often being laid low with bronchitis or tachycardia. His body was cremated at Golders Green Crematorium and, according to Eliot's wishes, the ashes taken to St Michael's Church in East Coker, the village from which Eliot's ancestors emigrated to America. There, a simple wall plaque commemorates him with a quote from his poem, "East Coker": "In my beginning is my end. In my end is my beginning." On the second anniversary of his death, a large stone placed on the floor of Poets' Corner in London's Westminster Abbey was dedicated to Eliot. This commemoration contains his name, an indication that he had received the Order of Merit, dates, and a quotation from his poem, "Little Gidding": "the communication / Of the dead is tongued with fire beyond / the language of the living."


          


          Eliot's poetry


          For a poet of his stature, Eliot's poetic output was small. Eliot was aware of this early in his career. He wrote to J. H. Woods, one of his former Harvard professors, that "My reputation in London is built upon one small volume of verse, and is kept up by printing two or three more poems in a year. The only thing that matters is that these should be perfect in their kind, so that each should be an event."


          Typically, Eliot first published his poems in periodicals or in small books or pamphlets consisting of a single poem (e.g., the Ariel poems) and then adding them to collections. His first collection was Prufrock and Other Observations (1917). In 1920 Eliot published more poems in Ara Vos Prec (London) and Poems: 1920 (New York). These had the same poems (in a different order) except that "Ode" in the British edition was replaced with "Hysteria" in the American edition. In 1925 Eliot collected The Waste Land and the poems in Prufrock and Poems into one volume and added "The Hollow Men" to form Poems: 19091925. From then on he updated this work (as Collected Poems). Exceptions are:


          
            	Old Possum's Book of Practical Cats (1939)a collection of light verse.


            	Poems Written in Early Youth (posthumously published in 1967)consisting mainly of poems published between 1907 and 1910 in The Harvard Advocate, the student-run literary magazine at Harvard University.


            	Inventions of the March Hare: Poems 19091917 (posthumously published in 1997)poems, verse and drafts Eliot never intended to be published. Densely annotated by Christopher Ricks.

          


          


          The Love Song of J. Alfred Prufrock


          In 1915, Ezra Pound, overseas editor of Poetry magazine, recommended to Harriet Monroe, the magazine's founder, that she publish "The Love Song of J. Alfred Prufrock". Although Prufrock seems to be middle-aged, Eliot wrote most of the poem when he was only 22. Its now-famous opening lines, comparing the evening sky to "a patient etherised upon a table," were considered shocking and offensive, especially at a time when the poetry of the Georgians was hailed for its derivations of the 19th century Romantic Poets. The poem then follows the conscious experience of a man, Prufrock (relayed in the " stream of consciousness" form indicative of the Modernists), lamenting his physical and intellectual inertia, the lost opportunities in his life and lack of spiritual progress, with the recurrent theme of carnal love unattained. Critical opinion is divided as to whether the narrator even leaves his own residence during the course of the narration. The locations described can be interpreted either as actual physical experiences, mental recollections or even as symbolic images from the sub-conscious mind, as, for example, in the refrain "In the room the women come and go."


          Its mainstream reception can be gauged from a review in The Times Literary Supplement on June 21, 1917: "The fact that these things occurred to the mind of Mr Eliot is surely of the very smallest importance to anyone, even to himself. They certainly have no relation to poetry"


          The poem's structure was heavily influenced by Eliot's extensive reading of Dante Alighieri (in the Italian). References to Shakespeare's Hamlet and other literary works are present in the poem: this technique of allusion and quotation was developed in Eliot's subsequent poetry.


          


          The Waste Land
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          In October 1922, Eliot published The Waste Land in The Criterion. Composed during a period of personal difficulty for Eliothis marriage was failing, and both he and Vivien suffered from disordered nerves The Waste Land is often read as a representation of the disillusionment of the post-war generation. Even before The Waste Land had been published as a book (December 1922), Eliot distanced himself from the poem's vision of despair: "As for The Waste Land, that is a thing of the past so far as I am concerned and I am now feeling toward a new form and style" he wrote to Richard Aldington on November 15, 1922. Despite the alleged obscurity of the poemits slippage between satire and prophecy; its abrupt changes of speaker, location, and time; its elegiac but intimidating summoning up of a vast and dissonant range of cultures and literatures--it has become a touchstone of modern literature, a poetic counterpart to a novel published in the same year, James Joyce's Ulysses. Among its famous phrases are "April is the cruellest month"; "I will show you fear in a handful of dust"; and " Shantih shantih shantih," the utterance in Sanskrit which closes the poem.


          



          


          The Hollow Men


          The Hollow Men appeared in 1925, and marked, for Edmund Wilson, 'the nadir of the phase of despair and desolation given such effective expression in "The Waste Land."' It is Eliot's major poem of the late twenties, and, like many of his others, its themes are overlapping and fragmentary; it is, however, widely recognized to be concerned with: post-War Europe under the Treaty of Versailles (which Eliot despised--compare ' Gerontion'); the difficulty of hope and religious conversion; and, as some critics argue, Eliot's failed marriage (Vivienne had been having an affair with Bertrand Russell).


          Allen Tate, reviewing the 1926 volume, perceived a shift in Eliots method and noted that, 'The mythologies disappear altogether in The Hollow Men--a striking claim for a poem as indebted to Dante as anything else in Eliots early work, to say little of the modern English mythology -- the Old Guy [Fawkes] of the Gunpowder Plot--or the colonial and agrarian mythos of Conrad and Frazer, which, at least for reasons of textual history, echoes The Waste Land. The continuous parallel between contemporaneity and antiquity that is so characteristic of his mythical method remains in fine form.


          The Hollow Men contains some of Eliot's most famous lines, most notably its conclusion:


          
            	This is the way the world ends


            	This is the way the world ends


            	This is the way the world ends


            	Not with a bang but a whimper.

          


          


          Ash Wednesday


          Ash Wednesday is the first long poem written by Eliot after his 1927 conversion to Anglicanism. Published in 1930, this poem deals with the struggle that ensues when one who has lacked faith in the past strives to move towards God.


          Sometimes referred to as Eliot's "conversion poem", Ash Wednesday, with a base of Dante's Purgatorio, is richly but ambiguously allusive and deals with the aspiration to move from spiritual barrenness to hope for human salvation. The style is different from his poetry which predates his conversion. Ash Wednesday and the poems that followed had a more casual, melodic, and contemplative method.


          Many critics were "particularly enthusiastic concerning Ash Wednesday", while in other quarters it was not well received. Among many of the more secular literati its groundwork of orthodox Christianity was discomfiting. Edwin Muir maintained that "Ash Wednesday is one of the most moving poems he has written, and perhaps the most perfect."


          


          Four Quartets


          Although many critics preferred his earlier work, Eliot and many other critics considered Four Quartets his masterpiece and it is the work which led to his receipt of the Nobel Prize. The Four Quartets draws upon his knowledge of mysticism and philosophy. It consists of four long poems, published separately: Burnt Norton (1936), East Coker (1940), The Dry Salvages (1941) and Little Gidding (1942), each in five sections. Although they resist easy characterisation, each begins with a rumination on the geographical location of its title, and each meditates on the nature of time in some important respecttheological, historical, physicaland its relation to the human condition. Also, each is associated with one of the four classical elements: air, earth, water, and fire. They approach the same ideas in varying but overlapping ways, and are open to a diversity of interpretations.


          Burnt Norton asks what it means to consider things that might have been. We see the shell of an abandoned house, and Eliot toys with the idea that all these "merely possible" realities are present together, but invisible to us: All the possible ways people might walk across a courtyard add up to a vast dance we can't see; children who aren't there are hiding in the bushes.


          East Coker continues the examination of time and meaning, focusing in a famous passage on the nature of language and poetry. Out of darkness Eliot continues to reassert a solution ("I said to my soul, be still, and wait without hope").


          The Dry Salvages treats the element of water, via images of river and sea. It again strives to contain opposites ("the past and future/Are conquered, and reconciled").


          Little Gidding (the element of fire) is the most anthologized of the Quartets. Eliot's own experiences as an air raid warden in The Blitz power the poem, and he imagines meeting Dante during the German bombing. The beginning of the Quartets ("Houses/Are removed, destroyed") had become a violent everyday experience; this creates an animation, where for the first time he talks of Loveas the driving force behind all experience. From this background, the Quartets end with an affirmation of Julian of Norwich "all shall be well and/All manner of thing shall be well".


          The Four Quartets cannot be understood without reference to Christian thought, traditions, and history. Eliot draws upon the theology, art, symbolism and language of such figures as Dante, St. John of the Cross and Julian of Norwich. The "deeper communion" sought in East Coker, the "hints" and whispers of children, the sickness that must grow worse in order to find healing, and the exploration which inevitably leads us home all point to the pilgrim's path along the road of sanctification.


          


          Eliot's plays


          With the important exception of his magnum opus, Four Quartets, much of Eliot's creative energies after Ash Wednesday were spent in writing plays in verse, mostly comedies or plays with redemptive endings. He was long a critic and admirer of Elizabethan and Jacobean verse drama (witness his allusions to Webster, Middleton, Shakespeare and Kyd in The Waste Land.) In a 1933 lecture he said: "Every poet would like, I fancy, to be able to think that he had some direct social utility. ... He would like to be something of a popular entertainer, and be able to think his own thoughts behind a tragic or a comic mask. He would like to convey the pleasures of poetry, not only to a larger audience, but to larger groups of people collectively; and the theatre is the best place in which to do it."


          After writing The Waste Land (1922) Eliot wrote that he was "now feeling toward a new form and style." One item he had in mind was writing a play in verse with a jazz tempo with a character that appeared in a number of his poems, Sweeney. Eliot did not finish it. He did publish two pieces of what he had separately. The two, "Fragment of a Prologue" (1926) and "Fragment of an Agon" (1927) were published together in 1932 as Sweeney Agonistes. Although noted that this was not intended to be a one-act play, it is sometimes performed as one.


          In 1934 a pageant play called The Rock that Eliot authored was performed. This was a benefit for churches in the Diocese of London. Much of the work was a collaborative effort and Eliot only accepted authorship of one scene and the choruses. The pageant would have a sympathetic audience but one largely consisting of the common churchman, a new audience for Eliot who had to modify his style, often called "erudite."


          George Bell, the Bishop of Chichester, who was instrumental in getting Eliot to work as writer with producer E. Martin Browne in producing the pageant play The Rock asked Eliot to write another play for the Canterbury Festival in 1935. This play, Murder in the Cathedral, was more under Eliot's control.


          Murder in the Cathedral is about the death of Thomas Becket. Eliot admitted being influenced by, among others, the works of 17th century preacher Lancelot Andrewes. Murder in the Cathedral has been a standard choice for Anglican and Roman Catholic curricula for many years.


          Following his ecclesiastical plays Eliot worked on commercial plays for more general audiences. These were The Family Reunion (1939), The Cocktail Party (1949), The Confidential Clerk (1953) and The Elder Statesman (1958).


          The dramatic works of Eliot are less well known than his poems.


          


          Eliot as critic


          Although best known as a poet, Eliot also made significant contributions to the field of literary criticism. In particular, Eliot strongly influenced the school of New Criticism. While somewhat self-deprecating and minimizing of his work as a critiche once said his criticism was merely a by-product of his private poetry-workshopEliot is considered by some to be one of the greatest literary critics of the 20th century. The critic William Empson once said, "I do not know for certain how much of my own mind [Eliot] invented, let alone how much of it is a reaction against him or indeed a consequence of misreading him. He is a very penetrating influence, perhaps not unlike the east wind."


          In his critical essay  Tradition and the Individual Talent, Eliot argues that art must be understood not in a vacuum, but in the context of previous pieces of art: In a peculiar sense [an artist or poet] must inevitably be judged by the standards of the past. This essay was one of the most important works of the school of New Criticism. Specifically, it introduced the idea that the value of one work of art must be viewed in the context of all previous worka simultaneous order or works. It has also been argued that "Tradition and the Individual Talent" served to keep out the public at large from engaging in literature (or having literature in engage in them): "T. S. Eliots insistence in essays such as 'Tradition and the Individual Talent' (1917) that the young poet need only assimilate the (all-male) canon of established authors contributed to public definitions of literary modernism that would exclude mass culture." Conversely, Eliot's work regarding musicparticularly his article "Marie Lloyd"may have actually helped lead to the idea that popular culture could be the subject of criticism.


          Also extremely important to New Criticism was the ideaas articulated in Eliots essay " Hamlet and His Problemsof an  objective correlative, which posits a connection among the words of the text and events, states of mind, and experiences. This notion concedes that a poem means what it says, but suggests that there can be a non-subjective judgment based on different readers differentbut perhaps corollaryinterpretations of a work.


          More generally, New Critics took a cue from Eliot in regards to his classical ideals and his religious thought; his attention to the poetry and drama of the early seventeenth century; his deprecation of the Romantics, especially Shelley; his proposition that good poems constitute not a turning loose of emotion but an escape from emotion; and his insistence that poetsat present must be difficult.


          Eliots essays were also a major factor in the revival of interest in the metaphysical poets. Eliot was particularly favorable to the metaphysical poets' ability to show experience as both psychological and sensual, while at the same time infusing this portrayal within Eliot's viewwit and uniqueness. Eliots essay The Metaphysical Poets, along with giving new significance and attention to metaphysical poetry, introduced his now well known definition of unified sensibility, which is considered by some to mean the same thing as the term "metaphysical."


          Some have argued that Eliot can be best understood as critic through his poetrythat one reflects the other and that Eliot has a unique perspective as a poet-critic. In his  Four Quartets, a series of poems, is self-aware in a way that open the poem up to modern critical movements in which understanding is made contingent on the perspective in which it is installed. Eliots self-examination through poetry reflects his belief in the objective correlative. Eliots 1922 poem The Waste Landwhich at the time of its publication, many critics believed to be a joke or hoaxalso can be better understood in light of his work as a critic. Eliot had argued that a poet must write programmatic criticismor the idea that a poet should write to advance his own interests than to advance historical scholarship". Viewed from Eliot's own critical lens, The Waste Land likely shows his personal distaste for World War I rather than an objective historical understanding of it.


          Some have argued that late in his career, Eliot recanted much of his earlier work as a critic. However, this is disputed. At that time, Eliot stressed the importance of every poet creating his or her own unique personality through his work.


          


          Other works


          In 1939, Eliot published a book of light verse, Old Possum's Book of Practical Cats  "Old Possum" being a name Ezra Pound had bestowed upon him. This first edition had an illustration of the author on the cover. In 1954 the composer Alan Rawsthorne set six of the poems for speaker and orchestra, in a work entitled Practical Cats. After Eliot's death, it became the basis of the West End and Broadway hit musical by Andrew Lloyd Webber, Cats.


          In 1958 the Archbishop of Canterbury appointed Eliot to a commission which resulted in "The Revised Psalter" (1963). A harsh critic of Eliot's, C. S. Lewis, was also a member of the commission but their antagonism turned into a friendship.


          


          Criticism of Eliot


          


          Literature and literary criticism


          Eliot's poetry was first criticized as not being poetry at all. Another criticism has been of his widespread interweaving of quotations from other authors into his work. "Notes on the Waste Land," which follows the poem, gives the source of many of these, but not all. This practice has been defended as a necessary salvaging of tradition in an age of fragmentation, and completely integral to the work, adding richness through unexpected juxtaposition. It has also been condemned as showing a lack of originality, and for plagiarism. The prominent critic F. W. Bateson published an essay called 'T. S. Eliot: The Poetry of Pseudo-Learning'. Eliot wrote in The Sacred Wood: "Immature poets imitate; mature poets steal; bad poets deface what they take, and good poets make it into something better, or at least something different."


          Canadian academic Robert Ian Scott pointed out that the title of The Waste Land and some of the images had previously appeared in the work of a minor Kentucky poet, Madison Cawein (18651914). Bevis Hillier compared Cawein's lines " come and go/Around its ancient portico" with Eliot's " come and go/talking of Michelangelo". (This line actually appears in Eliot's "The Love Song of J. Alfred Prufrock", and not in The Waste Land.) Cawein's "Waste Land" had appeared in the January 1913 issue of Chicago magazine Poetry (which contained an article by Ezra Pound on London poets). But scholars are continually finding new sources for Eliot's Waste Land, often in odd places.


          Many famous fellow writers and critics have paid tribute to Eliot. According to the poet Ted Hughes, "Each year Eliot's presence reasserts itself at a deeper level, to an audience that is surprised to find itself more chastened, more astonished, more humble." Hugh Kenner commented, "He has been the most gifted and influential literary critic in English in the twentieth century." However, other writers have not supported this view. In one of his criticisms,Samuel Beckett suggests that Eliot's work belongs in what the reverse of "T. Eliot" spells.


          C. S. Lewis, however, thought his literary criticism "superficial and unscholarly". In a 1935 letter to a mutual friend of theirs, Paul Elmer Moore, Lewis wrote that he considered the work of Eliot to be "a very great evil". Although, in a letter to Eliot written in 1943, Lewis showed an admiration for Eliot along with his antagonism toward his views when he wrote: "I hope the fact that I find myself often contradicting you in print gives no offence; it is a kind of tribute to youwhenever I fall foul of some widespread contemporary view about literature I always seem to find that you have expressed it most clearly. One aims at the officers first in meeting an attack!"


          


          Charges of anti-Semitism


          Eliot has sometimes been charged with anti-Semitism. Biographer Lyndall Gordon has noted that many in Eliot's milieu successfully eschewed such views.


          


          Public expressions


          The poem " Gerontion" contains a depiction of a landlord referred to only as the "Jew [who] squats on the window sill." Another much-quoted example is the poem, "Burbank with a Baedeker: Bleistein with a Cigar", in which a character in the poem implicitly blames the Jews for the decline of Venice ("The rats are underneath the piles/ The Jew is underneath the lot"). In "A Cooking Egg", Eliot writes, "The red-eyed scavengers are creeping/ From Kentish Town and Golder's Green" ( Golders Green was a largely Jewish suburb of London).


          In a series of lectures given at the University of Virginia in 1933 and later published under the title "After Strange Gods" (1934), Eliot said, regarding a homogeneity of culture (and implying a traditional Christian community), "What is still more important is unity of religious background, and reasons of race and religion combine to make any large number of free-thinking Jews undesirable." The philosopher George Boas, who had previously been on friendly terms with Eliot, wrote to him that, "I can at least rid you of the company of one." Eliot did not reply. In later years Eliot disavowed the book, and refused to allow any part to be reprinted.


          Eliot also wrote a letter to the Daily Mail in January 1932 which congratulated the paper for a series of laudatory articles on the rise of Mussolini. In The Idea of a Christian Society (1939) he says " totalitarianism can retain the terms 'freedom' and 'democracy' and give them its own meaning: and its right to them is not so easily disproved as minds inflamed by passion suppose." In the same book, written before World War II, he says of J. F. C. Fuller, who worked for the Policy Directorate in the British Union of Fascists:


          
            Fuller believes that Britain "must swim with the out-flowing tide of this great political change". From my point of view, General Fuller has as good a title to call himself a "believer in democracy" as anyone else. I do not think I am unfair to [the report that a ban against married women Civil Servants should be removed because it embodied Nazism], in finding the implication that what is Nazi is wrong, and need not be discussed on its own merits.

          


          


          Protests against


          One of the first and most famous protests against T. S. Eliot on the subject of anti-Semitism came in the form of a poem from the Anglo-Jewish writer and poet Emanuel Litvinoff, at an inaugural poetry reading for the Institute of Contemporary Arts in 1951. Only a few years after the Holocaust, Eliot had republished lines originally written in the 1920s about 'money in furs' and the 'protozoic slime' of Bleistein's 'lustreless, protrusive eye' in his Selected Poems of 1948, angering Litvinoff. When the poet got up and announced his poem, entitled 'To T. S. Eliot', the events host, Sir Herbert Read, declared 'Oh Good, Tom's just come in. Litvinoff proceeded in evoking to the packed but silent room his work, which ended with the lines "Let your words/tread lightly on this earth of Europe/lest my people's bones protest". Many members of the audience were outraged; Litvinoff said "hell broke loose" and that no one supported him. One listener, the poet Stephen Spender, claiming to be as Jewish as Litvinoff, stood and called the poem an undeserved attack on Eliot. However, Litvinoff says that Eliot was heard to mutter, 'It's a good poem'.


          


          Rebuttals


          Leonard Woolf, husband of Virginia Woolf, who was himself Jewish and a friend of Eliot's, judged that Eliot was probably "slightly anti-Semitic in the sort of vague way which is not uncommon. He would have denied it quite genuinely." Jewish friends such as Stephen Spender, Isaiah Berlin, Sidney Schiff, and Norbert Wiener claimed that they had no basis on which to believe that Eliot was anti-semitic.


          In 2003, Professor Ronald Schuchard of Emory University published details of a previously unknown cache of letters from Eliot to Horace Kallen, which reveal that in the early 1940s Eliot was actively helping Jewish refugees from Germany and Austria to re-settle in Britain and America. In letters written after the war, Eliot also voiced support for modern Israel.


          



          


          Recognition


          


          Formal recognition


          
            	Order of Merit (awarded by King George VI (United Kingdom), 1948)


            	Nobel Prize for Literature "for his outstanding, pioneer contribution to present-day poetry" (Stockholm, 1948)


            	Officier de la Legion d'Honneur (1951)


            	Hanseatic Goethe Prize (Hamburg, 1955)


            	Dante Medal ( Florence, 1959)


            	Commandeur de l'ordre des Arts et des Lettres, (1960)


            	Presidential Medal of Freedom (1964)


            	13 honorary doctorates (including Oxford, Cambridge, the Sorbonne, and Harvard)


            	Two posthumous Tony Awards (1983) for his poems used in the musical Cats


            	Eliot College of the University of Kent, England, named after him


            	Celebrated on commemorative postage stamps


            	Has a star on the St. Louis Walk of Fame

          


          
            Retrieved from " http://en.wikipedia.org/wiki/T._S._Eliot"
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              	T-34
            


            
              	[image: ]

              T-34-85 at Muse des Blinds
            


            
              	Type

              	Medium tank
            


            
              	Placeoforigin

              	Soviet Union
            


            
              	Service history
            


            
              	Inservice

              	194096
            


            
              	Usedby

              	
                Soviet Union

                and 39 others, see below

              
            


            
              	Wars

              	World War II, Korean War, Hungarian Revolution of 1956, Middle East, African conflicts, Vietnam War, Bosnian War
            


            
              	Production history
            


            
              	Designer

              	T-34 Main Design Bureau - KMDB
            


            
              	Designed

              	193740
            


            
              	Produced

              	194056
            


            
              	Numberbuilt

              	about 84,070
            


            
              	Variants

              	see T-34 variants
            


            
              	Specifications (T-34 Model 1941)
            


            
              	Weight

              	26.5 tonnes (29.2 short tons)
            


            
              	Length

              	6.68 m (21.9ft)
            


            
              	Width

              	3.00 m (9.8ft)
            


            
              	Height

              	2.45 m (8.0ft)
            


            
              	Crew

              	4
            


            
              	
                

              
            


            
              	Armor

              	52 mm (2.0in)
            


            
              	Primary

              armament

              	76.2 mm (3.00in) F-34 tank gun
            


            
              	Secondary

              armament

              	27.62 mm (0.308in) DT machine guns
            


            
              	Engine

              	12-cyl. diesel model V-2

              500 hp (370 kW)
            


            
              	Power/weight

              	17.5 hp/tonne
            


            
              	Suspension

              	Christie
            


            
              	Operational

              range

              	400 km (250mi)
            


            
              	Speed

              	53 km/h (33mph)
            

          


          The T-34 was a Soviet medium tank produced from 1941 to 1958. It is widely regarded to have been the world's best tank when the Soviet Union entered World War II, and although its armour and armament were surpassed by later tanks of the era, it is credited as the war's most effective, efficient and influential design. First produced at the KhPZ factory in Kharkov ( Kharkiv, Ukraine), it was the mainstay of Soviet armoured forces throughout World War II, and widely exported afterwards. It was the most-produced tank of the war, and the second most-produced tank of all time, after its successor, the T-54/55 series. A 1996 publication showed that the T-34 was still in service with twenty-seven countries.


          The T-34 was developed from the BT series of fast tanks, and was intended to replace both the BT-5 and BT-7 tanks and the T-26 infantry tank in service (Zaloga & Grandsen 1984:66, 111). At its introduction, it was the tank with the best balanced attributes of firepower, mobility, and protection in existence, although initially its battlefield effectiveness suffered from the unsatisfactory ergonomic layout of its crew compartment, lack of radios and poor tactical employment. The two-man turret crew arrangement required the commander to also serve as the gunner, an arrangement common to most Soviet tanks of the day; this proved to be inferior to the German arrangement of three men (commander, gunner and loader).


          The design and construction of the tank were continuously refined during the war to improve effectiveness and decrease costs, allowing steadily greater numbers of tanks to be fielded. In early 1944, the improved T-34-85 was introduced, with a more powerful 85mm gun and a three-man turret design. By the war's end in 1945, the versatile and cost-effective T-34 had replaced many light and heavy tanks in service, and accounted for the majority of Soviet tank production. Its evolutionary development would lead directly to the T-54/55 series of tanks, built until 1981 and still operated today.


          


          Production history


          


          Revolutionary design


          
            	"We had nothing comparable."  Friedrich von Mellenthin (1956)

          


          Before 1939, the most numerous Soviet tanks were the T-26 light tank and the BT series of fast tanks. The T-26 was a slow-moving infantry tank, designed to keep pace with soldiers on the ground. The BT tanks were cavalry tanks, very fast-moving light tanks, designed to fight other tanks but not infantry. Both were thinly armoured, proof against small arms but not anti-tank rifles and 37mm anti-tank guns, and their gasoline-fueled engines (commonly used in tank designs in the world at these times) were liable to burst into flames "at the slightest provocation" (Zaloga & Grandsen 1984:111). Both were Soviet developments of foreign designs from the early 1930s: the T-26 based on the British Vickers 6-Ton, and the BT tanks based on a design from American engineer Walter Christie.


          In 1937, engineer Mikhail Koshkin was assigned by the Red Army to lead a new team to design a replacement for the BT tanks, at the Kharkiv Komintern Locomotive Plant (KhPZ) in Kharkiv. The prototype tank, designated A-20, was specified with 20millimetres (0.8in) of armour, a 45mm (1.8in) gun, and the new model V-2 engine, using less-flammable diesel fuel. It also had an 86-wheel convertible drive similar to the BT tank's 82, which allowed a tank to run on wheels without caterpillar track (Zheltov 1999). This feature had greatly saved on maintenance and repair of the unreliable tank track of the early 1930s, and allowed tanks to travel over 85 km/h (53 mph) on roads, but gave no advantage in combat. By then, the designers considered it a needless waste of space and weight (Zaloga & Grandsen 1984:66, 111). The A-20 also incorporated previous research (BT-IS and BT-SW-2 projects) into sloped armour: its all-round sloped armour plates would be more likely to deflect anti-armour rounds than perpendicular armour.


          
            [image: A-8 (BT-7M), A-20, T-34 Model 1940 and Model 1941]

            
              A-8 ( BT-7M), A-20, T-34 Model 1940 and Model 1941
            

          


          Koshkin convinced Soviet leader Joseph Stalin to let him develop a second prototype, a more heavily armed and armoured "universal tank" which could replace both the T-26 and the BT tanks. The second prototype Koshkin named A-32, after its 32millimetres (1.3in) of frontal armour. It also had a 76.2mm (3in) gun, and the same model V-2 diesel engine (Zaloga 1994:5). Both were tested in field trials at Kubinka in 1939, and the heavier A-32 proved to be as mobile as the A-20. A still heavier version of the A-32 with 45millimetres (1.8in) of front armour and wider tracks was approved for production as the T-34. Koshkin chose the name after the year 1934 when he began to formulate his ideas about the new tank, and to commemorate the decree expanding the armoured force and the appointment of Sergo Ordzhonikidze to head tank production (Zaloga 1994:6).


          Two prototype T-34s were completed in January 1940, and underwent a gruelling 2,000-kilometre (1,250mi) drive from Kharkiv to Moscow for a demonstration for the Kremlin leaders, to the Mannerheim Line in Finland, and back to Kharkiv via Minsk and Kiev, in April and May (Zaloga 1994:6). Some drivetrain shortcomings were identified and corrected (Zaloga & Grandsen 1983:6). Resistance from the military command and concerns about high production cost were finally overridden by anxieties about the poor performance of Soviet tanks in Finland and the effectiveness of Germany's Blitzkrieg in France, and the first production tanks were completed in September 1940, completely replacing the production of the T-26, BT, and the multi-turreted T-28 medium tank at the KhPZ. Koshkin died of pneumonia at the end of that month (exacerbated by the drive from Kharkov to Moscow), and the T-34's drivetrain developer, Alexander Morozov, was appointed Chief Designer.


          The T-34 had the coil- spring Christie suspension of the BT, but dispensed with the weighty but ineffective convertible drive. It had well-sloped armour, a relatively powerful engine, and wide tracks. The initial version had a 76.2mm gun, and is often called T-34/76 (originally a World War II German designation). In 1944 a second major version began production, the T-34-85 (or T-34/85), with a larger turret mounting a larger 85mm gun.


          


          Establishing and maintaining production


          
            [image: The original T-34 Model 1940 can be recognized by the low-slung barrel of the L-11 gun, below a bulge in the mantlet housing its recoil mechanism. This is a pre-production vehicle with a complex single-piece hull front.]

            
              The original T-34 Model 1940 can be recognized by the low-slung barrel of the L-11 gun, below a bulge in the mantlet housing its recoil mechanism. This is a pre-production vehicle with a complex single-piece hull front.
            

          


          
            	"Quantity has a quality all its own" attributed to Joseph Stalin

          


          The T-34 posed new challenges for Soviet industry. It was the most heavily armoured medium tank produced to that point, and subassemblies originated at several plants: Kharkov Diesel Factory No. 75 supplied the model V-2 engine, Leningrad Kirovsky Factory (former Putilov works) made the original L-11 gun, and the Dinamo Factory in Moscow produced electrical components. Tanks were initially built at KhPZ No. 183, in early 1941 at the Stalingrad Tractor Factory (STZ), and starting in July shortly after the German invasion at Krasnoye Sormovo Factory No. 112 in Gorky. There were problems with defective armour plates, however (Zaloga 1983:6). Due to a shortage of new V-2 diesel engines, the initial production run from the Gorky factory were equipped with the BT tank's MT-17 gasoline-burning aircraft engine, and inferior transmission and clutch (Zheltov 2001:4042). Only company commanders' tanks could be fitted with radios; such radios were expensive and in short supply. The L-11 gun did not live up to expectations, so the Grabin design bureau at Gorky Factory No. 92 designed a superior F-34 76.2mm gun. No bureaucrat would approve production, so Gorky and KhPZ started producing the gun anyway; official permission only came from Stalin's State Defence Committee after troops in the field sent back praise for the gun's performance (Zaloga & Grandsen 1984:130).


          There was political pressure from conservative elements in the army to redirect resources into building the older T-26 and BT tanks, or to cancel T-34 production pending completion of the more advanced T-34M design. This political pressure was brought to bear by the developer of the KV-1 and IS-2 tanks which were in competition with the T-34. Political pressure between designers and factories producing different tanks to meet the same requirements continued much later post war, including a period when the T-55, T-64 and T-72 were all in production at different factories with differing political patrons on the supreme council of the USSR (Armour Magazine, "Why Three Tanks" July-August 1998). Germany's surprise attack against the Soviet Union in June 22, 1941 ( Operation Barbarossa) forced the Soviet Union to freeze further development, and shift into full production of tanks.


          
            [image: T-34 Model 1942 rolls off the line at Zavod no. 112 Krasnoye Sormovo in Gorky]

            
              T-34 Model 1942 rolls off the line at Zavod no. 112 Krasnoye Sormovo in Gorky
            

          


          Germany's fast advances forced the monumental evacuation of tank factories to the Ural mountains. KhPZ was re-established around the Dzherzhinski Ural Railcar Factory in Nizhny Tagil, renamed Stalin Ural Tank Factory No. 183. The Kirovsky Factory was evacuated just weeks before Leningrad was surrounded, and moved with the Kharkov Diesel Factory to the Stalin Tractor Factory in Chelyabinsk, soon to be nicknamed Tankograd ('Tank City'). Voroshilov Tank Factory No. 174 from Leningrad was incorporated into the Ural Factory and the new Omsk Factory No. 174. The Ordzhonikidze Ural Heavy Machine Tool Works (UZTM) in Sverdlovsk absorbed several small factories. While these factories were relocating at record speed, the industrial complex surrounding the Stalingrad Tractor Factory produced forty percent of all T-34s (Zaloga & Grandsen 1983:13). As the factory became surrounded by heavy fighting in the Battle of Stalingrad, the situation there grew desperate: manufacturing innovations were necessitated by material shortages, and stories persist that unpainted T-34 tanks were driven out of the factory into the battlefields around it (Zaloga & Sarson 1994:23). Stalingrad kept up production until September 1942.


          
            [image: The T-34's 12-cylinder Model V-2 diesel engine, at the Finnish Tank Museum in Parola]

            
              The T-34's 12-cylinder Model V-2 diesel engine, at the Finnish Tank Museum in Parola
            

          


          Barring this interruption, the only changes allowed on the production lines were to make the tanks simpler and cheaper to produce. New methods were developed for automated welding and hardening the plate, including innovations by Prof. Evgeny Paton. The design of the 76.2mm F-34 gun Model 1941 was reduced to 614 parts, compared to the earlier model's 861 (Zaloga & Grandsen 1984:131). Over two years, the production cost of the tank was reduced from 269,500 rubles in 1941, to 193,000, and then to 135,000 (Zaloga & Grandsen 1984:131). Production time was cut in half by the end of 1942, even though most experienced factory workers had been sent to the field and replaced by a workforce consisting of 50% women, 15% boys, and 15% invalids and old men. At the same time T-34s, which had been "beautifully crafted machines with excellent exterior finish comparable or superior to those in Western Europe or America", were much more roughly finished, although mechanical reliability was not compromised (Zaloga & Grandsen 1983:17).


          


          Development


          
            	"The technological pace-setter of World War II tank design"  Steven Zaloga et al. (1997:3)

          


          In 1942, a new hexagonal turret design derived from the abandoned T-34M project entered production, improving the cramped conditions, and eventually adding a commander's cupola for all-round vision. Limited rubber supplies led to the adoption of steel-rimmed road wheels, and a new clutch was added to the improved five-speed transmission and engine.


          After German tanks with the superior long 75mm (2.95in) gun were fielded in 1942, Morozov's design bureau began a project to design an advanced T-43, aimed at increasing armour protection, while adding modern features like torsion-bar suspension and a three-man turret. The T-43 was intended to be a universal tank to replace both the T-34 and the KV-1 heavy tank, developed in direct competition with a Chelyabinsk heavy tank design bureau's KV-13 project. (Zaloga et al 1997:5)


          In 1943 the Soviets encountered the new German Tiger and Panther tanks. Experience at the Battle of Kursk and reports from front-line commanders indicated that the T-34's 76.2mm gun was now inadequate. An existing 85 mm (3.3in) antiaircraft gun was identified which was effective against the new German tanks, and could be adapted to tank use (Russian Battlefield 1998b). Unfortunately, the T-43 prototype's heavier armour was still not proof against the Tiger's 88mm gun, and its mobility was found to be inferior to the T-34's, even before installing a heavier 85mm gun. Although it shared over 70% of its components with the T-34, a commitment to manufacturing it would have required a significant slow-down in production. (Zaloga et al 1997:5)


          


          In consequence the T-43 was cancelled, and the Soviet command made the difficult decision to retool the factories to produce a new model of T-34 with a turret ring enlarged from 1,425 mm (56 in) to 1,600 mm (63 in), allowing a larger turret to be fitted. The T-43's turret design was hurriedly adapted by V. Kerichev at the Krasnoye Sormovo Factory to fit the T-34 (Zaloga 1984:166). The resulting new T-34-85 tank had a much superior gun and finally, a three-man turret with radio (which had previously been in the hull). Now the commander needed only to command the tank, leaving the operation of the gun to the gunner and loader.


          Overall production slowed down somewhat while the new tank started its production run. Although a T-34-85 was still not a match for a Panther, the improved firepower made it much more effective than before. The decision to improve on the existing design instead of tooling up for a new one allowed the Soviets to manufacture tanks in such numbers that the difference in capabilities could be considered insignificant. In May 1944, the Wehrmacht had only 304 Panthers operating on the Eastern Front, while the Soviets had increased T-34-85 production to 1,200 tanks per month (Zaloga et al 1997:6).


          


          Cost-effectiveness


          The cost to produce a T-34-85 tank was initially about thirty percent higher than a Model 1943, at 164,000 rubles; but by 1945 it was down to 142,000 (Harrison 2002:181). During the course of the war, the cost of a T-34 tank had been reduced by almost half, while in the meantime its mobility remained nearly the same, and its main gun's armour penetration and turret frontal armour thickness nearly doubled.


          


          Production figures


          
            [image: T-34-85 with Polish Army markings]

            
              T-34-85 with Polish Army markings
            

          


          By the end of 1945, over 57,000 T-34s had been built: 34,780 original T-34 tanks in 194044, and another 22,559 T-34-85s in 194445 (The Russian Battlefield 1998a, 1998b). In 1946, after the war, 2,701 T-34s were built, and large-scale production ceased. Production was restarted under license in 1951 in Poland and Czechoslovakia, where 1,380 and 3,185 T-34-85s were made, respectively, by 1956. Later, T-54/55 and T-72 tanks were also built outside the Soviet Union. In the late 1960s, Soviet T-34-85s underwent a modernisation program (T-34-85M) for export and reserve service, being retrofitted with drivetrain components from the T-54/55 series tanksa testament to the level of standardisation in Soviet tank design.


          As many as 84,070 T-34s are estimated to have been built, plus 13,170 self-propelled guns built on the T-34's chassis (Zaloga & Grandsen 1996:18). Some of these ended up in various Cold War conflicts around the world.


          


          Model designations


          German intelligence in World War II referred to the two main production models as T-34/76 and T-34/85, with minor models receiving letter designations such as T-34/76Athis nomenclature has been widely used in the West, especially in popular literature.


          The Red Army never had a consistent policy for naming the production models (Zaloga 1994:19). Since at least the 1980s however, many academic sources (notably, AFV expert Steven Zaloga) have been using Soviet-style nomenclature: T-34 and T-34-85, with minor models distinguished by year, as T-34 Model 1940. This system is used here.


          Some Russian historians use different names: they refer to the first T-34 as the T-34 Model 1939 instead of 1940, all T-34s with the original turret and F-34 gun as Model 1941 instead of Models 1941 and 1942, and hexagonal-turret T-34 as Model 1942 instead of 1943 (Zheltov 2001, passim).


          Captured T-34s in German service were designated Panzerkampfwagen T-34(r), for Russland ('Russia').


          The Finns called the T-34 Sotka after the Common Goldeneye, a sea duck, because the side silhouette of the tank resembles a swimming waterfowl (as related in the memoirs of Finnish tank ace Lauri Heino). The T-34-85 was called pitkputkinen Sotka, 'long-barreled Sotka'.


          The T-34 (German designation: T-34/76) was the original tank with 76.2 mm gun.


          
            	Model 1940 (T-34/76A)  Early production run with interim L-11 76.2 mm tank gun in a two-man turret


            	Model 1941 (T-34/76B)  Main production with heavier armour and the superior F-34 76.2 mm gun


            	Model 1942 (T-34/76C)  Many minor manufacturing improvements


            	Model 1943 (T-34/76D, E, and F)  New cast hexagonal turret, nicknamed "Mickey Mouse" by the Germans because of its appearance with the twin, round turret-roof hatches open. Main production had a new commander's cupola


            	T-34/57  Fewer than 324 T-34s in 1941 and 194344 were fitted with the ZiS-4 or the ZIS-4M high-velocity 57 mm gun to be used as tank hunters (Wachowski 2004). Some of them took part in the Battle of Moscow

          


          The T-34-85 (T-34/85) was a major improvement with a three-man turret and long 85 mm gun.


          
            	Model 1943  Short production run of FebruaryMarch 1944 with D-5T 85 mm gun


            	Model 1944  Main production, with simpler ZiS-S-53 85 mm gun, radio moved from the hull into a turret with improved layout and new gunner's sight

          


          Various technical improvements continued to be made to the T-34-85, including major refurbishing programs in 1960 and 1969. All T-34-85 models are externally very similar.


          Pre-war development of a more advanced T-34 tank was resumed in 1944, leading to the T-44. The new tank had a turret design based on the T-34-85's, but a new hull with torsion-bar suspension and transversely-mounted engine. It had a lower profile than the T-34-85 and was simpler to manufacture. Between 150 to 200 of these tanks were built before the end of the war. With some drivetrain modifications and a new turret and gun, it became the T-54, starting production in 1947.


          Czechoslovakian-built T-34-85s can be recognised by a semi-conical armoured fairing (like a rear-facing scoop) on the left rear slanting side panel of the engine compartment sponson. These were widely exported.


          


          Variants


          Identification of T-34 variants can be complicated. Turret castings, superficial details, and equipment differed between factories. New features were added in the middle of production runs or retrofitted to older tanks. Knocked-out tanks were rebuilt, sometimes with the addition of newer-model equipment and even new turrets. Some tanks also had appliqu armour made of scrap steel of varying thickness, welded on to the hull and turret. Tanks thus modified were called s ekranami ('with screens') in Russian.


          


          Other T-34-based AFVs


          
            	Flame-thrower tanks  OT-34 and OT-34-85 were fitted with an internally mounted flame-thrower replacing the hull machine gun


            	PT-34  Mine roller tank, mostly built on T-34 Model 1943 or T-34-85 chassis


            	
              Self-propelled guns  The T-34 chassis was used as the basis for a series of self-propelled guns

              
                	SU-122


                	SU-85


                	SU-100

              

            

          


          After World War II, some T-34s were fitted with 122 mm howitzers as self-propelled artillery by Syria and Egypt.


          
            [image: T-34 ARV (right) towing a disabled tank at the Battle of Kursk]

            
              T-34 ARV (right) towing a disabled tank at the Battle of Kursk
            

          


          


          T-34-based support vehicles


          There were many support vehicles and even civilian tractors and cranes built on the T-34 chassis starting during the war and continuing at least into the 1990s. The vast majority of these were conversions of old or damaged tanks and self-propelled guns.


          
            	Bridging tanks  Old tanks rebuilt in the field or at repair facilities. These were simply driven into water two abreast for special river-crossing operations, to be recovered later.


            	Armoured recovery vehicles  During World War II, some old tanks were rebuilt as armoured recovery vehicles (ARVs), by plating over the turret ring or adding a superstructure. After the war, this repurposing program was formalized in successively more elaborate models.

          


          


          Table of tank models


          
            
              Soviet medium tank models of World War II
            

            
              	

              	T-34

              Model1940

              	T-34

              Model1941

              	T-34

              Model1942

              	T-34

              Model1943

              	T-43

              prototype

              	T-34-85

              	T-44
            


            
              	Weight

              	26 t

              	26.5 t

              	28.5 t

              	30.9 t

              	34 t

              	32 t

              	31.9 t
            


            
              	Gun

              	76.2 mm L-11

              	76.2 mm F-34

              	76.2 mm F-34

              	76.2 mm F-34

              	76.2 mm F-34

              	85 mm ZiS-S-53

              	85 mm ZiS-S-53
            


            
              	Ammunition

              	76 rounds

              	77 rounds

              	77 rounds

              	100 rounds

              	

              	60 rounds

              	58 rounds
            


            
              	Fuel

              	460 L

              (120U.S.gal)

              	460 L

              (120U.S.gal)

              	610 L

              (160U.S.gal)

              	790 L

              (210U.S.gal)

              	

              	810 L

              (215U.S.gal)

              	642 L

              (170U.S.gal)
            


            
              	Roadrange

              	300 km (185mi)

              	400 km (250mi)

              	400 km (250mi)

              	465 km (290mi)

              	300 km (185mi)

              	360 km (225mi)

              	300 km (185mi)
            


            
              	Armour

              	1545 mm

              (0.601.8in)

              	2052 mm

              (0.82.1in)

              	2065 mm

              (0.82.6in)

              	2070 mm

              (0.82.8in)

              	1690 mm

              (0.63.5in)

              	2090 mm

              (0.83.5in)

              	15120 mm

              (0.64.7in)
            


            
              	Cost

              	

              	270,000 rubles

              	193,000 rubles

              	135,000 rubles

              	

              	164,000 rubles

              	
            


            
              	Notes: dimensions, road speed, engine horsepower did not vary significantly, except for the T-43 which was slower than the T-34. References: Zaloga & Grandsen (1984:113, 184), Harrison (2002:181), KMDB (2006).
            

          


          


          Combat history


          
            [image: T-34 Model 1942 s ekranami (Russian for 'with screens'), with appliqué armour welded to the hull, near Leningrad, 1942]

            
              T-34 Model 1942 s ekranami (Russian for 'with screens'), with appliqu armour welded to the hull, near Leningrad, 1942
            

          


          The T-34 is often used as a symbol for the effectiveness of the Soviet counterattack against the Germans. The appearance of the T-34 in the summer of 1941 was a psychological shock to German soldiers, who had been prepared to face an inferior Soviet enemy; this is shown by the diary of Alfred Jodl, who seems to have been taken by surprise at the appearance of the T-34 in Riga (Zaloga & Grandsen 1984:127). The T-34 could take on all 1941 German tanks effectively. However, the new tank suffered from severe mechanical problems, especially with its transmission and clutchat least fifty percent of the first summer's total tank losses were due to breakdowns rather than German fire, although this also included old tanks in disrepair (Zaloga & Grandsen 1984:127). There was a shortage of repair equipment, and it was not uncommon for early T-34s to go into combat carrying a spare transmission on the engine deck. The mechanical troubles were eventually sorted out.


          During the winter of 194142, the T-34 again dominated German tanks through its ability to move over deep mud or snow without bogging down. German tanks simply could not move over the same terrain the T-34 could handle. The Panzer IV used an inferior leaf spring suspension and narrow track with a tendency to sink in deep mud and snow. The German infantry, at that time armed mostly with the PaK 36 37mm (1.46in) towed antitank gun, and had no effective means of stopping T-34s. During the Battle of France the Pak 36 had even earned the lovable nickname "Door Knocker" due to its inability to penetrate anything but the lightest tank armour yet worked very well at announcing the presence of the gun crew. Needless to say crews of these weapons fighting on the Eastern front also found it severely underpowered for engaging enemy tanks, often having to rely on heavier towed firepower such as the relatively rare but effective Pak 38 or newer and much heavier Pak 40 and especially the 88 mm Flak guns which could not be moved into location as easily. Only the poor level of Soviet crew training, the ineptitude of Soviet commanders, and the early distribution prevented the T-34 from achieving greater success.


          
            [image: T-34 Model 1943 at the Battle of Stalingrad]

            
              T-34 Model 1943 at the Battle of Stalingrad
            

          


          The emphasis in the Red Army in 194243 was on rebuilding the losses of 1941 and improving tactical proficiency. T-34 production increased rapidly, but the design was "frozen"generally, only improvements that sped production were adopted. Soviet designers were well aware of the need to correct certain deficiencies in the design, but these improvements would have cost production time and could not be adopted. By mid-1943 T-34 production was running at about 1,000 tanks per month, much higher than the German rate. However, Soviet losses greatly exceeded German losses due to continued tactical inferiority.


          In response to the sheer number of T-34s appearing on the battlefield and the ever growing need for heavier firepower, the Germans were beginning to field very large numbers of the high-velocity PaK 40 75mm gun, both towed and self-propelled. These made up most of the anti-tank artillery by 1943. By late 1942 and into mid 1943 Germany had also begun to field the revered Tiger heavy tank and Panther medium tank, which further increased the need for an improved T-34. These improved versions came in two notable forms: The first was an uparmoured version in 1943 which also incorporated greater fuel capacity, reliability, and a modified turret. The second notable version appeared in 1944 in the form of a new turret carrying a form of the 85 mm ZiS AA/AT gun which greatly increased firepower over the previous 76.2 mm F-34 cannon and finally gave the T-34 the offensive capability it had so badly needed.


          
            [image: T-34-85 equipped with stand-off screens to protect thinner side and top armour from the HEAT warheads of Panzerfausts during street fighting. These particular shields were constructed from 5–8mm (0.2–0.3in) steel wire. Berlin, May 1945.]

            
              T-34-85 equipped with stand-off screens to protect thinner side and top armour from the HEAT warheads of Panzerfausts during street fighting. These particular shields were constructed from 58mm (0.20.3in) steel wire. Berlin, May 1945.
            

          


          By the last years of the war, the Soviets' improving tactics remained inferior to the Germans', but the Red Army's growing operational and strategic skill and its larger inventory of tanks helped bring the loss ratios down (Zaloga & Grandsen 1984:223). The appearance of the T-34-85 in early 1944 gave the Red Army a tank that had better armour and mobility than German Pzkw IV and Sturmgeschtz III, but it could not match the Panther in gun or armour protection. To the Soviet advantage there were far fewer Panthers than T-34s, and the T-34-85 was good enough to allow skilled crew and tactical situations to tip the balance.


          At the outset of the war, T-34 tanks amounted to only about four percent of the Soviet tank arsenal, but by the war's end, they comprised at least 55% of the USSR's massive output of tanks (based on figures from Zaloga 1984:1256, 225; Zheltov 2001 lists even larger numbers). By the time the T-34 had replaced older models and became available in greater numbers, newer German tanks, including the improved Panzer V 'Panther', outperformed it. The Soviets' late-war Iosif Stalin tanks were also better-armed and better-armoured than the T-34.


          A natural comparison can be made between the T-34 and the US M4 Sherman medium tank. Each tank formed the backbone of the armoured units in their respective allied armies. The T-34 was a "world-beater" at the time of its debut, while the Sherman was a strong contender when introduced in 1942. Both models were upgraded and improved extensively throughout their service life, receiving new turrets with more powerful guns. Both were designed for ease of manufacture and maintenance, even sacrificing some performance for this goal. Neither was a match for the German Panther or Tiger tanks in armour or firepower, but these heavy vehicles were both in a class more comparable to the Soviet IS-2 heavy tank or the American M26 Pershing (Zaloga & Grandsen 1983:37).


          Tanks were expected to have many roles on the battlefield, the foremost being infantry support and exploitation. The tank-vs-tank role is nonetheless important. German tank production was limited to relatively small numbers of superior but complex vehicles (in part because of production diversion into self-propelled guns), which put them at a numerical disadvantage. The Soviet decision to build large numbers of T-34s, gradually improving and simplifying the design proved to be a superior strategy, and helped to win World War II.


          


          After World War II
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          T-34-85s were used in many Soviet-client and formerly-Soviet client states after the end of World War II. The North Korean invasion of South Korea in June 1950 was spearheaded by a full brigade equipped with about 120 T-34-85s. Additional T-34 tanks later joined the first assault force after it had penetrated into South Korea.(Perrett 1987:134-5) They were pitted against the M24 Chaffee, M4 Sherman and M26 Pershing but not the Centurion tanks of the UN forces. The North Korean 105th Armoured Brigade had overwhelming early successes against South Korean infantry, Task Force Smith and U.S. M24 light tanks. The WWII-era 2.26 bazookas still used by the Americans proved useless against the T-34s even at point-blank range.(Perrett 1987:135) The North Korean T-34s lost their momentum when faced with U.S. M26 medium tanks, ground-attack aircraft, and when the U.S. infantry upgraded their antitank weapons to 3.5-inch rocket launchers hurriedly airlifted from the United States. The tide turned in favour of the UN forces in August 1950, when the North Koreans suffered major tank losses during a series of battles in which their foes brought their newer equipment to bear. The September 15th U.S. landings at Inchon cut off the North Korean supply lines, causing their armoured forces and infantry to run out of fuel, ammunition and other supplies. As a result, the North Koreans had to retreat, and many T-34s and heavy weapons were abandoned. By the time the North Koreans had fled out of the South, a total of 239 T-34s and 74 SU-76s had been lost.(Perrett 1987:135) Afterwards, North Korean armour was rarely encountered (Zaloga & Kinnear 1996:3438).


          The Finnish Army used the T-34s captured from the attacking Soviets during and after the war until the 1960s. Many were improved with Finnish or Western equipment, such as optics.


          T-34s equipped many of the Eastern European (later Warsaw Pact) armies and were employed in the suppression of the East German uprising of June 17, 1953, as well as the Hungarian uprising in 1956. They were also used in the Middle East, the Vietnam War, and even as recently as the Bosnian War. In May 1995, a Serb T-34 attacked an UNPROFOR outpost manned by the 21st Regiment of the Royal Engineers in Bosnia, inflicting lifelong injuries to a British peacekeeper. Croatia inherited twenty-five or thirty from Yugoslavia but has since withdrawn them from service. T-34s were sporadically available in Afghanistan (it is not known if T-34s were used against coalition troops), and Saddam Hussein had T-34s in the Iraqi army in the early 1990s. Several African states, including Angola and Somalia, have employed T-34-85s in recent years. Cuban T-34-85s also saw action in Africa.


          Cypriot National Guard forces equipped with some thirty-five T-34-85 tanks were used to enforce a coup by the Greek junta against democratically-elected President Archbishop Makarios on July 15, 1974. They also saw extensive action against Turkish forces during the Turkish invasion in July and August 1974, with two major actions at Kioneli and at Kyrenia on July 20, 1974. (Drousiotis 2006)


          China produced T-34 under the designation Type 58, though production soon stopped when Type 59 became available. A small number of T-34's have also been spotted in China, converted into fire-fighting vehicles.


          


          Other countries


          After the Second World War, the T-34 was used by the following 40 countries, and was still in service in 1996 in 27 of those countries which are indicated by asterisks * (Zaloga & Kinnear 1996:34).


          
            Europe and the Americas


            
              	Albania*


              	Austria


              	Bulgaria*


              	Cyprus


              	Czechoslovakia


              	Cuba


              	Finland


              	East Germany


              	Hungary


              	Poland


              	Romania*


              	Soviet Union


              	Yugoslavia*

            

          


          
            Middle East and Asia


            
              	Afghanistan*


              	Egypt*


              	Indonesia


              	Iraq


              	Laos


              	Lebanon*


              	Libya*


              	Mongolia*


              	North Korea*


              	People's Republic of China*


              	Syria*


              	Vietnam*


              	South Yemen (PDRY)*


              	North Yemen (YAR)

            

          


          
            Africa


            
              	Algeria*


              	Angola*


              	Republic of the Congo*


              	Equatorial Guinea*


              	Ethiopia*


              	Guinea*


              	Guinea-Bissau*


              	Mali*


              	Mozambique*


              	Somalia*


              	Sudan*


              	Togo*


              	Zimbabwe*

            

          


          



          


          Combat effectiveness
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            	The finest tank in the world  Field Marshal Paul Ludwig Ewald von Kleist (Liddell Hart 1951)

          


          Combat effectiveness of early war T-34s can be evaluated in terms of 'hard' factors  armour, firepower, and mobility  and 'soft' factors such as crew comfort, vision devices, crew task layout and so forth. The T-34 was outstanding in hard factors and poor in soft ones.


          In 1941 the thick, sloped armour of the T-34 could defeat all German anti-armour weapons at normal combat ranges except the towed 88mm Flak guns. By mid-1942 the T-34 was vulnerable to improved German weapons and remained so throughout the war, but its armour protection was equal to or superior to comparable tanks such as the US M4 Sherman or German Pzkw-IV.


          In terms of firepower, the T-34's 76mm gun with anti-tank ammunition could penetrate any 1941 German tank with ease. This gun also fired an adequate high explosive round. In 1943, the 76mm could not penetrate the Panther's amour and was out-ranged by the Panther's long 75mm and the Tiger's 88mm. The introduction of the Soviet 85mm gun in 1944 did not make the T-34-85 equal in firepower, but the 85mm could penetrate both Panthers and Tigers at reasonable ranges.


          
            [image: Rear view of a T-34-85. In the centre is a circular transmission access hatch, flanked by exhaust pipes, MDSh smoke canisters on the hull rear, and extra fuel tanks on the hull sides.]
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          In terms of mobility, the T-34's wide track, good suspension and large engine gave it unparalleled cross-country performance. First-generation German tanks could not begin to keep up.


          In terms of ergonomics, the T-34 was poor, despite some improvements during the war. All 76mm-armed versions were greatly hampered by the cramped two-man turret layout. The commander's battlefield visibility was poor; the forward-opening hatch forced him to observe the battlefield through a single vision slit and traversable periscope. He was also over-tasked by having to fire the main gun. In contrast, most contemporary German, British, and U.S. medium tanks had much superior three-man turrets with commander, gunner and loader. The three-man turret layout allowed the tank commander to concentrate on leading his crew and co-ordinating his actions with the rest of his unit, without having to manage an individual task such as laying or loading the gun. This makes an enormous contribution to crew effectiveness. The T-34-85 corrected this problem, which had been recognised before the war. Many German commanders liked to fight "heads-up", with the seat raised and having a full field of view. In the 76mm-armed versions of the T-34, this was impossible (Zaloga & Grandsen 1984:1357).
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          Visibility from the driver's seat was also poor. Tactically, this affected the driver's ability to use terrain to their advantage, since he could not see folds in the ground as well, or have as wide a range of vision as in some other tanks.


          
            [image: Interior of a T-34-85 tank viewed from the driver's hatch, showing the ammunition boxes on which the loader had to stand in the absence of a turret basket. In the foreground is the driver's seat.]
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          The loader also had a difficult job due to the lack of a turret basket (a rotating floor that moves as the turret turns). This problem was shared with many other tanks, for example, the US M-3 Stuart. The floor under the T-34's turret was made up of ammunition stored in small metal boxes, covered by a rubber mat. There were nine ready rounds of ammunition stowed in racks on the sides of the fighting compartment. Once these initial nine rounds were fired in combat, the crew had to pull additional ammunition out of the floor boxes, leaving the floor littered with open bins and matting. This distracted the crew and degraded their performance (Zaloga & Grandsen 1984:137).


          Other key factors diminishing the initial impact of T-34s on the battlefield were the poor state of leadership, tank tactics, and crew training, a consequence of Stalin's purges of the Soviet officer corps in the late 1930s, aggravated by the loss of the best-trained personnel during the Red Army's disastrous defeats in 1941. Many crews went into combat with only their basic military training plus seventy-two hours of classroom instruction. These problems were exacerbated by the T-34's poor ergonomics and lack of radios during the early war, making it practically impossible to co-ordinate tank units in combat. German tank soldiers found that the Soviet armour attacked in rigid formations and took little advantage of terrain (Zaloga & Grandsen 1984:12627, 135). By 194344 these problems had largely been corrected, although Soviet crew training never reached the level of German training.


          


          Tank as a symbol
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          Hundreds of T-34s were installed as war memorials in Soviet-bloc countries.


          A T-34-85 tank monument in the East German city of Karl-Marx-Stadt ( Chemnitz) was the target of a 1980 bomb attack that inflicted minor damage on the vehicle and blew out nearby windows. The bomber, Josef Kneifel, was imprisoned for life in Bautzen, but released in a deal with the West German government in 1987. This attack on a symbol of Communist oppression remained one of the few high-profile bombings ever mounted against the regime. After German unification in 1990, the tank was transferred to a museum in Ingolstadt.


          Another such tank, mounted atop the monument to Soviet tank crews in Prague, was the focus of significant controversy. The monument, intended to represent Lt I.G. Goncharenko's T-34-85, the first Soviet tank to enter Prague in May 1945, actually bore an IS-2m heavy tank. To many in Prague, the tank was also a reminder of the Soviet invasion which ended the Prague Spring of 1968. The tank was painted pink by artist David Čern in 1991. Following an official protest from the Russian government, the arrest of Čern, a coat of official green paint, public demonstrations, and a further coat of pink paint applied by fifteen parliamentary deputies, the tank was finally removed to a military museum (Wright 2001:379, Zaloga & Kinnear 1996:4243).


          Another T-34 formerly painted pink is the Mandela Way Tank in London.
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          Four tankers and a dog ( Czterej pancerni i pies) was a very successful war-themed Polish television series of the 1960s (based on an eponymous novel by a Polish writer Janusz Przymanowski (1922 - 1998), himself a Red Army volunteer) which made T-34 tank number 102 an icon of Polish popular culture. It was also shown in other Soviet-bloc countries where it was also well received, surprisingly even in the German Democratic Republic. At the beginning of the twenty-first century reruns of the black and white series still manage to attract a large audience.


          News of an unconventional use of a T-34 broke, quite unexpectedly, from Budapest on October 23, 2006. A month-long crisis centred around the Ferenc Gyurcsny cabinet scandal climaxed during the official fiftieth anniversary of the 1956 Hungarian Revolution. Protesters managed to start an unarmed T-34 tank which was part of a memorial exhibition and used it in riots against police forces. (The tank ran out of fuel after a few hundred meters and caused no personal injury.)


          


          Importance
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            	"The impression that it made was to influence greatly subsequent tank development throughout the world"  John Milsom (1975)

          


          The T-34 was among the most important weapons systems in the Red Army in World War II. At the time it was first fielded in 1940, it was easily the finest tank design in the world (Zaloga & Grandsen 1983). By mid-war the T-34 was no longer technically superior to its opponents, but it was still effective in combat (Zaloga & Grandsen 1983).


          The improved T-34-85 remained the standard Soviet medium tank with an uninterrupted production run until the end of the war. The Germans responded to the T-34 by introducing completely new, very expensive and complex second-generation tanks, greatly slowing the growth of their tank production and allowing the Soviets to maintain a substantial numerical superiority in tanks (Zaloga & Grandsen 1983:37). Production figures for all Panther types reached no more than 6,557, and for all Tiger types 2,027. Production figures for the T-34-85 alone were 22,559. The T-34 replaced most light, medium, and heavy tanks in Soviet service. Its evolutionary development led directly to the T-44 and T-54/55 series of tanks, built until 1981 and still operated today.


          


          Surviving vehicles


          There are hundreds of surviving T-34s. Examples of this tank are in the collections of most significant military museums, and hundreds more serve as war memorials. Many are in private ownership, and demilitarised working tanks change hands for between $20,000 and $40,000 USD.


          The durability of the T-34 is underlined by a recent restoration. In 2000, a T-34 Model 1943 was recovered that had spent 56 years at the bottom of a bog in Estonia. The tank had been captured and used by retreating German troops, who dumped it in the swamp when it ran out of fuel. There were no signs of oil leakage, rust, or other significant water damage to the mechanical components. The engine was restored to full working order.


          Other significant surviving T-34s include a Model 1941 at the US Army Ordnance Museum in Aberdeen, Maryland. This is one of the oldest surviving vehicles. Other older 76mm-armed T-34s have recently been recovered from old battle sites, but there is no known remaining T-34 Model 1940, with an L-11 gun.


          
            Retrieved from " http://en.wikipedia.org/wiki/T-34"
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          Table tennis is a sport in which two or four players hit a lightweight, hollow ball back and forth to each other with paddles or rackets. The game takes place on a hard table divided by a net. Players must allow a ball played towards them only one bounce on their side of the table and must return it so that it bounces on the opponents' side. If the ball doesn't land on the opponent side, it is a dead ball, unless the receiving player has hit the ball before it has clearly passed the end line of the table. Play is fast and demands quick reactions. A skilled player can impart spin to the ball, which makes its bounce and reaction on the opponent paddle or racket difficult to predict or return with confidence.


          Table tennis is very popular, especially in East Asia . It is among the most popular sports in the world in terms of player numbers, as well as one of the newest of the major sports.


          
            	乒乓球 (Pīng Pāng Qi) is the official name for the sport in mainland China, Hong Kong, Taiwan and Macau.


            	卓球 (Takkyu) is the official name for the sport in Japan.


            	탁구 (Tak-gu) is the name for the sport in Korea.

          


          The game is controlled by the International Table Tennis Federation (ITTF), founded in 1926.


          


          General description
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          Table tennis is a sport where two or four players hit a ball with rackets back and forth to each other on a table, in a manner similar to tennis. The rules are slightly different, but the concept is quite similar. In singles play, the serve is not required to cross from the server's right-hand court to the receiver's right-hand court (or left to left) as it is in tennis. However, serving across is required in doubles play. Ball spin, speed, placement, strategy and tactics play an important part in competitive table tennis matches. The speed of the ball can vary from slow serves with much spin to smashes that travel as fast as 112.5 kilometers per hour.


          The game is played on a 274 cm  152.5 cm  76 cm high (9 ft  5 ft  30 inches high) playing surface. The International Table Tennis Federation requires an area not less than 14 m long, 7 m wide and 5 m high for competitions. No limitations in size or shape are specified. Modern rackets usually have a thin layer of rubber covering the racket's striking surface. The rubber may have pimples pointing outwards or inwards, as well as a thin layer of sponge between the plywood centre and the rubber surface. Since spin plays a large role in the modern sport of table tennis, the composition of the rubber and the combination of sponge and rubber is designed to maximize the amount of spin and speed a player can impart onto the ball. Other technological improvements include the use of carbon or other synthetic layers as part of the blade to increase the size of the sweet spot or the stiffness of the blade.


          The ball used in table tennis has a diameter of 40 mm, is made of celluloid, and is completely hollow. A three star rating on a ball usually implies a top quality ball, in relation to its bounce, roundness and their respective consistency between balls of the same make and type.


          The winner is the first to score 11 points, with each player alternating serves every two points. At 10-10 (or deuce) the players alternate with every serve; the winner is then the first person to gain a clear two points advantage over his opponent. The 11 point game is an International Table Tennis Federation ( ITTF) change which occurred in 2001. All games played at national level and at international tournaments (ITTF) are played to 11 points in either a best of five (5) games (preliminaries) or best of seven (7) games format (championship matches).


          


          History
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          The game has its origins in England as an after-dinner amusement for upper-class Victorians in the 1880s. Mimicking the game of tennis in an indoor environment, everyday objects were originally enlisted to act as the equipment. A line of books would be the net, a rounded top of a Champagne cork or knot of string as the ball, and a cigar box lid as the racket.


          The popularity of the game led game manufacturers to sell the equipment commercially. Early rackets were often pieces of parchment stretched upon a frame, and the sound generated in play gave the game its first nicknames of "whiff-whaff" and "Ping-pong." A number of sources indicate that the game was first brought to the attention of Hamley's of Regent Street under the name "Gossima". The name "ping-pong" was in wide use before English manufacturer J. Jaques & Son Ltd trademarked it in 1901. The name "Ping-Pong" then came to be used for the game played by the rather expensive Jaques equipment, with other manufacturers calling theirs table tennis. A similar situation came to exist in the United States where Jaques sold the rights to the "Ping-Pong" name to Parker Brothers.


          The next major innovation was by James Gibb, an English enthusiast of the game, who discovered novelty celluloid balls on a trip to the U.S. in 1901 and found them to be the ideal balls for the game. This was followed by E.C. Goode who in 1903 invented the modern version of the racket by fixing a sheet of pimpled, or stippled, rubber to the wooden blade. Table tennis was growing in popularity by 1901 when table tennis tournaments were being organized, books on table tennis were being written, and an unofficial world championship was held in 1902. During the early 20th century the game was banned in Russia due to a belief that was held by the rulers at the time that playing the game had an adverse effect on players' eyesight. In 1921, the Table Tennis Association was founded in England, and the International Table Tennis Federation followed in 1926. London hosted the first official world championship in 1927. Table tennis was introduced as an Olympic sport at the Olympics in 1988.


          In the 1950s rackets that used a rubber sheet combined with an underlaying sponge layer changed the game dramatically, introducing greater spin and speed. These were introduced to England by the sports goods manufacturers S.W. Hancock Ltd. and the Hancock racket gave Johnny Leach the edge when he became World Champion in 1949. The use of speed glue increased the spin and speed even further, resulting in changes to the equipment to "slow the game down."


          Toward the end of 2000, the ITTF instituted several rules changes aimed at making table tennis more viable as a televised spectator sport. First, the older 38 mm balls were officially replaced by 40 mm balls. This increased the ball's air resistance and effectively slowed down the game. By that time, players had begun increasing the thickness of the fast sponge layer on their rackets, which made the game excessively fast, and difficult to watch on television. Secondly, the ITTF changed from a 21 to an 11 point scoring system. This was intended to make games more fast-paced and exciting. The ITTF also changed the rules on service to prevent a player from hiding the ball during service, in order to increase the average length of rallies and to reduce the server's advantage. Variants of the sport have emerged. "Large-ball" table tennis uses a 44 mm ball which slows down the game significantly. This has seen some acceptance by players who have a hard time with the extreme spins and speeds of the 40 mm game. The ball's mass is 2.47 grams.


          There is a move towards reviving the table tennis game that existed prior to the introduction of sponge rubber. Classic table tennis or " Hardbat" table tennis players reject the speed and spin of reversed sponge rubber, preferring the 1940-60s style of no-sponge, short pimpled rubber of play which makes defense less difficult by decreasing the speed and eliminating any meaningful magnus effect of spin. Because hardbat killer shots are almost impossible to hit against a skilled player, hardbat matches focus on the strategic side of table tennis, requiring skillful maneuvering of the opponent before an attack can be successful.


          


          Equipment


          


          Ball
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          The international rules specify that the game is played with a light 2.7 gram, 40 mm (formerly 38 mm) diameter ball. Generally, it is the most-used ball. The ball is required to have a coefficient of restitution of 0.94. The 40 mm ball was introduced at the 2003 World Table Tennis Championship. However, this created some controversy as the Chinese National Team argued that this was merely to give non-Chinese players a better chance of winning. A 40 mm table tennis ball is slower and spins less than a 38 mm one. The ball is made of a high-bouncing gas-filled celluloid ball, colored white or orange, with a matte finish. The choice of ball color is made according to the table colour and its surroundings. For example, a white ball is easier to see on a green or blue table than it is on a grey table. A star on the ball indicates the quality of the ball. 3 stars indicates that it is of the highest quality.


          


          Table
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          The table is 2.74 m (9 ft) long, 1.525 m (5 ft) wide, and 76 cm (30 inch) high with a Masonite or similarly manufactured timber, layered with a smooth, low- friction coating. The table or playing surface is divided into two halves by a 15.25 cm (6 inch) high net.


          


          Racket


          Players are equipped with a wooden blade covered with rubber on one or two sides depending on the grip of the player. This is called either a paddle, racket or bat depending on where in the world the game is being played. In the USA the term "paddle" is common, in Europe the term is "bat," and the official ITTF term is "racket." This section will use the ITTF term.


          Table tennis regulations allow different surfaces on each side of the racket. The different types of surfaces provide various levels of spin or speed, or in some cases, nullify spin. For example, a player may have a rubber that provides much spin on one side of his racket, and no spin on the other side of the racket. By flipping the racket in play, different types of returns are possible. To help a player distinguish between different types of rubber used by his opposing player, international rules specify that one side must be red while the other side must be black. The player has the right to inspect his opponent's racket before a match to see the type of rubber used and what colour it is. Despite high speed play and rapid exchanges, a player can see clearly what side of the racket was used to hit the ball.


          Recent years have seen an advancement in technology of table tennis blades. Materials of different properties may be combined with the wood in the blade to enhance its playing performance. Many blades today feature one or more carbon layers within them to enhance their ' sweet spot', and to give the player a greater margin of error when playing powerful shots. Materials incorporated into table tennis blades today include titanium, acrylate, aramids, and aluminium.


          The rubber coating may be of pimpled rubber, with the pimples outward, or it may be a rubber that is composed of two materials, a sponge layer, covered by a pimpled rubber, with the pimples pointed inwards or outwards. Some rackets are not covered with rubber at all, because a "naked" racket is believed to be more resistant to a spin. However, it is illegal to use these types of racket in competition as they are not approved by the ITTF. Some types of rubbers are also not approved. Approved rubbers have the ITTF emblem on the base of the rubber.


          Players have many choices and variations in rubber sheets on their racket. Although a racket may be purchased with rubber by the manufacturer, most serious tournament players will create a customized racket. A player selects a blank blade (i.e. a racket without rubber), based on his playing style. The type of wood and synthetic layers used to make up the blade will provide a slower or faster blade. The player can choose from different types of rubber sheets which will provide a certain level of spin, speed and specific playing characteristics.


          Normally, a sheet of rubber is glued to a blade using rubber cement and not removed until the rubber wears out or becomes damaged. In the 1980s, a new technique was developed where the player would use a special glue called speed glue to apply the rubber every time he played. The glue would help provide more spin and speed by providing a " catapult" effect. This technique is known as "regluing" and has become a standard technique for top players.


          The surface of a racket will develop a smooth glossy patina with use. The blade surface needs to be regularly cleaned to ensure it retains a high friction surface to impart spin to the ball. Players use a commercial cleaner, or just water and detergent as cleaning agents.


          Racket construction and new rubber technology (skilled elite players typically select and attach the rubber to their own rackets and glue them before every match) contribute significantly to the amount of deviation from the expected ball flight path. The fairly recent development of speed glue speeds up the departure of the ball from the rubber considerably, though at the cost of some ball control.


          
            	Different types of rubber sheets

          


          
            	Inverted (non-Chinese): This is the most widely used rubber type. The surface is smooth, with the pimpled side facing inwards toward the blade. This enables the player to generate high levels of spin and speed. Spin is generated not by the action of the topsheet alone, but also by the ball sinking into the sponge and allowing greater surface area to contact the ball.

          


          
            	Inverted (Chinese): Chinese rubbers typically have stickier (or "tackier") topsheets. Spin is generated mainly by the topsheet, as opposed to the sponge, which is relatively more condensed and firmer. The result is usually a far better short game and potential offensive capabilities than normal inverted, but also a less consistent defensive and/or counter play.

          


          
            	Short pimples (or "pips"): Short pimples-out rubbers are usually used by close-to-the-table hitters (for example, Liu Guoliang). They do not generate as much spin as inverted rubbers, but also make the user less susceptible to the opponent's spin. Speed generated from a short pip rubber is generally greater than that of an inverted with the same sponge. Depending on the thickness of the sponge it is also possible to play a chopping game with short pimples by varying the spin of the return. Whilst blocking and attacking a "dead ball" effect is often noticed. Ding Song is an exponent of this style.

          


          
            	Long pimples (or "pips"): Long pimples-out rubbers carry relatively long and soft pips. They do not have the ability to generate any real spin of their own, but feed off of the opponent's spin instead. This allows the user to confuse the opponent and upset their rhythm. Long pips rely on the opponent's oncoming spin, as they tend to "continue" the opponent's spin, by bending upon impact, rather than reversing or changing the spin, like inverted rubbers. Long pips are usually used by close-to-the-table blockers, or choppers, but, in some cases, they can be used away from the table for long distance chops. They are usually only used on the backhand side, as they offer very limited attacking capabilities. Depending on the grip of the sides of the pimples and the thickness of the sponge it is also possible to play an aggressive game with long pips, although without much spin capability.

          


          
            	Anti-spin: Anti-spin rubbers may look similar to inverted ones, but their surfaces are very slick and frictionless. Like long pimples, they cannot generate much spin, but they allow the user to produce a no-spin, or "dead" ball. Anti-spin is also not very susceptible to the opponents oncoming spin, due to the low coefficient of friction of the rubber's surface, as well as the incredibly soft sponge, which is designed to cushion or absorb the speed of the ball upon impact. This is also used to confuse the opponent, and is not widely used at the international level.

          


          


          Glue


          In Japan, JTTA changed a policy of the glue which is used to glue rubbers and racket in September 2006. [Rules about gluing rubbers] Using glues and rubber cleaner which contains some volatile organic solvents is banned in a game place, except where allowed to use them. A game place means that all of grounds, including a parking area. On the other hand, the glues ITTF or JTTA authorized can be used in a place which is located to use them. From September 1st, no one can be allowed to use the glues that contain some volatile organic solvents.


          


          Game play


          


          Starting a game


          In top-flight competition, service is decided by a coin toss. At lower levels it is common for one player (or the umpire/scorer) to hide the ball in one or the other hand (usually hidden under the table), allowing the other player to guess which hand the ball is in. The correct or incorrect guess gives the "winner" the option to choose to serve, or to choose which side of the table to use.


          


          Service


          In game play, the player serving the ball commences a point. Standing behind the end of the table, with the ball in the palm of one hand - over the table's height - and the racket in the other, the server tosses the ball without spin, upward, at least sixteen centimeters (approximately 6 inches).


          He or she then must hit the ball such that it bounces once on his or her half of the table, and then bounces at least one time on the opponent's half. If the ball strikes the net but does not strike the opponent's half of the table, then a point is awarded to the opponent. However, if the ball hits the net, but nevertheless goes over and bounces on the other side, it is called a let (or net-in). Play stops, and the ball must be served again with no penalty. Unlike the old service rules, where a player may only commit three lets, now a player may commit any number of lets without penalty.


          If the service is "good", then the opponent must then make a "good" return  by returning the ball before it bounces on his or her side of the table a second time. Returning the serve is one of the most difficult parts of the game, as the server's first move is often the least predictable.


          


          Hitting the ball


          Any hitting of the ball must be done such that the ball passes over or around the net. If the ball is struck such that it travels around the net, but still lands on the opponent's side of the table, the hit is legal and play should be continued. If the opponent cannot return it over (or around) the net and make it bounce on your side, then you win the point.


          


          Scoring


          Points are awarded to the opponent for any of several errors in play:


          
            	Allowing the ball to bounce on one's own side twice


            	Double hitting the ball. Note that the hand above the wrist is considered part of the racket and making a good return off one's hand or fingers is allowed, but hitting one's hand or fingers and subsequently hitting the racket is a double strike and an error.


            	Allowing the ball to strike anything other than the racket (see above for definition of the racket)


            	Causing the ball not to bounce on the opponent's half (i.e., not making a "good" return)


            	Placing one's free hand on the playing surface or moving the playing surface


            	Offering and failing to make a good serve (i.e., making a service toss and failing to strike the ball fairly into play)


            	Making an illegal serve: (e.g., one preceded by a player's hiding the ball or his failing to toss the ball at least 16 centimeters (six inches) in the air).


            	Hitting the net with racket or any body part, or moving the table.

          


          


          Alternation of service


          Service alternates between opponents every two points (regardless of winner of the rally) until a player reaches 11 points with at least a two-point lead, or until both players have 10 points a piece. If both players reach 10 points, then service alternates after each point, until one player gains a two-point advantage.


          In doubles, service alternates every two points between sides, but also rotates between players on the same team. At the end of every two points, the receiving player becomes the server, and the partner of the serving player becomes the receiver.


          In the older 21-point game system, service would alternate every 5 points. If both players reached a score of 20, then service would alternate each point until one player gains a two-point advantage. When a match point occurs the server is allowed three attempts at serving and 2 lets before he loses the point.


          


          Series of games


          After each game, players switch sides of the table and in the fifth or seventh, game "for the match", players switch sides when the first player scores 5 points, regardless of whose turn it is to serve. In competition play, matches are typically best of five or seven games.


          


          Doubles game


          
            [image: Service zone in doubles game]

            
              Service zone in doubles game
            

          


          In addition to games between individual players, pairs may also play table tennis. In doubles, all the rules of single play apply except for the following. A line painted along the long axis of the table to create doubles courts bisects the table. This line's only purpose is to facilitate the doubles service rule, which is that service, must originate from the right hand "box" in such a way that the first bounce of the serve bounces once in said right hand box and then must bounce at least once in the opponent side's right hand box (far left box for server). Play then continues normally with the exception that players must alternate hitting the ball. For example, after a player serves the receiving player make his or her return, the server's partner returns the ball and then the service receiver's partner would play the ball. The point proceeds this way until one side fails to make a legal return and the point is then awarded to the other team. Also, when the game reaches the final set, the teams must switch side and the team that receives the service must switch receiver when one of the teams reach 5 points. Singles and doubles are both played in international competition, including the Olympic Games since 1988 and the Commonwealth Games since 2002. In 2005, the ITTF announced that doubles table tennis will only be featured as a part of teams events in the 2008 Olympics. 


          Styles of play


          


          Grip


          Competitive table tennis players grip their rackets in a variety of ways. The manner in which competitive players grip their rackets can be classified into two major families of styles. One is described as penhold, and the other shakehand. The Laws of Table Tennis do not prescribe the manner in which one must grip the racket, and numerous variations on gripping styles exist.


          
            	Penhold


            	The penhold grip is so-named because one grips the racket similarly to the way one holds a writing instrument. The style of play among penhold players can vary greatly from player to player. The most popular style, usually referred to as the Chinese penhold style, involves curling the middle, ring, and fourth finger on the back of the blade. The amount of curl in the fingers can vary from clenched, to almost perfectly straight. The three fingers however, will always remain touching. Chinese penholders favour a round racket head, for a more over-the-table style of play. In contrast, another style, sometimes referred to as the Japanese penhold grip, involves splaying those three fingers out across the back of the racket. Japanese penholders will often use a square-headed racket for an away-from-the-table style of play. Penhold styles are popular among players originating from Asian regions such as China, Taiwan, Japan, and South Korea.

            Traditionally, penhold players use only one side of the racket to hit the ball during normal play. The side which is in contact with the last three fingers is generally not used. However, the Chinese have developed a new technique in which a penholder utilizes both sides of the racket. This is referred to as the Reverse penhold backhand (RPB) where the player produces a stroke (most often topspin) by turning the traditional side of the racket to face him or herself, and swinging, with a backhand motion, using the opposite side of the racket. This stroke has greatly improved and strengthened the penhold style both physically and psychologically, as it eliminates the traditional penhold backhand weakness.

          


          
            	Shakehand


            	The shakehand grip is so-named because one grips the racket similarly to the way one performs a handshake. The grip is sometimes colloquially referred to as a "tennis grip" or a "Western grip," although it has no correlation to the Western grip used in Tennis. The shakehand grip is most popular among players originating in Western nations. Today, though, there are many Asian players using the shakehand grip, as it can be viewed as strategically and technically superior.

          


          


          Types of shots


          In table tennis, the strokes break down into generally offensive (producing topspin) and defensive (producing backspin). Spin exceptions are the smash, block, and lob. The types of strokes include backhand and forehand.


          


          Offensive strokes


          
            	Speed drive


            	These strokes differ to ones from other racket sports like tennis. The racket is primarily perpendicular to the direction of the stroke, and most of the energy applied to the ball results in speed rather than spin, creating a shot that does not arc much, but is fast enough that it can be difficult to return. A speed drive is used mostly for keeping the ball in play, applying pressure on the opponent and potentially opening up an opportunity for a more powerful attack.


            	Loop drive


            	essentially the reverse of the speed drive. The racket is much more parallel to the direction of the stroke ("closed") and the racket thus grazes the ball, resulting in a large amount of topspin. A good loop drive will arc quite a bit, and once striking the opponent's side of the table will jump forward, much like a kick serve in tennis. A loop drive is dangerous because of its topspin  while not as difficult to return as a speed drive, it is more likely to rebound off the opponent's racket at a very high angle, setting up an easy smash on the follow up. As the loop drive requires a lot of topspin, players generally use their entire body to generate the movement required. Variations in spin and speed add to the effectiveness of this shot.


            	
              Chinese players categorize loop-drives in 3 variations based on trajectories:

              
                	1. The "Loop"


                	The "Loop" produces a more pronounced loopy arc, with a higher trajectory and extreme topspin, but is typically slower.


                	2. The "Rush"


                	Produces a flatter trajectory than a typical "Loop" but carries much stronger topspin than a regular speed-drive. It can be as fast as a speed-drive, and in modern table tennis has come to replace it in virtually all cases. The ball seems to "rush" forward and downward upon hitting the table (compared to the "kicking" or "jumping" actions resulted from the high-arc "Loop"), and hence the nickname.


                	3. The "Hook"


                	Similar to a regular Loop, but carries a tilted topspin (or is referred as the "top-side" spin), it bounces sideways and downward upon hitting the table. Similar but stronger than the defensive "side-drive" described below.

              

            

          


          
            	Counter drive


            	Usually a counter attack against drives (normally high loop drives). You have to close the racket and stay close to the ball (try to predict its path). The racket is held closed and near to the ball, which is hit with a short movement "off the bounce" (before reaching the highest point) so that the ball travels faster to the other side. If performed correctly, a well-timed, accurate counter-drive can be as effective as a smash.


            	Flip (or Flick in Europe)


            	When a player tries to attack a ball that has not bounced beyond the edge of the table, he/she does not have the room to wind up in a backswing. The ball may still be attacked, however, and the resulting shot is called flip because the backswing is compressed into a quick wrist action. A flip is not a single stroke and can resemble either a drive or a loop in its characteristics. What identifies the stroke is instead whether the backswing is compressed into a short wrist flick. Also known as 払い "harai" in Japanese.


            	"Jaunty Pirate"


            	The swift perpendicular maneuver of a semicircular swing (similar to that of a jolly, or "jaunty", pirate) which results in a skewed shot to one of the opposing corners and carries a high amount of spin. Also performed in an inverted manner by beginning the perpendicular swing at the farther extrema and pulling inward.


            	Smash


            	The offensive trump card in table tennis. A player will typically execute a smash when his or her opponent has returned a ball that bounces too high and/or too close to the net. Smashing is essentially self-explanatory  large backswing and rapid acceleration imparting as much speed on the ball as possible. The goal of a smash is to get the ball to move so quickly that the opponent simply cannot return it. Because the ball speed is the main aim of this shot, often the spin on the ball is something other than topspin. Sidespin can be used effectively with a smash to alter the ball's trajectory significantly, although most intermediate players will smash the ball with little or no spin. An offensive table-tennis player will think of a rally as a build-up to a winning smash; only a calculated series of smashes can guarantee a point against a good opponent. However, most players will be able to return at most one or two smashes consistently. Provided that the opponent is not too close to the table or too far away from the ball, a smash can be lobbed, chopped, blocked or even counter-looped, albeit with some difficulty. A player who smashes generally works out a series of smashes (and possibly drop-shots) to rush the opponent out of position, put him off balance, or both. Smashers who fail to do this find it difficult to win a point against an excellent defense.

          


          


          Defensive strokes


          
            	Slice


            	The slice is analogous to the speed drive in some respects  it is very simple, usually used for keeping the point alive and creating offensive opportunities. A slice resembles a tennis slice: the racket cuts underneath the ball, imparting backspin and causing the ball to float slowly to the other side of the table. While not obvious, a slice can be difficult to attack because the backspin on the ball causes it to drop toward the table upon striking the opponent's racket  in order to attack a slice, a player must lift the ball back over the net. Often, the best option is to simply slice the ball back again, which repeats and results in slicing rallies. Otherwise, another option is to flip or drive the ball, only when it is far enough away from the net. Slicing can have its advantages, but it's a shot worth avoiding. Players should only slice when their opponent makes easy mistakes. Offensive players should only slice for variation and not for general rallies. A slice can easily be counter-looped into the opposite corner, if it doesn't drop short enough on the table. The goal of most player's slice is to make it too short to be attacked upon, rather than attempting to over-spin the opponent.


            	Chop


            	A chop or cut is the defensive, backspin counterpart to the offensive loop drive. A chop is essentially a bigger, heavier slice, taken well back from the table. The racket face points primarily horizontally, perhaps a little bit upward, and the direction of the stroke is straight down. The object of a defensive chop is to match the topspin of the opponent's shot with your own racket speed. A good chop will float nearly horizontally back to the table, in some cases having so much backspin that the ball actually rises. A chop such as this can be extremely difficult to return due to the enormous amount of backspin. Sometimes a defensive player can impart no spin on the ball during a chop, or frequently add right- or left-hand spin to the ball. This may further confuse his/her opponent. Chops are difficult to execute, but are devastating when completed properly because it takes a tremendous amount of topspin on a loop drive to return the ball back over the net.


            	Block


            	The block or short is a simple shot, barely worthy of being called a "stroke," but nonetheless can be devastating against an attacking opponent. A block is executed by simply putting the racket in front of the ball  the ball rebounds back toward the opponent with nearly as much energy as it came in with. This is not as easy as it sounds, because the ball's spin, speed, and location all influence the correct angle of a block. Disregarding the difficulty of a block, it is very possible for an opponent to execute a perfect loop, drive, or smash, only to have the blocked shot come back at him just as fast. Due to the power involved in offensive strokes, often an opponent simply cannot recover quickly enough, and will be unable to return his own shot blocked back to him/her. Blocks almost always produce the same spin as was received, which is nearly always topspin.


            	Push-Block


            	High level players may use what is called push block or active block, adding speed to the ball (with a small topspin movement). When playing in the Penhold Grip, many players use push blocks when being pressured on the backhand. Chinese pen-hold players refer it as push-block as they literally "push" their backhand forward, instead of simply blocking it.


            	Side Drive


            	This spin is alternately used as a defensive and offensive maneuver. The premise of this move is to put a spin on the ball either to the right or the left of the racket. The execution of this move is similar to a slice, but to the right or left instead of down. This spin will result in the ball curving to the side but bouncing in the opposite direction when the opponent returns it. Do not attempt a right-side spin (moving your arm to the right when hitting the ball) when too close to the left side of the table, and visa versa. To return, simply execute the same sided spin as your opponent just gave you.


            	Lob


            	The defensive lob is possibly the most visually-impressive shot in the sport of table tennis, and it is deceptive in its simplicity. To execute a lob, a defensive player first backs off the table 8-10 feet (2.5 to 3 m, advanced players sometimes go 20 feet or 6 m or more); then, the stroke itself consists of simply lifting the ball to an enormous height before it falls back to the opponent's side of the table. A lob is inherently a creative shot, and can have nearly any kind of spin you can imagine. Talented players use this fact to their advantage in order to control the point. For instance, though the opponent may smash the ball hard and fast, a good defensive lob could quite possibly be even harder to return due to the unpredictability (and heavy amounts) of the spin on the ball. Thus, though backed off the table by tens of feet and apparently running and leaping just to reach the ball, a good defensive player can still win the point using good lobs.


            	Stop


            	Stop (or drop shot) is a high level stroke, used as another variation for close-to-table strokes (like harai and slice). You have to position the body close to the ball and just let the ball touch the racket (without any hand movement) in a way that the ball stays close to the net with almost no speed and spin and touches the other side of the table more than twice if the opponent doesn't reach it. This stroke should be used when opponents are far from the table and not prepared to get close to the table. This technique is most usually done by pen-holders and players who use long or short pimples. A very deceiving technique, this could result in the opponent failing to reach the ball after misjudging the distance of the ball. A perfectly executed stroke after a topspin sequence can win a point.

          


          


          Competition
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          Competitive table tennis is popular in Asia and Europe and has been gaining attention in the United States. The most important international competitions are World Cup, World Championship, the Olympics and the ITTF Pro Tour, as well as continental competitions like European Championship, Euro Top-12, Asian Championship and Asian Games. China continues to dominate most world titles, while other strong teams come from East Asia and Europe including France, Germany, former Yugoslavia, Hong Kong, Japan, South Korea, Singapore, Sweden, and Taiwan.


          There are also professional competitions at the clubs level. The national league of countries like China, Germany, France, Belgium and Austria are some of the examples being at the highest level. There are also some important international club teams competitions such as the European Champions League and its former competition, the European Champions Cup, which the top club teams from different European countries compete.


          There are also competitions in table tennis variants: "Hardbat", in which all competitors use a racket with small pips-out rubber (sponge is not allowed); and "Large ball", where a 44 mm ball is used to decrease the speed.


          


          Notable players


          
            [image: Jan-Ove Waldner]
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          An international hall of fame exists at the ITTF Museum webpage PDF(349 KiB). A Grand Slam is earned by a player who wins an Olympic Games gold medal, world championship title, and World Cup of Table Tennis gold medal.


          In 1980, Englishman John Hilton sensationally won the European Championships with a revolutionary "combination" bat - Hilton used differing styles of rubber which meant that his opponents were constantly bamboozled into what shot he was going to play next. The rules were eventually changed as a direct result of Hilton's play so that bats had to be of differing coloured rubber on each side (Hilton's bat was always black on both sides), in order that players knew which type of rubber pimples were being used for which shot. Hilton's European victory was one of sports greatest ever upsets, with Hilton offered at odds of 1000-1 at the start of the tournament. Hilton still plays Veteran table tennis.


          


          Governance


          The International Table Tennis Federation ( ITTF): worldwide governing body with national bodies responsible for the sport in each country. There are other local authorities applicable as well.


          
            	The European Table Tennis Union is the governing body responsible for table tennis in Europe.

          


          
            	
              
                	The English Table Tennis Association is the governing body responsible for table tennis in England.


                	The Irish Table Tennis Association is the governing body responsible for table tennis in Ireland.


                	The Scottish Table Tennis Association is the governing body responsible for table tennis in Scotland.


                	The Table Tennis Association of Wales is the governing body responsible for table tennis in Wales.

              

            

          


          



          
            	
              
                	The Canadian Table Tennis Association is the governing body responsible for table tennis in Canada.


                	The USA Table Tennis (USATT): national governing body for table tennis in the United States.

              


              
                	
                  
                    	The National Collegiate Table Tennis Association ( NCTTA): official governing body for collegiate table tennis in the United States.

                  

                

              

            

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Table_tennis"
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        Tacitean studies
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          Tacitus is remembered first and foremost on his place as Rome's greatest historian, the equalif not the superiorof Thucydides, the ancient Greeks' foremost historian. Tacitean studies, however, extend far beyond the field of history. His work has been read for its moral instruction, its gripping and dramatic narrative, and its inimitable prose style; he has been (and still is) most influential as a political theorist, outside the field of history. The political lessons taken from his work fall roughly into two camps (as identified by Giuseppe Toffanin): the "red Tacitists", who used him to support republican ideals, and the "black Tacitists", those who read his accounts as a lesson in Machiavellian realpolitik.


          Though his work is the most reliable source for the history of his era, its factual accuracy is occasionally questioned: the Annals are based in part on secondary sources of unknown reliability, and there are some obvious minor mistakes (for instance confusing the two daughters of Mark Antony and Octavia Minor, both named Antonia). The Histories, written from primary documents and intimate knowledge of the Flavian period, is thought to be more accurate, though Tacitus' hatred of Domitian seemingly colored its tone and interpretations.


          


          Antiquity and Middle Ages


          Tacitus's contemporaries were well-acquainted with his work; Pliny the Younger, one of his first admirers, congratulated him for his better-than-usual precision and predicted, correctly, that his histories would be immortal. His books are clearly among the sources of 2nd century classical works such as Cassius Dio's report on Agricola's exploration of Britain, and Hegesippus may have borrowed from his account of the Great Jewish Revolt. His difficult historical methods and literary style, however, went unimitated except by Ammianus Marcellinus, who consciously set out to write a continuation of his works. His popularity waned with time: his unfavorable portrayals of the early emperors could not have earned him favour with Rome's increasingly autocratic rulers, and his obvious contempt for Judaism and Christianity (both troublesome foreign cults in the eyes of a first-century Roman aristocrat) made him unpopular among the early Church Fathers. The 3rd century writer Tertullian, for example, blames him (incorrectlysee history of anti-Semitism) for originating the story that the Jews worshipped a donkey's head in the Holy of Holies and calls him "ille mendaciorum loquacissimus", 'the most loquacious of liars'.
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          In the 4th century there are scattered references to his life and work. Flavius Vopiscus, one of the supposed Scriptores Historiae Augustae, mentions him twice ( Aurelian 2.1, Probus 2.7.) and names him among the disertissimos viros, the most eloquent men. Ammianus Marcellinus, as mentioned, started his history where Tacitus had finished. Jerome knew of him, and Sulpicius Severus used him as a source for passages on Nero. By the 5th century only a few authors seem aware of him: Sidonius Apollinaris, who admires him, and Orosius, who alternately derides him as a fool and borrows passages (including many that are otherwise lost) from his works. Cassiodorus and his disciple Jordanes (middle of the 6th century) make the last known antique references; Cassiodorus draws on parts of the Germania and Jordanes cites the Agricola, but both know the author only as Cornelius.


          After Jordanes, Tacitus disappeared from literature for the better part of two centuries, and only four certain references appear until 1360. Two come from Frankish monks of the Carolingian Renaissance: the Annales Fuldenses from the monastery of Fulda used Tacitus's Annals, and Rudolf of Fulda borrowed from the Germania for his Translatio Sancti Alexandri. Some of Tacitus's works were known at Monte Cassino by 1100, where the other two certain references appear: Peter the Deacon's Vita Sancti Severi used the Agricola, and Paulinus Venetus, Bishop of Pozzuoli, plagiarized passages from the Annals in his mappa mundi. Hints and reminiscences of Tacitus appear in French and English literature, as well as German and Italian, from the 12th to the 14th century, but none of them are at all certain. It was not until Giovanni Boccaccio brought the manuscript of the Annals 11-16 and the Histories out of Monte Cassino to Florence, in the 1360s or 1370s, that Tacitus began to regain some of his old literary importance.


          


          Italian Renaissance
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          Boccaccio's efforts brought the works of Tacitus back into public circulationwhere they were largely passed over by the Humanists of the 14th and 15th centuries, who preferred the smooth style of Cicero and the patriotic history of Livy, who was by far their favorite historian. The first to read his worksthey were four: Boccacio, Benvenuto Rambaldi, Domenico Bandini, and Coluccio Salutatiread them solely for their historical information and their literary style. On the merits of these they were divided. Bandini called him "[a] most eloquent orator and historian", while Salutati commented:


          
            	For what shall I say about Cornelius Tacitus? Although a very learned man, he wasn't able to equal those closest [to Cicero]. But he was even way behind Livywhom he proposed to follownot only in historical series but in imitation of eloquence.

          


          The use of Tacitus as a source for political philosophy, however, began in this era, triggered by the Florentine Republic's struggle against the imperial ambitions of Giangaleazzo Visconti. Visconti's death from an illness did more than lift his siege of Florence; it sparked Leonardo Bruni to write his Panegyric to the City of Florence (c. 1403), in which he quoted Tacitus (Histories, 1.1) to buttress his republican theory that monarchy was inimical to virtue, nobility, and (especially) genius. The inspiration was novelBruni had probably learned of Tacitus from Salutati. The thesis likewise: Tacitus himself had acknowledged that the good emperors Nerva and Trajan posed no threat to his endeavors.


          Tacitus, and the theory which Bruni based on him, played a vital role in the spirited debate between the republicans of Florence and the proponents of monarchy and aristocracy elsewhere. Guarino da Verona, in 1435, used the literary flowering of Augustus's erawhich included Livy, Horace, Virgil, and Seneca the Elderto argue against Bruni's contention; Gian Francesco Poggio Bracciolini countered with the argument that all the authors had been born during the waning years of the Roman Republic. Pier Candido Decembrio, a Milanese courtier, addressed the same argument to Bruni in the following year, which Bruni did not bother to rebut, the best counterargument having been made already. The rule of Cosimo de Medici, however, saw the end of these political readings of Tacitus, though his works were now readily available in the public library of Florence. Instead, scholars such as Leone Battista Alberti and Flavio Biondo used him in academic works on the history and architecture of 1st-century Rome. His laconic style and bleak outlook remained unpopular.
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          At the beginning of the 15th century, following the expulsion of the Medici from Florence, their return, and the foreign invasions of Italy, Tacitus returned to prominence among the theorists of classical republicanism. Niccol Machiavelli was the first to revive him, but not (at first) in the republican model which Bruni and others had followed. One quotation from the Annals ( 13.19) appears in The Prince (ch. 13), advising the ruler that "it has always been the opinion and judgment of wise men that nothing can be so uncertain or unstable as fame or power not founded on its own strength". The idealized Prince bears some resemblance to Tacitus's Tiberius; a few (most notably Giuseppe Toffanin) have argued that Machiavelli had made more use of Tacitus than he let on. In fact, though, Machiavelli had probably not read the first books of the Annals at that timethey were published after The Prince.


          In his overtly republican Discourses on the First Ten Books of Livy, Machiavelli returned to Bruni's republican perspective on Tacitus. Four overt references appear in the work. Chapter 1.10 follows Tacitus (Histories 1.1), and Bruni, on the chilling effects of monarchy. Chapter 1.29 quotes the Histories ( 4.3) on the burden of gratitude and the pleasure of revenge. Chapter 3.6 quotes Tacitus: "men have to honour things past but obey the present, and ought to desire good Princes, but tolerate the ones they have". 3.19 twists a line from Tacitus ( 3.55) into something very similar to Machiavelli's famous maxim that it is better for a prince to be feared than loved. (The original made a very different point: that respect for the Emperor and a desire to conform, not fear and punishment, kept certain senators in line.) Many covert references appear: Machiavelli generally follows Tacitus's decidedly negative slant on the history of Rome under the Emperors.


          Machiavelli had read Tacitus for instruction on forms of government, republican as well as autocratic, but after his books were placed on the Index Librorum Prohibitorum, writers on political philosophy (the so-called "black Tacitists"see above) frequently used the Roman as a stand-in for the Florentine (that is the Machiavellian part of the Florentine), and the Emperor Tiberius as a mask for the ideal Prince. So, writers like Francesco Guicciardini considered Tacitus' work to be an instruction on how to build a despotic state. Following that line of thought (Catholics in appearance reading Tacitus instead of Machiavelli's still forbidden Prince), the thinkers of the Counter-Reformation and the age of absolute monarchies used his works as a set of rules and principles for political action.


          


          Enlightenment and Revolutions


          Early theoreticians of raison d'tat used Tacitus to defend an ideal of Imperial rule. Other readers used him to construct a method for living under a despotic state, avoiding both servility and useless opposition. Diderot, for example, used Tacitus' works, in his apology for Seneca, to justify the collaboration of philosophers with the sovereign.


          During the Enlightenment Tacitus was mostly admired for his opposition to despotism. In literature, some great tragedians such as Corneille, Jean Racine and Alfieri, took inspirations from Tacitus for their dramatic characters.


          Edward Gibbon was strongly influenced by Tacitus' historical style in his History of the Decline and Fall of the Roman Empire,


          The French Revolutionaries, for whom Tacitus had been a central part of their early education, made much use of his criticisms of tyranny and love of the republiche is one of the authors most often quoted (behind Cicero, Horace, and Plutarch) by the members of the National and Legislative Assemblies and by revolutionary authors such as Jacques Pierre Brissot. Later, during the Reign of Terror, Camille Desmoulins and the writers of the Actes des aptres used him to denounce the excesses of the Jacobins.


          Napoleon, on the other hand, attacked his works furiously, both for style and contents. This would-be founder of an Imperial dynasty, praised by amongst others Goethe for his insight in literature, knew the danger that Tacitus's histories might pose to one who wished to go around grabbing for power. Franois de Chateaubriand, for one, had already compared the new Emperor of the French to the worst emperors of Rome, warning that a new Tacitus would someday do for Napoleon what Tacitus had done for Nero. The Emperor's reaction was vicious: to Goethe and Wieland he complained that "[Tacitus] finds criminal intention in the simplest acts; he makes complete scoundrels out of all the emperors to make us admire his genius in exposing them". To others he swore that Tacitus, ce pamphltaire, had "slandered the emperors" whom, he averred, the Roman people had loved.


          [bookmark: 20th_century]


          20th century


          By the 20th century authenticity of the remaining texts ascribed to Tacitus was generally acknowledged, apart from some difference of opinion about the Dialogus. Tacitus became a stock part of any education in classical literature - usually, however, only after the study of Caesar, Livy, Cicero, etc while Tacitus' style requires a greater understanding of the Latin language, and is perceived as less "classical" than the authors of the Augustan age.


          A remarkable feat was accomplished by Robert Graves: the major gap of text that had gone lost of the Annals regarded parts of the end of Tiberius' reign, the whole of Caligula's reign, and the major part of Claudius' reign (the remaining part of Tacitus' manuscript only took up again at this Emperor's death, for the transition to the reign of Nero). Robert Graves' 1934 I, Claudius, and the ensuing Claudius the God (1935) filled the gap perfectly: all the missing parts of the Annals, up to the latter part of the reign of Claudius himself, were covered by a coherent story. Of course part of it can be considered "mockumentary" in the Augustan History tradition (for example how Claudius really felt about republicanism, heavily elaborated by Graves sometimes based on "reconstructed" historical documents, will probably never be really established). Graves borrowed much from Tacitus' style: apart from the "directness" of an Emperor pictured to write down his memoires for private use (linked to the "lost testament of Claudius" mentioned in Tacitus' Annals), the treatment is also on a year-by-year basis, with digressions not unlike Tacitus' "moralising" digressions, so that in the introduction of the second of these two volumes Graves saw fit to defend himself as follows:


          
            Some reviewers of I, Claudius, the prefatory volume to Claudius the God, suggested that in writing it I had merely consulted Tacitus's Annals and Suetonius's Twelve Caesars, run them together, and expanded the result with my own "vigorous fancy." This was not so; nor is it the case here. Among the Classical writers who have been borrowed from in the composition of Claudius the God are Tacitus, Cassius Dio, Suetonius, Pliny, Varro, Valerius Maximus, Orosius, Frontinus, Strabo, Caesar, Columella, Plutarch, Josephus, Diodorus Siculus, Photius, Xiphilinus, Zonaras, Seneca, Petronius, Juvenal, Philo, Celsus, the authors of the Acts of the Apostles and of the pseudo-gospels of Nicodemus and St. James, and Claudius himself in his surviving letters and speeches.

          


          ...no doubt, Tacitus remains the first author mentioned in this list.


          Graves' work reflected back on the perception of Tacitus' work: Graves curbed the "slandering of Emperors" by portraying Claudius as a good-humoured emperor, at heart a republican (...probably stretching some of Claudius' naivity to accomplish that effect) - resulting in the perception that if the "Claudius" part of Tacitus' annals had survived it probably wouldn't have been all slander towards the emperors of the first century. The more explicit defence of republicanism in Graves' work (that is: much more explicit than in Tacitus' work) also made any further direct defense of black Tacitism quite impossible (as far as Napoleon, by not advocating a black Tacitism line of thought hadn't already made such interpretation obsolete).


          By the end of 20th Century, however, a sort of inverted red tacitism (as the new variant of black tacitism could be called) appeared, for example in publications like Woodman's Tacitus reviewed: the new theories described the emperors of the principate no longer as monarchs ruling as autocrats, but as "magistrates" in essence defending a "republican" form of government (which might excuse some of their rash actions), very much in line with Graves' lenient posture regarding crimes committed under the rule of princeps Claudius (for instance the putting aside of the elder L. Silanus, showing the emperor's lack of conscience according to Tacitus, Ann. XII,3; while Graves' account of the same incident appears not to incriminate Claudius).


          [bookmark: 21st_century]


          21st century


          One of Tacitus' polemics against the evils of empire, from his Agricola (ch. 30), was often quoted during the United States invasions of Afghanistan and Iraq, by those who found its warnings as applicable to the modern era as to the ancient (see for example The Guardian). It reads, in part:


          
            	
              
                
                  	Raptores orbis, postquam cuncta vastantibus defuere terrae, iam mare scrutantur: si locuples hostis est, avari, si pauper, ambitiosi, quos non Oriens, non Occidens satiaverit [...]

                  Auferre trucidare rapere falsis nominibus imperium, atque ubi solitudinem faciunt, pacem appellant.

                  	

                  	Brigands of the world, after the earth has failed their all-devastating hands, they probe even the sea; if their enemy be wealthy, they are greedy; if he be poor, they are ambitious; neither the East nor the West has glutted them [...]

                  They plunder, they slaughter, and they steal: this they falsely name Empire, and where they make a wasteland, they call it peace.
                

              

            

          


          (Punctuation follows the Loeb Classical Library edition)


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Tacitean_studies"
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              A WTF taekwondo sparring match
            


            
              	Also known as

              	Taekwon-Do, Tae Kwon-Do, Tae Kwon Do
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                    	Hangul

                    	태권도
                  


                  
                    	Hanja

                    	跆拳道
                  


                  
                    	Revised Romanization

                    	Taegwondo
                  


                  
                    	McCune-Reischauer

                    	T'aekwŏndo
                  

                

              
            

          


          Taekwondo IPA: /tаɪkwɒndoʊ/) is a Korean martial art and combat sport. Taekwondo is the national sport of South Korea and sparring, kyeorugi, is an Olympic sporting event. In Korean hanja, tae (跆) means to destroy with the feet; kwon (拳) means "fist"; and do (道) means "path" or "way". Hence, taekwondo is loosely translated as "the way of the foot and fist".


          Taekwondo's popularity has resulted in the divergent evolution of the martial art. As with many other martial arts, taekwondo is a combination of combat techniques, self-defense, sport, exercise, and philosophy.


          Although there are great doctrinal and technical differences among taekwondo organizations, the art in general emphasizes kicks thrown from a mobile stance, using the leg's greater reach and power to disable the opponent from a distance. In sparring, turning, front, reverse turning, and side kicks are often used, as well as the backfist and reverse punch; advanced kicks include jumping, spinning, sliding, and skipping kicks, often in combination. Taekwondo training generally includes a system of blocks, punches, and open-handed strikes and may also include various take-downs or sweeps, throws, and joint locks.


          


          History


          The oldest Korean martial art was an amalgamation of unarmed combat styles developed by the three rival Korean kingdoms of Goguryeo, Silla and Baekje. Young men were trained in unarmed combat techniques to develop strength, speed, and survival skills. The most popular of these techniques was subak, with taekkyeon being the most popular of the segments of subak.
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          As the Goguryeo kingdom grew in power, the neighboring Silla kingdom became comparatively weaker, and an effort was undertaken among the Silla to develop a corps of special warriors. The Silla had a regular army but its military training techniques were less advanced than those of the Goguryeo, and its soldiers were generally of a lesser caliber. The Silla selected young men, some as young as twelve, and trained them in the liberal arts. Those who demonstrated strong natural aptitude were selected as trainees in the new special warrior corps, called the Hwarang. It was believed that young men with a talent for the liberal arts may have the grace to become competent warriors. These warriors were instructed in academics as well as martial arts, learning philosophy, history, a code of ethics, and equestrian sports. Their military training included an extensive weapons program involving swordsmanship and archery, both on horseback and on foot, as well as lessons in military tactics and unarmed combat using subak. Although subak was a leg-oriented art in Goguryeo, Silla's influence added hand techniques to the practice of subak.


          In spite of Korea's rich history of ancient and traditional martial arts, Korean martial arts faded into obscurity during the Joseon Dynasty. Korean society became highly centralized under Korean Confucianism and martial arts were lowly regarded in a society whose ideals were epitomized by its scholar-kings. Formal practices of traditional martial arts such as subak and taekkyeon were reserved for sanctioned military uses. However folk practice of taekkyeon as a kicking game still persisted into the 19th century.


          


          Modern Taekwondo


          During the Japanese occupation (1910-1945), the practice of taekkyeon was banned. Although the art essentially vanished, some aspects of taekkyeon may have survived through underground teaching and folk custom. As the Japanese colonization established a firm foothold in Korea, the few Koreans who were able to attend Japanese universities were exposed to Okinawan and Japanese martial arts, and some received black belts in these arts. Koreans in China were also exposed to Chinese martial arts.


          After World War II and the liberation of Korea, several Kwans (schools) arose. They included: Chung Do Kwan, Moo Duk Kwan, Jidokwan (or Yun Moo Kwan), Chang Moo Kwan, Han Moo Kwan, Oh Do Kwan, Jung Do Kwan, Kang Duk Won, and Song Moo Kwan. All taught Japanese-influenced systems. Most were based on Japanese Karate, most notabaly Shotokan Karate. As these arts began to be taught openly by Koreans who had learned it in Japan, they were taught under such names as kongsudo and tangsudo. According to Steven D. Capener:


          
            This process of development can be broadly outlined as follows: Japanese karate called kongsudo or tangsudo was introduced to Korea just after liberation from Japan by Koreans who had learned karate in Japan. Upon returning, these Koreans opened karate gymnasiums promoting what they were teaching as karate, much like the process followed by the early Judo instructors. Well after these schools became established, the need to "Koreanize" was felt. The process of Koreanization consisted of three main aspects. The first was the selection of a new, non-Japanese name. The second was the creation of a system of techniques and training which was distinctly different from that of karate, and the third was the attempt to establish t'aegwondo's existence and development within the historical flow of Korean civilization.

          


          The liberation of Korea also brought renewed interest in indigenous arts. Song Duk-ki gave a taekkyon demonstration for Republic of Korea President Syngman Rhee. Korean nationalism led to the development of a new, clearly Korean art from the Japanese Karate base, influenced by memories of past Korean martial arts and by a desire to create an art that could be practiced as a competitive sport.,


          By the end of the Korean War, nine schools of martial arts had emerged, and South Korean President Syngman Rhee ordered that the various schools unify under a single system. A governmental body selected a naming committee's submission of "tae-kwon-do". Following the submission of the name "taekwondo" on April 11, 1955 by General Choi Hong Hi, the name was unanimously accepted. the Korean Taekwondo Association (KTA) was formed in 1959 to facilitate the unification. Shortly thereafter, taekwondo made its debut worldwide. Standardization efforts in South Korea stalled, as the kwans continued to teach differing styles. Another request from the Korean government for unification resulted in the formation of the Korea Tae Soo Do Association, which changed its name back to the Korean Taekwondo Association in 1965 following a change of leadership.


          General Choi Hong Hi was the author of the first English taekwondo syllabus book, entitled "Taekwon-Do" and published by Daeha Publication Company in 1965 . General Choi later founded the International Taekwondo Federation (ITF) on March 22nd 1966 in Seoul, South Korea. Choi had studied Korean martial arts when young and earned a black belt in Shotokan karate in Japan. Subsequently, Choi fell out of favour with the authorities in South Korea and moved his organization to Canada in 1972. It is also worth noting that he is regarded by ITF taekwondo practitioners as the founder of taekwondo.


          In 1972, the Korea Taekwondo Association Central Dojang was opened. A few months later, the name was changed to the Kukkiwon. The following year, the World Taekwondo Federation was formed. The International Olympic Committee recognized the WTF and taekwondo sparring in 1980, and the sport was accepted as a demonstration event at the 1988 Seoul and the 1992 Barcelona Summer Olympic Games. It became an official medal event as of the 2000 Sydney Olympic Games. Taekwondo is one of two Asian martial arts (judo being the other) in the Olympic Games.


          The WTF operates internationally, and taekwondo is one of the most popular martial arts in the world. Although competition has always been a significant feature of taekwondo, many practitioners study taekwondo for personal development, to learn self-defense, or for a combination of reasons.


          


          Organizations


          The largest taekwondo organizations are the World Taekwondo Federation (WTF) and International Taekwondo Federation (ITF). The WTF is headquartered in South Korea and was founded in 1973 by a group of various national taekwondo teams. Its purpose is to coordinate international competition events under the rules of the International Olympic Committee (IOC).


          Although the terms "WTF" and "Kukkiwon" are often mistakenly used interchangeably to refer to this organization, the Kukkiwon is a completely different organization which trains and certifies instructors and issues official dan and pum certificates worldwide. The Kukkiwon has its own unique physical building that contains the administrative offices of Kukkiwon (World Taekwondo Headquarters) in Seoul, South Korea. The Kukkiwon was founded in 1972.


          The unofficial training headquarters of the International Taekwondo Federation is located at the Taekwondo Palace located in Pyongyang, North Korea and was founded in the mid-1990s. Today, the International Taekwondo Federation is splintered into three different groups, all claiming to be the original. The three are located in Austria, Canada and North Korea.
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          Aside from the World Taekwondo Federation and the International Taekwondo Federation, there are many other organizations. These include the American Taekwondo Federation (ATF), the American Taekwondo Association (ATA), the International Progressive Taekwondo Federation (IPTF), the Taekwondo Association of Great Britain (TAGB), and so on. These private organizations require that students belong to a member club or school. Events and competitions held by private organizations are mostly closed to other Taekwondo students. However, the WTF-sanctioned events allow any person, regardless of school affiliation or martial arts style, to compete in World Taekwondo Federation events as long as he or she is a member of the WTF Member National Association in his or her nation, which is open to anyone to join. The major technical differences among these many organizations revolve around the patterns, called hyeong 형, pumsae 품새, or teul 틀, sets of prescribed formal sequences of movements that demonstrate mastery of posture, positioning, and technique, sparring rules for competition (e.g. ITF light-contact versus WTF full-contact), and philosophy.


          In addition to these private organizations, the original schools ( kwans) that formed the organization that would eventually become the Kukkiwon continue to exist as independent fraternal membership organizations that support the WTF and the Kukkiwon. The official curriculum of the kwans is that of the Kukkiwon. The kwans also function as a channel for the issuing of Kukkiwon dan and pum certification (black belt ranks) for their members. Each kwan has its own individual pledge of tenets and manners that describes the organization's goals for personal improvement. For example, the tenets of Oh Do Kwan and the ITF are: courtesy (ye-ui 예의), integrity (yom-chi 염치), perseverance (in-nae 인내), self-control (geuk-gi 극기), and indomitable spirit (baek-jeol-bul-gul 백절불굴). The Jidokwan manners are: view, feel, think, speak, order, contribute, have ability, and conduct rightly.


          Some organizations also recognize one or two additional tenets beyond the five original Oh Do Kwan tenets; these are community service (sa-hui-bong-sa 사회봉사) and love (sa-rang 사랑).


          


          Features
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          Taekwondo is famed for its use of kicking techniques, which distinguishes it from martial arts such as karate or southern styles of kung fu. The rationale is that the leg is the longest and strongest weapon a martial artist has, and kicks thus have the greatest potential to execute powerful strikes without successful retaliation.


          Taekwondo as a sport and exercise is popular with people of both sexes and of many ages. Physically, taekwondo develops strength, speed, balance, flexibility, and stamina. An example of the union of mental and physical discipline is the breaking of boards, which requires both physical mastery of the technique and the concentration to focus one's strength.


          A taekwondo student typically wears a uniform (dobok 도복), often white but sometimes black or other colors, with a belt (tti 띠) tied around the waist. The belt indicates the student's rank. The school or place where instruction is given is called the dojang 도장.


          Although each taekwondo club or school will be different, a taekwondo student can typically expect to take part in most or all of the following:


          
            	Learning the techniques and curriculum of taekwondo


            	Both anaerobic and aerobic workout, including stretching


            	Self-defense techniques (hosinsul 호신술)


            	Patterns (also called forms, pumse 품새, teul 틀, hyeong 형)


            	Sparring (called kyeorugi 겨루기, or matseogi 맞서기 in the ITF), which may include 3-, 2- and 1-step sparring, free-style, arranged, and point sparring, and other types


            	Relaxation and meditation exercises


            	Falling techniques


            	Breaking (using techniques to break boards for testing, training and martial arts demonstrations)


            	Exams to progress to the next rank


            	A focus on mental and ethical discipline, justice, etiquette, respect, and self-confidence

          


          Some taekwondo instructors also incorporate the use of pressure points, known as ji ap sul as well as grabbing self-defense techniques borrowed from other martial arts, such as Hapkido and Judo.


          


          Ranks, belts, and promotion


          Taekwondo ranks are separated into "junior" and "senior" or "student" and "instructor" sections. The junior section typically consists of ten ranks indicated by the Korean word geup 급 (also Romanized as gup or kup). The junior ranks are usually identified by belts of various colors, depending on the school, so these ranks are sometimes called "colour belts". Geup rank may be indicated by stripes on belts rather than by colored belts. Students begin at tenth geup (usually indicated by a white belt) and advance toward first geup.


          The senior section is made up nine full ranks of black belt along with an honorary tenth degree which you can be voted into after your death. Each rank known by the Korean word dan 단, also referred to as "black belts" and "degrees" (as in "third dan" or "third-degree black belt"). Black belts begin at first degree and advance to second, third, and so on. The degree is often indicated on the belt itself with stripes, Roman numerals, or other methods; but sometimes black belts are plain and unadorned regardless of rank.


          To advance from one rank to the next, students typically complete promotion tests in which they demonstrate their proficiency in the various aspects of the art before a panel of judges. Promotion tests vary from school to school, but may include such elements as the execution of patterns, which combine various techniques in specific sequences; the breaking of boards, to demonstrate the ability to use techniques with both power and control; sparring and self-defense, to demonstrate the practical application and control of techniques; and answering questions on terminology, concepts, history, and so on, to demonstrate knowledge and understanding of the art. Students are sometimes required to take a written test or to submit a research paper in addition to taking the practical test.


          Promotion from one geup to the next can proceed fairly rapidly, since schools often allow geup promotions every two, three, or four months. Students of geup rank learn the most basic techniques first, then move on to more advanced techniques as they approach first dan.


          In contrast, promotion from one dan to the next can take years. The general rule is that a black belt may advance from one rank to the next only after the number of years equivalent to the rank. For example, a newly-promoted third-degree black belt may not be allowed to promote to fourth-degree until three years have passed. Some organizations also have age requirements related to dan promotions, and may grant younger students pum 품 (junior black belt) ranks rather than dan ranks until they reach a certain age. Dan ranks usually have titles associated with them, such as "master" and "instructor". However, these titles and their associations with specific ranks vary among schools and organizations.


          The two main Taekwondo organizations have their own rules and standards when it comes to ranks and the titles that go with them; for details, see Kukkiwon and International Taekwondo Federation.


          


          Competition
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          Taekwondo competition typically involves sparring, breaking, patterns, and/or self-defense (hosinsul). However, in Olympic taekwondo competition, only sparring is contested; and in Olympic sparring the WTF competition rules are used. These rules are available at the WTF website.
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          Under WTF and Olympic rules, sparring takes place between two competitors in an area measuring 10 meters square. Each match or bout consists of three non-stop rounds of contact with rest between rounds. Colored belts fight in 1-minute rounds with a 30-second break, while black belts fight in 2-minute rounds with 1-minute breaks. Points are awarded for permitted, accurate, and powerful techniques to the legal scoring areas; light contact to a scoring area does not score any points. A kick or punch that makes contact with the opponent's hogu (a trunk protector that functions as a scoring target) scores one point; a kick to the head scores two points. Punches to the head are not allowed. If a competitor is knocked down by a scoring technique and the referee counts, then an additional point is awarded to the opponent.
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              Rachel Marcial of the US Armed Forces team (blue) competing in a taekwondo match.
            

          


          At the end of three rounds, the competitor with the most points wins the match. If, during the match, one competitor gains a 7-point lead over the other, or if one competitor reaches a total of 12 points, then that competitor is immediately declared the winner and the match ends. In the event of a tie at the end of three rounds, a fourth "sudden death" overtime round will be held to determine the winner, after a 1-minute rest period.
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          The ITF sparring rules are similar, but differ from the WTF rules in several respects. For example, hand attacks to the head are allowed; flying techniques score more points than grounded techniques; the competition area is slightly smaller (9 meters square instead of 10 meters); and competitors do not wear the hogu used in Olympic-style sparring (although they are required to wear approved foot and hand protection equipment). The ITF competition rules and regulations are available at the ITF information website.


          


          Korean commands


          In taekwondo, Korean language commands are often used. For words used in counting, see Korean numerals.


          
            
              	Word

              	Hangeul

              	Meaning
            


            
              	Charyeot

              	차렷

              	Attention
            


            
              	Gyeongnye

              	경례

              	Bow
            


            
              	Baro

              	바로

              	Return
            


            
              	Swieo

              	쉬어

              	At ease, relax
            


            
              	Kihap

              	기합

              	Yell
            


            
              	Junbi

              	준비

              	Ready
            


            
              	Sijak

              	시작

              	Begin
            


            
              	Gallyeo

              	갈려

              	Break (separate)
            


            
              	Gyesok

              	계속

              	Continue
            


            
              	Geuman

              	그만

              	Finish (stop)
            


            
              	Dwiro dora

              	뒤로 돌아

              	Turn around (about turn)
            


            
              	Haesan

              	해산

              	Dismiss
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              	Nickname: the City of Azaleas (杜鵑花之城)
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              	Coordinates:
            


            
              	Country

              	[image: Flag of the Republic of China]Republic of China
            


            
              	Region

              	Northern Taiwan
            


            
              	City seat

              	Xinyi District (信義區)
            


            
              	Government
            


            
              	- Mayor

              	Hau Lung-bin ( KMT)
            


            
              	Area
            


            
              	-City

              	271.7997 km(104.9 sqmi)
            


            
              	- Water

              	2.7km(1.0sqmi) 1.0%
            


            
              	- Urban

              	2,457km(948.7sqmi)
            


            
              	Population (May 2008)
            


            
              	-City

              	2,630,515
            


            
              	- Density

              	9,678.14　/km(25,031/sqmi)
            


            
              	- Urban

              	6,752,826
            


            
              	- Metro

              	10,072,918
            


            
              	

              	Population Ranked 2 of 25
            


            
              	Time zone

              	CST ( UTC+8)
            


            
              	The city has 12 districts. The metropolitan area of Taipei includes Taipei City, Taipei County, Keelung City, Taoyuan County, Hsinchu City, Hsinchu County, and Yilan County.

              City flower: Azalea (Rhododendron nudiflorum)

              City tree: Banyan (India laurel fig, Ficus microcarpa)

              City bird: Formosan Blue Magpie (Urocissa caerulea)
            


            
              	Website: http://english.taipei.gov.tw/TCG/index.jsp
            

          


          Taipei ( traditional Chinese: 臺北市 or 台北市; simplified Chinese: 台北市; Hanyu Pinyin: Tiběi Sh; Tongyong Pinyin: Tiběi Shh, Taiwanese Pe̍h-ōe-jī: Ti-pak-chhī; Zhuyin Fuhao: ㄊㄞˊ ㄅㄟˇ ㄕˋ) has been the capital of the Republic of China (ROC) on Taiwan since 1949 and is the largest city in Taiwan. It is situated on the Danshui (Danshuei) River, almost at the northern tip of the country, about 25 km southwest of Keelung, which is its port on the Pacific Ocean. Another coastal city, Danshui, is about 20 km northwest at the river's mouth on the Taiwan Strait.


          Taipei lies in the relatively narrow, bowl-shaped valley of the Danshui and two of its main tributaries, the Keelung and Xindian (Sindian) rivers. The generally low-lying terrain of the central areas on the western side of the municipality slopes upward to the south and east and especially to the north, where it reaches 1,120 metres at Mount Qixing (七星山). The climate is humid subtropical, with hot, muggy, rainy summers and cool, damp winters. It is also the political, economic, and cultural centre of the country.


          Taipei City, the Taipei County, and the nearby Keelung City together form the Taipei metropolitan area but are administered under different local government bodies. Taipei City is a special municipality administered directly under the Executive Yuan, while Taipei County and Keelung City are administered as part of Taiwan Province. Taipei commonly refers to the whole metropolitan area, while Taipei City refers to the city proper. Taipei's city government is headed by a mayor who is appointed by the president of the republic on recommendation of the premier. A secretary-general assists the mayor.


          The National Palace Museum on the outskirts of the city houses one of the world's largest collections of ancient Chinese artifacts, calligraphy, paintings, and porcelain. The National Chiang Kai-shek Memorial Hall is an impressive monument built in classical Chinese style. The Longshan Temple  dedicated to Guan Yin, the Buddhist Bodhisattva of Mercy  is considered the best example of temple architecture in Taiwan.


          A popular recreation area is nearby Yangmingshan (陽明山). Both the mountain and the town of Beitou at its base are known for their hot springs. Bitan (Green Lake) has boating and water sports. There are ocean beaches nearby.


          Taipei is part of a major industrial area. Most of Taiwan's textile factories are here, and other products include electronics, electrical machinery and appliances, wires and cables, and refrigeration equipment. Shipbuilding, including yachts and other pleasure craft, is done in the port of Keelung east of the city. Railways and bus lines connect Taipei with all parts of the island. The city is served by the Taiwan Taoyuan International Airport west of the city in Taoyuan. The freeway system is excellent.


          Taipei was founded in the early 18th century and became an important centre for overseas trade in the 19th century. The Japanese acquired the island in 1895 after the Sino-Japanese War and made Taipei the capital. The Republic of China took over the island in 1945 after Japan's defeat in World War II. The city became the provisional capital of the Kuomintang (KMT) government in December 1949 after the Communist government was formally installed in mainland China.


          


          Romanization


          The spelling Taipei derives from the Wade-Giles romanization T'ai-pei, which is pronounced IPA: /'taɪ'pe/ (rhyming with "spay") by English speakers.


          Hanyu Pinyin, which is mandated by the KMT Taipei City government, and Tongyong Pinyin, which is mandated by the DPP central government, both reflect this pronunciation, romanizing Taipei as Taibei, a spelling that is closer to the Standard Mandarin pronunciation of IPA: /'tʰaɪ'peɪ/. However, this romanization is very rarely seen.


          Taipei City has converted many of its street signs to Hanyu Pinyin, but it has retained the original spelling of "Taipei" as an exception, since this form has been well-known and heavily used.


          


          Geography
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          Taipei City is located in the Taipei Basin in northern Taiwan. It is bordered by the Xindian River on the south, and the Danshui (Tamsui) River on the west. The northern districts of Shilin and Beitou extend north of the Keelung River and are bordered by Yangmingshan National Park. The Taipei city limits cover an area ranked sixteenth of twenty-five among all counties and cities in Taiwan.


          Cising Mountain is located on the Datun Volcano Group and the tallest Mountain at the rim of the Taipei Basin. Its main peak is 1,120 m tall (above elevation).


          Mt. Datun's main peak is 1092 m tall. It is defined as an area in the western section of Yangmingshan National Park, extending from Mt. Datun northward to Mt. Caigongkeng (菜公坑山). Located on a broad saddle between two mountains, the area contains the marshy Datun Pond.


          


          Administrative divisions


          Taipei City administers twelve districts (區):


          
            
              	Hanyu Pinyin

              	Chinese characters (Hanzi)

              	Wade-Giles
            


            
              	Sōngshān

              	松山區

              	Sung-shan
            


            
              	Xny

              	信義區

              	Hsin-yi
            


            
              	D'ān

              	大安區

              	Ta-an
            


            
              	Zhōngshān

              	中山區

              	Chung-shan
            


            
              	Zhōngzhng

              	中正區

              	Chung-cheng
            


            
              	Dtng

              	大同區

              	Ta-t'ung
            


            
              	Wnhu

              	萬華區

              	Wan-hua
            


            
              	Wnshān

              	文山區

              	Wen-shan
            


            
              	Nngǎng

              	南港區

              	Nan-kang
            


            
              	Nih

              	內湖區

              	Nei-hu
            


            
              	Shln

              	士林區

              	Shih-lin
            


            
              	Běitu

              	北投區

              	Pei-t'ou
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              Beitou
            


            
              Shilin
            


            
              Neihu
            


            
              Datong
            


            
              Zhongshan
            


            
              Songshan
            


            
              Wanhua
            


            
              Zhongzheng
            


            
              Daan
            


            
              Xinyi
            


            
              Nangang
            


            
              Wenshan
            

          


          


          Climate


          The average annual temperature is 23.6 C (74.5 F), with a summer average of 29.4 C (84.9 F) and a winter average of 11.0 C (51.8 F). The pacific typhoon season occurs between June and October.


          


          History
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          The region known as the Taipei basin was home to Ketagalan tribes before the eighteenth century. Han Chinese mainly from Fujian province of China began to settle in the Taipei Basin in 1709. In the late 19th century, the Taipei area, where the major Han Chinese settlements in northern Taiwan and one of the designated overseas trade port, Tamsui, were located, gained economic importance due to the booming overseas trade, especially that of tea exportation. In 1875, the northern part of Taiwan was separated from Taiwan Prefecture (臺灣府) and incorporated into the new Taipei Prefecture as a new administrative entity of the Chinese government (Qing Dynasty). Having been established adjoining the flourishing townships of Bangkah and Twatutia, the new prefectural capital was known as Chengnei (城內), "the inner city", and government buildings were erected there. From 1875 (during the Qing Dynasty) until the beginning of Japanese rule in 1895, Taipei was part of Danshui County of Taipei Prefecture and the prefectural capital. In 1886, when Taiwan was proclaimed a province of China, Taipei city was made the provincial capital. Taipei remained a temporary provincial capital before it officially became the capital of Taiwan in 1894. All that remains from the old Qing Dynasty city is the north gate. The west gate and city walls were demolished by the Japanese while the south gate, little south gate and east gate were extensively modified by the Kuomintang and have lost much of their original character.


          As settlement for losing the First Sino-Japanese War, China ceded the island of Taiwan to the Empire of Japan in 1895 as part of the peace agreement. After the Japanese take-over, Taipei, called Taihoku in Japanese, was retained as the capital and emerged as the political center of the Japanese Colonial Government. During that time the city acquired the characteristics of an administrative centre, including many new public buildings and housing for civil servants. Much of the architecture of Taipei dates from the period of Japanese rule, including the Presidential Building which was the Office of the Taiwan Governor-General.


          During the Japanese rule, Taihoku was incorporated in 1920 as part of Taihoku Prefecture (台北縣). It included Bangka, Dadaocheng, and Chengnei among other small settlements. The eastern village Matsuyama (松山區) was annexed into Taihoku City in 1938. Upon the Japanese defeat in the Pacific War and its consequent surrender in August 1945, the Chinese Nationalist assumed control of Taiwan. Subsequently, a temporary Office of the Taiwan Province Administrative Governor was established in Taipei City.


          On December 7, 1949, the Kuomintang (KMT) government under Chiang Kai-shek established Taipei as the capital of the ROC after the Communists forced them to flee mainland China after the Civil War.


          Taipei expanded greatly in the decades after 1949, and as approved on December 30, 1966 by the Executive Yuan, Taipei was declared a special centrally administered municipality on July 1, 1967 and given the administrative status of a province. In the following year, Taipei City expanded again by annexing Shilin, Beitou, Neihu, Nangang, Jingmei, and Muzha. At that time, the city's total area increased fourfold through absorbing several outlying towns and villages.


          The city's population, which had reached one million in the early 1960s, also expanded rapidly after 1967, exceeding two million by the mid-1970s. Although growth within the city itself gradually slowed thereafter  its population had become relatively stable by the mid-1990s  Taipei remained one of the world's most densely populated urban areas, and the population continued to increase in the region surrounding the city, notably along the corridor between Taipei and Keelung. In 1990, 16 districts in Taipei City were consolidated into the current 12 districts.


          


          Economy


          As the capital of Taiwan, Taipei has been at the centre of rapid economic development in the country and has now become one of the global cities in the production of high technology and its components. This is part of the so called Taiwan miracle which has seen dramatic growth in the city following foreign direct investment in the 1960s. Taiwan is now a creditor economy, holding one of the world's largest foreign exchange reserves of more than $500 billion (100 G$) in 1999. Despite the Asian financial crisis, the economy continues to expand at about 5% per year, with virtually full employment and low inflation.


          Taipei and its environs have long been the foremost industrial area of Taiwan. Most of the country's important factories producing textiles and wearing apparel are located there; other industries include the manufacture of electronic products and components, electrical machinery and equipment, printed materials, precision equipment, and foods and beverages. Services, including those related to commerce, transportation, and banking, have become increasingly important. Tourism is a small but significant component of the local economy.


          Beginning in the 1960s, many older, low wooden buildings in Taipei began to be replaced with high-rise apartment houses and office buildings. Because of the population influx and the priority given to office and industrial construction, an acute shortage of housing developed in the city. The government has taken steps since the late 1960s to build affordable public housing, but overall real-estate costs have remained high. Much new construction has occurred in the city centre, particularly in the area of the Presidential Building and the Nationalist Party headquarters, and broad boulevards now radiate from there to all parts of the city. Among the more notable commercial projects was the Taipei 101 (Taipei Financial Centre) building which, when its framework was completed in 2003, became the world's tallest building, reaching 508 m.


          In the 1960s, foreign investment in Taiwan helped introduce modern, labor-intensive technology to the island, and Taiwan became a major exporter of labor-intensive products.


          On July 1, 1970, to further develop Taiwan international trade activities, Taiwan External Trade Development Council (TAITRA) were established as economic growth was accelerating. The Taipei World Trade Centre was completed in 1985.


          In the 1980s, production in Taiwan shifted toward increasingly sophisticated, capital-intensive and technology-intensive products for export and toward developing the service sector. At the same time, the appreciation of the New Taiwan dollar (TWD), rising labor costs, and increasing environmental consciousness in Taiwan caused many labor-intensive industries, such as shoe manufacturing, to move to mainland China. Taiwan has also invested heavily in mainland China estimated to total more than $100 billion.


          However the Taiwan External Trade Development Council (TAITRA), was established in 1986 to provide a single, modern venue that would combine exhibition space, conference facilities, offices, and hotel accommodation for international business. Its located in the city's Xinyi District, TWTC combines every possible service that brings together a vast consulting service on trade-related issues, trading partners, suppliers, and markets.


          The International Trade Building was completed in 1988 and the International Convention Centre completed in 1989.


          


          Government
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          The current mayor of Taipei City is Hau Lung-bin who won the 2006 mayoral election on December 9, 2006.


          The mayor of Taipei City had been an appointed position since Taipei's conversion to a centrally-administered municipality in 1967 until the first public election was held in 1994. The position has a four-year term. The first elected mayor was Chen Shui-bian of the Democratic Progressive Party (民主進步黨; DPP). Ma Ying-Jeou took office in 1998 for two terms, before handing over to Hau Lung-bin. Both Chen Shui-bian and Ma Ying-Jeou went on to become President of Taiwan.


          Based on the outcomes of previous elections in the past decade, the vote of the overall constituency of Taipei City shows a slight inclination towards the pro-KMT camp (the Pan-Blue Coalition); however, the pro-DPP camp (the Pan-Green Coalition) also has considerable support.


          Ketagalan Boulevard, where Taiwan's Presidential Office Building and other government structures are situated, is often the site of mass gatherings such as inauguration and national holiday parades, receptions for visiting dignitaries, political demonstrations and public festivals.


          


          Landmarks and attractions


          Most areas of interest are easily accessible from the transit system. The MRT (Taipei's Metro Rapid Transit System) has well-marked signs, in both English and Chinese, throughout the stations to get you to your destination quickly. They have above and below ground lines. The above ground lines are particularly good, and cheap, for sightseeing. An automated system tells you each station's name when approached in Mandarin, Taiwanese, Hakka, and English. The city has the highest wireless penetration in the world, with the internet being accessible through a city wide Wi-Fi network consisting of over 20,000 access points.


          


          Taipei 101
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          Taipei 101 is a 101-floor landmark skyscraper that claimed the title of world's tallest building when it opened in 2004. Designed by C.Y. Lee & Partners and constructed by KTRT Joint Venture, Taipei 101 remains the tallest completed skyscraper in the world, measuring 449 m (1,474ft) from ground to roof. (The tallest incomplete skyscraper is the Burj Dubai now under construction in Dubai, UAE). Taipei 101 also set new records for ascending elevator speed. The landmark has won numerous international awards for its innovations. Its Indoor and Outdoor Observatories draw visitors from all over the world and its New Year's Eve fireworks display is a regular feature of international broadcasts.


          


          National Chiang Kai-shek Memorial Hall
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          The National Chiang Kai-shek Memorial Hall is a monument that was erected in memory of Chiang Kai-shek, former President of the Republic of China. It was the centre of a renaming controversy on May 19, 2007, when the central government renamed the memorial to National Taiwan Democracy Memorial Hall


          The monument, surrounded by a park and a large square incorporating the National Concert Hall and National Theatre, stands within sight of Taiwan's Presidential Building in Taipei's Zhongzheng District.


          


          National Sun Yat-sen Memorial Hall


          The National Sun Yat-sen Memorial Hall is a memorial to one of the most recognizable founding fathers of the Republic of China, Sun Yat-sen, and was completed on May 16, 1972. From the opening of the hall, majority of the exhibits displayed were revolutionary events of the national founding fathers at the end of the Qing Dynasty. However, recently its function moved toward a multi-purpose social, educational and cultural centre for the Taiwan public. The Memorial Hall is within walking distance to Taipei 101.


          


          Presidential Office Building
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          The Presidential Office Building, formerly Chieh Shou Hall (介壽館; Ji Shu Guǎn), has been the seat of Taiwan's executive branch of government since 1950. The historical structure was the residence of the Office of the Governor-General of Taiwan, during Taiwan's Japanese rule.


          


          The Grand Hotel


          Grand Hotel is a 5-star hotel located near Yuanshan. The hotel was established in the May of 1952, but it was expanded several times before it became the landmark as it is known today. The swimming pool, tennis court, and the membership lounge were constructed in 1953, and Golden Dragon Pavilion and Golden Dragon Restaurant opened in 1956. The Jade Phoenix Pavilion and Chi-Lin Pavilion opened in 1958 and 1963, respectively. In 1968, the hotel was rated as one of the world's top ten hotels by the US Fortune magazine. The main Grand Hotel building was completed on the Double Tenth Day of 1973, making it an instant icon of Taipei.


          


          Night Markets and Shopping Districts
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          Taipei has many night markets, most famous of which is the Shilin Night Market in the Shilin District of the city. The surrounding streets by Shilin Market get extremely crowded during the evening. Most night markets in Taiwan open around 4 p.m. as students begin returning home from school, crowds reach their peak between 8 and 11 p.m. Businesses continue operating well past midnight and close around 1 to 2 a.m.


          Ximending became the famous theatre street in Taipei from 1930s and the prosperity proceeded after the defeat of Japan. Centered around the Ximen Pedestrian Area, it is now a trendy, popular shopping district catering to youth.


          The Xinyi District is popular with tourists and locals alike for its many entertainment and shopping venues, as well as being the home of the Taipei 101 building, a prime tourist attraction famous for being the world's tallest building. Malls in the area include the sprawling Shin Kong Mitsukoshi complex, Taipei 101 mall, Eslite Bookstore's flagship store (which includes a boutique mall), The Living Mall, New York New York shopping mall, and the Vieshow Cinema complex (formerly known as Warner Village Cinemas).


          Other market areas of note include Taipei Underground Market (with multiple entrances to/from Taipei Railway Station, K-Mall, and Shin Kong Mitsukoshi), Zhongshan Metro Mall, Dihua Street, Guanghua Bazaar (electronics and comics market), Miramar Entertainment Park (famous for its large ferris wheel, which offering spectacular views of Taipei and is popular with couples) and Core Pacific City.


          


          Museums
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          The National Palace Museum is an art gallery and museum built around a permanent collection centered on ancient Chinese artifacts. It should not be confused with the Palace Museum in Beijing (which it is named after). Both institutions trace their origins to the same institution. The collections were divided in the 1940s as a result of the Chinese Civil War. The National Palace Museum in Taipei, now boasting a much more international collection, still remains most famous for housing one of the world's largest collections of artifacts from ancient China. The museum reopened in December 2006 after several years of extensive renovations.


          The Taipei Fine Arts Museum was established in December 24, 1983. It is also the first modern art museum. The artworks in the museum are mostly done by Taiwanese artists. There are more than 3,000 artworks in the museum. Most of them are done after 1940 by Taiwanese artist, and are organized into 13 groups. In 2000, there were exhibitions of digital technology arts in the museum. In 2001, Museum of Contemporary Art Taipei (台北當代藝術館;MOCA Taipei) was established in the Taipei City government old building.


          The National Taiwan Museum is the oldest museum in Taiwan. It was set up by the colonial government of Japan on October 24, 1908 to commemorate the inauguration of the North-South Railway during the Japanese rule in Taiwan. The colonial government of Japan set up the Taiwan Governor Museum . The museum had a collection of over 10,000 items in its initial stages. In 1915, the new building of the museum in Taipei New Park was inaugurated and became one of the major public buildings during Japanese rule.


          The Armed Forces Museum is the only military styled museum in Taiwan. Exhibits include:


          
            	establishment of Whampoa Army to reunion after the Northern Expedition


            	The 8-Year War of Resistance was time of tribulation


            	Counterinsurgency Campaign and Battle of the Taiwan Strait


            	The Modernized R.O.C Armed Forces


            	Arms Showroom


            	Ministers & Chiefs of the General Staff in History

          


          


          Temples
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          Taipei is rich in beautiful, ornate temples housing Buddhist, Taoist, and Chinese folk religion deities. The Longshan Temple, located in the Wanhua District demonstrates an example of architecture with southern Chinese influences commonly seen in older buildings in Taiwan.


          Xinsheng South Road is known as the road to heaven because of its high concentration of churches as well as a mosque (literally called Pure Truth Temple in Chinese). Several blocks away from Xinsheng South Road is the beautiful, pristine Mormon Temple as well as the Vaticans representative office.


          Besides large temples, small outdoor shrines to local deities are very common, and can be spotted on road sides, parks, and neighborhoods. Many homes and businesses may also set up small shrines of candles, figurines, and offerings. Some restaurants, for example, may set up a small shrine to the Kitchen god for success in a restaurant business.


          


          Parks


          Taipei maintains an extensive system of parks, green spaces, and nature preserves. Parks and forestry areas of note in and around the city include Yangmingshan National Park, Taipei Zoo and Da-an Forest Park.


          Yangmingshan (only 10 km north of the central city), famous for its cherry blossoms, hot springs, sulfur deposits is the home of famous writer Lin Yutang, the summer residence of Chiang Kai-shek, residences of foreign diplomats, the Chinese Culture University, the meeting place of the now defunct National Assembly of the Republic of China, and the Kuomintang Party Archives. The Taipei Zoo was founded in 1914 and covers an area of 165 hectares for animal sanctuary.


          Bitan has boating and water sports. There are ocean beaches not far from the city, and Danshui is a popular resort town.


          


          Maokong Gondola


          Recently constructed, the Maokong Gondola connects Taipei to the various temples and famed tea growing areas in Maokong. Operated by the Taipei Rapid Transit Corporation (TRTC), it runs between Taipei Zoo Station to the top of Maokong mountain. A spectacular view of Taipei can be seen at night.


          


          Culture


          


          Festivities and events


          Many yearly festivals are held in Taipei, including the Taipei Lantern Festival and Double Ten Day. Common locations for festival celebrations include Memorial Square, Taipei 101, and the Zhongshan plaza in Xinmending. In recent years some festivals traditionally held in Taipei, such as the Double Ten Day fireworks and concerts, have increasingly been hosted by other cities in Taiwan.


          


          Taipei in film


          
            	John Woo's A Better Tomorrow (action)


            	Edward Yang's Yi Yi: A One and a Two (drama)


            	Edward Yang's Mahjong (drama)


            	Edward Yang's A Brighter Summer Day (drama)


            	Tsai Ming-liang's Goodbye, Dragon Inn (drama)


            	Tsai Ming-liang's Rebels of the Neon God (drama)


            	Hou Hsiao-hsien's Three Times (drama)


            	Ang Lee's Eat Drink Man Woman (comedy)


            	Chen Yin-jung's Formula 17 (gay romantic comedy)


            	Zero Chou's Spider Lilies (lesbian/drama)


            	Sylvia Chang's 20 30 40 (romance)


            	Hsiao-ming Hsu's Love of May (romance)


            	Yee Chin-yen's Blue Gate Crossing (romance)


            	Jay Chou's Secret (romance)


            	Chen Kuo-Fu's Double Vision (horror/suspense)


            	Chao-Bin Su's Silk (horror/suspense)


            	Mamoru Oshii's StrayDog: Kerberos Panzer Cops (science fiction/drama)


            	Turn Left, Turn Right (Hong-Kong studio, filmed on location in Taipei)


            	One Missed Call 2 (Japanese studio, filmed in Taipei and Jinguashi)


            	About Love (Japanese studio, filmed on three cities in Asia: Taipei, Tokyo, Shanghai)


            	Takahisa Zeze's Moon Child (Japanese studio, filmed in Taipei, as the futuristic city of Mallepa) (drama)

          


          


          Transportation
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          All scheduled international flights are served by Taiwan Taoyuan International Airport in nearby Taoyuan County. Songshan Airport at the heart of the city serves mostly domestic flights, with the exception of some charter flights.


          Taipei's public transport system, the Taipei Metro (commonly referred to as the MRT), incorporates a metro and light rail system based on advanced VAL technology. In addition to the rapid transit system itself, the Taipei Metro also includes several public facilities such as the Maokong Gondola, underground shopping malls, parks, and public squares. Modifications to existing railway lines to integrate them into the Metro system are underway, as well as a rapid transit line to connect the city with Taiwan Taoyuan International Airport. Customer satisfaction with the Taipei Metro, at over 94% in 2008, ranks it as possibly the best public transport system worldwide.


          Taipei Main Station serves as the comprehensive hub for bus transportation, the Metro, Taiwan Rail, and Taiwan High Speed Rail.


          The Taiwan High Speed Rail system opened in 2007. The bullet trains connect Taipei with the west coast cities of Banciao, Taoyuan, Hsinchu, Taichung, Tainan and Zuoying ( Kaohsiung) at speeds that cut travel times by 60% or more from what they normally are on a bus or conventional train.


          An extensive city bus system serves metropolitan areas not covered by the metro. Sometimes buses require payment upon boarding, sometimes upon exiting. Many routes, due to length, require payment upon both boarding and exiting. Riders of the city MRT system are able to use their MRT passes on buses. The pass, known as Easy Card, contain credits that are deducted each time a ride is taken. The Easy Card, Taipei's equivalent to Hong Kong's Octopus Card, is read via proximity sensory panels on buses and in MRT stations, and need not be removed from wallet or purse.


          Motor-scooters are ubiquitous in Taipei (and much of Taiwan). Motor-scooters often weave between cars and occasionally through oncoming traffic. While there is little respect for traffic laws there are increasing numbers of police roadblocks checking riders for alcohol consumption and other offenses.


          


          Education
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          The National Taiwan University is located in Taipei established in 1928. NTU has produced many political and social leaders in Taiwan. Both the pan-blue and pan-green movements in Taiwan are rooted on the NTU campus.


          The University has six campuses in the greater Taipei region (including Taipei County) and two additional campuses in Nantou County, amounting to ~1% of the total area of the Taiwan island. The University governs farms, forests, and hospitals for educational and research purposes. The main campus is in Taipei's Da-An district, where most department buildings and all the administrative buildings are located. Notable exceptions are the College of Law and the College of Medicine, which are located near the Presidential Building (Taiwan).


          The predecessor of National Taiwan University was Taihoku Imperial University (台北帝國大学　Taihoku Teikoku Daigaku), founded by the Japanese Government in 1928, as a member of the imperial universities in the Empire of Japan. The first president was Hiroshi Shidehara. When Taihoku Imperial University was first established, it had two colleges: the College of Liberal Arts and Law, and the College of Science and Agriculture, and had a total of 60 students. The College of Medicine and the College of Engineering were added in 1936 and 1943, respectively. The university was for Japanese nationals and very few Taiwanese people were admitted.


          After World War II and the return of Chinese control, the Republic of China government renamed it as National Taiwan University on November 15, 1945 and appointed Lo Tsung-lo as the first president. The University has undergone multiple times of reorganization ever since. As of the 2004 academic year, the University has a total of 11 colleges, 54 departments, and 96 graduate institutes (which offer 96 Master's programs and 83 doctoral programs). The number of students reached 29,877 in 2004, including those enrolling in the Division of Continuing Education & Professional Development. A new library was built in 1998, and now contains over 3,000,000 volumes of books.


          The educational system in NTU is very similar to United States. The university offers degrees of Bachelor, Master and PhD in almost every discipline. Students are given the flexibility to select courses offered by any colleges, however the mandatory subjects set by each of the majors still need to be completed to be awarded a degree. A student must declare a major before admission. Some majors are more competitive than others and require a higher national examination score. Traditionally, medicine, electrical engineering, and law are the three most selective majors. The medical degree takes 7 years to finish, while most of the other majors take 4 years.


          NTU requires most of its undergraduate students to take a mandatory core curriculum, comprising Chinese, English, and Calculus. The medical school in addition dictates each of its students to take Philosophy and Sociology classes as well as seminars in Ethics and Thanatology. Military Training is no longer obligatory for males, but it is a prerequisite if the student plans to be an officer during his mandatory military service.


          National Taiwan Normal University (NTNU or Shida) likewise traces its origins to the Japanese colonial period. Originally a teacher training institution, NTNU has developed into a comprehensive international university with demanding entrance requirements. The university boasts especially strong programs in the humanities and international education. Worldwide it is perhaps best known as home of the Mandarin Training Centre, a program that offers Mandarin language training each year to over a thousand students from dozens of countries throughout the world. The main campus in Taipei's Guting district is known for its historic architecture and giving its name to the Shida Night Market, one of the most popular of the many night markets in Taipei.


          19 universities have campuses located in Taipei:


          
            	National Taiwan University (1928)


            	National Chengchi University (1927)


            	National Taipei University


            	National Taipei University of Education


            	National Taiwan University of Science and Technology


            	National Taipei University of Technology


            	National Taiwan Normal University (1946)


            	National Taiwan University of Arts


            	National Yang Ming University


            	Taipei National University of the Arts


            	Taipei Municapital University of Education


            	China University of Technology


            	Chinese Culture University


            	Ming Chuan University


            	Shih Chien University


            	Shih Hsin University


            	Soochow University


            	Taipei Medical University


            	Tatung University

          


          


          Chinese as a foreign language


          
            	International Chinese Language Program (國際華語研習所) of National Taiwan University


            	Mandarin Training Centre (國語教學中心) of National Taiwan Normal University

          


          


          Sports
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          Due to Taiwan being under American and Japanese influence over the years, the sports of baseball in particular and basketball have become popular in the city. Taipei, like the rest of the country, has featured most prominently in baseball and has often been the venue for the Asian Baseball Championship since the 1960s.


          


          Major sporting events


          
            	1962: Taipei - Asian Baseball Championship


            	1969: Taipei- Asian Baseball Championship


            	1997: Taipei - Asian Baseball Championship


            	2001: Taipei - Asian Baseball Championship


            	2001: Baseball World Cup


            	2009: Taipei - 21st Summer Deaflympics in 2009

          


          
            [image: Taipei Arena]

            
              Taipei Arena
            

          


          The Taipei Arena is located in the city home to baseball with a capacity of some 15,000. It is located at the site of the former Taipei Municipal Baseball Stadium (built in 1958, opened 1959, demolished 2000). It was designed by Archasia, an architectural firm established in Taipei. The arena was opened on December 1st, 2005. It is currently operated by the Eastern Media Group (東森集團), which won the bid to operate the arena for 9 years.


          The main arena has an adjustable floor space: its minimum floor space is 60 m x 30 m, and can be extended to 80 m x 40 m.


          The Chinese Taipei Ice Hockey League (CTIHL) plays out of the auxiliary arena, which is a 60 m x 30 m ice skating rink.


          Since opening in 2005, the arena has held more art and cultural activities (such as live concerts) than sporting events, which it was originally designed and built for.


          Taipei has the only football- specific stadium in Taiwan, Chungshan Soccer Stadium, which hosts the national football team. It hosts qualifiers for the FIFA World and AFC regional cups, and finals of school football tournaments. As there is no professional football league in Taiwan, no other sporting events are held there.


          Sister Cities


          Taipei has the following sister cities:


          
            
              	Month

              	Jan

              	Feb

              	Mar

              	Apr

              	May

              	Jun

              	Jul

              	Aug

              	Sep

              	Oct

              	Nov

              	Dec

              	Year
            


            
              	Record High C


              	30


              	31


              	33


              	35


              	37


              	37


              	38


              	38


              	36


              	35


              	33


              	31


              	
                
                  -

                

              
            


            
              	Avg High C


              	19


              	18


              	21


              	25


              	28


              	32


              	33


              	33


              	31


              	27


              	24


              	21


              	
                
                  -

                

              
            


            
              	Avg Low C


              	12


              	12


              	14


              	17


              	21


              	23


              	24


              	24


              	23


              	19


              	17


              	14


              	
                
                  -

                  

                

              
            


            
              	Extreme Low C


              	3


              	0


              	2


              	8


              	10


              	16


              	19


              	19


              	13


              	11


              	1


              	2


              	
                
                  -

                

              
            


            
              	Avg Rainfall mm

              	86

              	135

              	178

              	170

              	231

              	290

              	231

              	305

              	244

              	122

              	66

              	71

              	
                
                  2129
                

              
            


            
              	
            


            
              	
                
                  	[image: Flag of Costa Rica] San Jos, Costa Rica (1984)

                

              

              	
                
                  	[image: Flag of Paraguay] Asuncin, Paraguay (1987)


                  	[image: Flag of Italy] Paola, Italy (prospective)

                

              
            

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Taipei"
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              Taiwan

              臺灣

              台灣
            

            
              	[image: ]

              Taiwan is mostly mountainous in the east and gently sloping plains in the west. The Penghu Islands (the Pescadores) are west of Taiwan (Satellite photo by NASA).
            


            
              	Geography
            


            
              	[image: ]
            


            
              	Location

              	Pacific Ocean, 120km (74.6mi) off the coast of mainland China
            


            
              	Coordinates

              	
            


            
              	Area

              	35,801km (13,822.8sqmi)
            


            
              	Rank

              	39th
            


            
              	Highest point

              	Yu Shan  3,952m (2.5mi) ()
            


            
              	Administration
            


            
              	[image: Flag of the Republic of China]Republic of China
            


            
              	Demographics
            


            
              	Population

              	approx. 23 million (as of 2005)
            


            
              	Density

              	{{{density}}}/km
            


            
              	Ethnic groups

              	Taiwanese people

              98% Han Chinese

              70% Hoklo

              14% Hakka

              14% Mainlander

              2% Aboriginal Taiwanese
            


            
              	Please note that all population percentages are those of the total population of the island
            

          


          Taiwan ( traditional Chinese: 臺灣 or 台灣; simplified Chinese: 台湾; Hanyu Pinyin: Tiwān; Tongyong Pinyin: Tiwan; Wade-Giles: T'ai-wan; Taiwanese: 大圓, Ti-on) is an island in East Asia. "Taiwan" is also commonly used to refer to the territories governed by the Republic of China (ROC) and to ROC itself, which governs the island of Taiwan, Orchid Island and Green Island in the Pacific off the Taiwan coast, the Pescadores in the Taiwan Strait, and Kinmen and the Matsu Islands off the coast of mainland Fujian. The island groups of Taiwan and Penghu (except the municipalities of Taipei and Kaohsiung) are officially administered as Taiwan Province of the ROC. However, in practice, almost all government power is exercised at the national and local (city/county) levels.


          Taiwan is also currently claimed by the People's Republic of China (PRC) as a PRC province, though the government of the PRC has never controlled Taiwan island or any of the current ROC territory commonly referred to as "Taiwan".


          The main island of Taiwan, also known as Formosa (from Portuguese (Ilha) Formosa, meaning "beautiful (island)"), is located in East Asia off the coast of mainland China, southwest of the main islands of Japan but directly west of the end of Japan's Ryukyu Islands, and north-northwest of the Philippines. It is bound to the east by the Pacific Ocean, to the south by the South China Sea and the Luzon Strait, to the west by the Taiwan Strait and to the north by the East China Sea. The island is 394 kilometers (245 miles) long and 144 kilometers (89 miles) wide and consists of steep mountains covered by tropical and subtropical vegetation.


          


          


          History


          


          Prehistory


          Evidence of human settlement in Taiwan dates back thirty thousand years, although the first inhabitants of Taiwan may have been genetically distinct from any groups currently on the island. About four thousand years ago, ancestors of current Taiwanese aborigines settled in Taiwan. These aborigines are genetically related to Malay and Polynesians, and linguists classify their languages as Austronesian. Polynesians are suspected to have ancestry traceable back to Taiwan.


          


          Early settlement


          Han Chinese began settling in the Pescadores in the 1200s, but Taiwan's hostile tribes and its lack of the trade resources valued in that era rendered it unattractive to all but "occasional adventurers or fishermen engaging in barter" until the sixteenth century.


          Records from ancient China indicate that Han Chinese might have known of the existence of the main island of Taiwan since the Three Kingdoms period (third century, 230 A.D.), having assigned offshore islands in the vicinity names like Greater Liuqiu and Lesser Liuqiu ( etymologically, but perhaps not semantically, identical to Ryūkyū in Japanese), though none of these names has been definitively matched to the main island of Taiwan. It has been claimed but not verified that the Ming Dynasty admiral Cheng Ho (Zheng He) visited Taiwan between 1403 and 1424.


          


          European settlement


          In 1544, a Portuguese ship sighted the main island of Taiwan and dubbed it "Ilha Formosa", which means "Beautiful Island." The Portuguese made no attempt to colonize Taiwan.


          In 1624, the Dutch established a commercial base on Taiwan and began to import workers from Fujian and Penghu as laborers, many of whom settled. The Dutch made Taiwan a colony with its colonial capital at Tayoan City (present day Anping, Tainan). Both Tayoan and the island name Taiwan derive from a word in Sirayan, one of the Formosan languages.


          The Dutch military presence was concentrated at a stronghold called Castle Zeelandia. The Dutch colonists also started to hunt the native Formosan Sika deer (Cervus nippon taioanus) that inhabited Taiwan, contributing to the eventual extinction of the subspecies on the island.


          


          Koxinga and Imperial Chinese rule


          Naval and troop forces of Southern Fujian defeated the Dutch in 1662, subsequently expelling the Dutch government and military from the island. They were led by Koxinga ( traditional Chinese: 鄭成功; simplified Chinese: 郑成功; pinyin: Zhng Chnggōng). Following the fall of the Ming Dynasty, Koxinga retreated to Taiwan as a self-styled Ming loyalist and established the Kingdom of Tungning (166283). Koxinga established his capital at Tainan and he and his heirs, Zheng Jing ( traditional Chinese: 鄭經; simplified Chinese: 郑经; pinyin: Zhng Jīng), who ruled from 166282, and Zheng Keshuang ( traditional Chinese: 鄭克塽; simplified Chinese: 郑克塽; pinyin: Zhng Kshung), who served less than a year, continued to launch raids on the south-east coast of mainland China well into the Qing Dynasty, attempting to recover the mainland.


          In 1683, following the defeat of Koxinga's grandson by an armada led by Admiral Shi Lang of Southern Fujian, the Qing Dynasty formally annexed Taiwan, placing it under the jurisdiction of Fujian province. The Qing Dynasty government tried to reduce piracy and vagrancy in the area, issuing a series of edicts to manage immigration and respect aboriginal land rights. Immigrants mostly from Southern Fujian continued to enter Taiwan. The border between taxpaying lands and "savage" lands shifted eastward, with some aborigines ' Sinicizing' while others retreated into the mountains. During this time, there were a number of conflicts between Chinese from different regions of Southern Fujian, and between Southern Fujian Chinese and aborigines.


          In 1887, the Qing government upgraded Taiwan's status from prefecture of Fujian to full province, the twentieth in the country, with its capital at Taipei. This was accompanied by a modernization drive that included building Taiwan's first railroad and starting a postal service.


          


          Japanese rule


          
            [image: The building currently known as the ROC Presidential Office was originally built as the Office of the Governor-General by the Japanese government.]
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          Imperial Japan had sought to control Taiwan since 1592, when Toyotomi Hideyoshi began extending Japanese influence overseas. In 1609, the Tokugawa Shogunate sent Arima Harunobu on an exploratory mission. In 1616, Murayama Toan led an unsuccessful invasion of the island.


          In 1871, an Okinawan vessel shipwrecked on the southern tip of Taiwan and the crew of fifty-four were beheaded by the Paiwan aborigines. When Japan sought compensation from Qing China, the court rejected the demand on the grounds that the "wild"/"unsubjugated" aboriginals ( traditional Chinese: 台灣生番; simplified Chinese: 台湾生番; pinyin: Tiwān shēngfān) were outside its jurisdiction. This open renunciation of sovereignty led to a Japanese invasion of Taiwan. In 1874, an expeditionary force of three thousand troops was sent to the island. There were about thirty Taiwanese and 543 Japanese casualties (twelve in battle and 531 by endemic diseases).


          Qing China was defeated in the First Sino-Japanese War (189495), and ceded Taiwan and the Pescadores to Japan in perpetuity in the Treaty of Shimonoseki. Inhabitants wishing to remain Chinese subjects were given a two-year grace period to sell their property and remove to mainland China. Very few Taiwanese saw this as feasible.


          On May 25, 1895, a group of pro-Qing high officials proclaimed the Republic of Formosa to resist impending Japanese rule. Japanese forces entered the capital at Tainan and quelled this resistance on October 21, 1895.


          The Japanese were instrumental in the industrialization of the island; they extended the railroads and other transportation networks, built an extensive sanitation system and revised the public school system. During this period, both rice and sugarcane production greatly increased. At one point, Taiwan was the seventh greatest sugar producer in the world. Still, the ethnic Chinese and Taiwanese aborigines were classified as second- and third-class citizens. Large-scale violence continued in the first decade of rule. Japan launched over 160 battles to destroy Taiwan's aboriginal tribes during its 51-year rule of the island ' Around 1935, the Japanese began an island-wide assimilation project to bind the island more firmly to the Japanese Empire. The plan worked very well, to the point that tens of thousands of Taiwanese joined the Japanese army ranks, and fought loyally for them. For example, former ROC President Lee Teng-hui's elder brother served in the Japanese navy and died while on duty in February 1945 in the Philippines.


          Taiwan played a significant part in the system of Japanese prisoner of war camps that extended across South-East Asia between 1942 and 1945.' Allied POW's, as well as 'women and children as young as seven or eight years old,' were brutally enslaved at various locations like at the copper mine northwest of Keelung, sadistically supervised by Taiwanese and Japanese. ' it was found that, while the Japanese were invariably proud to give their name and rank, Taiwanese soldiers and 'hanchos' invariably concealed their names  some Taiwanese citizens  were willing participants in war crimes of various degrees of infamy  young males were to an extent highly nipponized; in fact a proportion in the 1930s are reported to have been actively hoping for a Japanese victory in China  One of the most tragic events of the whole Pacific war took place in Kaohsiung. This was the bombing of the prison ship Enoura Maru in Kaohsiung harbour on January 9th 1945.'


          The Imperial Japanese Navy operated heavily out of Taiwan. The " South Strike Group" was based out of the Taihoku Imperial University in Taiwan. Many of the Japanese forces participating in the Aerial Battle of Taiwan-Okinawa were based in Taiwan. Important Japanese military bases and industrial centers throughout Taiwan, like Kaohsiung, were targets of heavy American bombing.


          By 1945, just before Japan lost World War II, desperate plans were put in place to incorporate popular representation of Taiwan into the Japanese Diet to make Taiwan an integral part of Japan proper.


          Japan's rule of Taiwan ended when it lost World War II and signed the Instrument of Surrender of Japan on August 15, 1945. But the Japanese occupation had long lasting effects on Taiwan and Taiwanese culture. Taiwanese tend to have a more positive view of Japan than other Asians. Significant parts of Taiwanese infrastructure were started under the Japanese rule. The current Presidential Building was also built during that time.


          


          Kuomintang martial law period
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          On October 25, 1945, ROC troops representing the Allied Command accepted the formal surrender of Japanese military forces in Taihoku. The ROC Government, led by Chiang Kai-shek, announced that date as "Taiwan Restoration Day" ( traditional Chinese: 臺灣光復節; simplified Chinese: 台湾光复节; Hanyu Pinyin: Tiwān Guāngfji; Tongyong Pinyin: Tiwan Guangfji). They were greeted as liberators by some Taiwanese. Many other Taiwanese, however, who fought against China and the allies for the Japanese war machine greeted them reluctantly, this new generation of Chinese arrivals. The ROC under Chen Yi was generally unstable and corrupt; it seized the people's property and set up government monopolies of many industries. Many problems like this, compounded with hyperinflation, unrest due to the Chinese Civil War, and distrust due to political, cultural and linguistic differences between the Taiwanese and the Mainland Chinese, quickly led to the loss of popular support for the new government. This culminated in a series of severe clashes between the ROC government and Taiwanese, in turn leading to the bloody 228 incident and the reign of White Terror.


          In 1949, during the Chinese Civil War, the Kuomintang (KMT), led by Chiang Kai-shek, retreated from Mainland China and moved the ROC government from Nanjing to Taipei, Taiwan's largest city, while continuing to claim sovereignty over all of China, Outer Mongolia as well as other areas. On the mainland, the victorious Communists established the PRC, claiming to be the sole representative of China including Taiwan and portraying the ROC government on Taiwan as an illegitimate entity.


          Some 2 million refugees from Mainland China, consisting mainly of soldiers, KMT party members and most importantly the intellectual and business elites fled the mainland and arrived in Taiwan around that time. In addition, as part of its escape from Communists on the mainland, the ROC government relocated to Taiwan with many national treasures including gold reserves and foreign currency reserves. This was often used by the PRC government to explain its economic difficulties and Taiwan's comparative prosperity. From this period through the 1980s, Taiwan was governed by a party-state dictatorship, with the KMT as the ruling party. Military rule continued and little to no distinction was made between the government and the party, with public property, government property, and party property being interchangeable. Government workers and party members were indistinguishable, with government workers, such as teachers, required to become KMT members, and party workers paid salaries and promised retirement benefits along the lines of government employees. In addition all other parties were outlawed, and political opponents were persecuted, incarcerated, and executed.


          Taiwan remained under martial law and one-party rule, under the name of the " Temporary Provisions Effective During the Period of Communist Rebellion" ( traditional Chinese: 動員戡亂時期臨時條款; simplified Chinese: 动员戡乱时期临时条款; Hanyu Pinyin: dngyun kānlun shq lnsh tiokuǎn; Tongyong Pinyin: dngyun kanlun shhc lnshh tiokuǎn), from 1948 to 1987, when the ROC Presidents Chiang Ching-kuo and Lee Teng-hui gradually liberalized and democratized the system. With the advent of democratization, the issue of the political status of Taiwan has resurfaced as a controversial issue (previously, discussion of anything other than unification under the ROC was taboo).


          As the Chinese Civil War continued without truce, the ROC built up military fortification works throughout Taiwan. Within this effort, former KMT soldiers built the now famous Central Cross-Island Highway through the Taroko Gorge in the 1950s. The two sides would remain in a heightened military state well into the 1960s on the islands on the border with unknown number of night raids and clashes with details that are rarely made public. During the Second Taiwan Strait Crisis in September 1958, Taiwan's landscape added Nike-Hercules Missile batteries with the formation of the 1st Missile Battalion Chinese Army and would not be deactivated until 1997. Newer generations of missile batteries have since replaced the Nike Hercules systems throughout the island.


          During the 1960s and 1970s, the ROC began to develop into a prosperous, industrialized developed country with a strong and dynamic economy, becoming one of the Four Asian Tigers while maintaining the authoritarian, single-party government. Because of the Cold War, most Western nations and the United Nations regarded the ROC as the sole legitimate government of China (while being merely the de-facto government of Taiwan) until the 1970s, when most nations began switching recognition to the PRC.


          


          Modern democratic era


          Chiang Kai-shek's eventual successor, his son Chiang Ching-kuo, began to liberalize Taiwan's political system. In 1984, the younger Chiang selected Lee Teng-hui, a native Taiwanese technocrat, to be his vice president. In 1986, the Democratic Progressive Party (DPP) was formed illegally and inaugurated as the first opposition party in Taiwan to counter the KMT. A year later Chiang Ching-kuo lifted martial law.


          After the 1988 death of Chiang Ching-Kuo, his successor as President Lee Teng-hui continued to hand more government authority over to the native Taiwanese and democratize the government. Under Lee, Taiwan underwent a process of localization in which local culture and history was promoted over a pan-China viewpoint. Lee's reforms included printing banknotes from the Central Bank rather than the Provincial Bank of Taiwan, and disbanding the Taiwan Provincial Government. Under Lee, the original members of the Legislative Yuan and National Assembly, elected in 1947 to represent mainland constituencies and having taken the seats without re-election for more than four decades, were forced to resign in 1991. Restrictions on the use of Taiwanese in the broadcast media and in schools were lifted as well.


          In the 1990s, the ROC transformed into a true democratic country, as President Lee Teng-hui was elected by the first popular vote held in Taiwan during the 1996 Presidential election. In 2000, Chen Shui-bian of the DPP, was elected as the first non- KMT President and was re-elected to serve his second and last term since 2004. Polarized politics has emerged in Taiwan with the formation of the Pan-Blue Coalition of parties led by the KMT, favoring eventual Chinese reunification, and the Pan-Green Coalition of parties led by the DPP, favoring an eventual and official declaration of Taiwan independence.


          On September 30, 2007, the ruling Democratic Progressive Party approved a resolution asserting separate identity from China and called for the enactment of a new constitution for a "normal country". It also called for general use of "Taiwan" as the island's name, without abolishing its formal name, the Republic of China. The Chen administration also pushed for referendums on national defense and UN entry in the 2004 and 2008 elections, which failed due to voter turnout below the required legal threshold of 50% of all registered voters. The Chen administration was also dogged by public concern over reduced economic growth, legislative gridlock due to a pan-blue controlled Legislative Yuan, and alleged corruption scandals involving the First Family.


          The KMT increased its majority in the Legislative Yuan in the January 2008 legislative elections, while its nominee Ma Ying-jeou went on to win the presidency in March of the same year, campaigning on a platform of increased economic growth, and better ties with the Mainland China under a policy of "mutual nondenial". Ma took office on May 20, 2008.


          


          Geography
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          The island of Taiwan lies some 120 kilometers off the southeastern coast of mainland China, across the Taiwan Strait, and has an area of 35,801km (13,822.8sqmi). The East China Sea lies to the north, the Philippine Sea to the east, the Luzon Strait directly to the south and the South China Sea to the southwest. The island is characterized by the contrast between the eastern two-thirds, consisting mostly of rugged mountains running in five ranges from the northern to the southern tip of the island, and the flat to gently rolling plains in the west that are also home to most of Taiwan's population. Taiwan's highest point is the Yu Shan at 3,952 meters, and there are five other peaks over 3,500 meters. This makes it the world's seventh-highest island. Taroko National Park, located on the mountainous eastern side of the island, has good examples of mountainous terrain, gorges and erosion caused by a swiftly flowing river.


          The shape of the main island of Taiwan is similar to a sweet potato seen in a south-to-north direction, and therefore, Taiwanese people, especially the Min-nan division, often call themselves "children of the Sweet Potato." There are also other interpretations of the island shape, one of which is a whale in the ocean (the Pacific Ocean) if viewed in a west-to-east direction, which is a common orientation in ancient maps, plotted either by Western explorers or the Qing Dynasty.


          


          Geology


          The island of Taiwan lies in a complex tectonic area between the Eurasian Plate and the Philippine Plate. The upper part of the crust on the island is primarily made up of a series of terranes, mostly old island arcs which have been forced together by the collision of the Eurasian and Philippine plates. These have been further uplifted as a result of the detachment of a portion of the Eurasian Plate as it subducted beneath the Philippine Plate, a process which left the crust under Taiwan more buoyant.


          The major seismic faults in Taiwan correspond to the various suture zones between the various terranes. These have produced major quakes throughout the history of the island. On September 21, 1999, a 7.3 quake known as the " Chi-Chi earthquake" occurred.


          


          Climate
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          Taiwan's climate is marine tropical. The Northern part of the island has a rainy season that lasts from January to late March during the southwest monsoon, and also experiences meiyu in May. The entire island succumbs to hot humid weather from June until September, while October to December are arguably the most pleasant times of year. The middle and southern parts of the island do not have an extended monsoon season during the winter months, but can experience several weeks of rain, especially during and after Lunar New Year. Natural hazards such as typhoons and earthquakes are common in the region.


          Taiwan is a centre of bird endemism; see Endemic birds of Taiwan for further information.


          


          Environment and pollution


          With its high population density and many factories, some areas in Taiwan suffer from heavy pollution. Most notable are the southern suburbs of Taipei and the western stretch from Tainan to Lin Yuan, south of Kaohsiung. In the past, Taipei suffered from extensive vehicle and factory air pollution, but with mandatory use of unleaded gasoline and the establishment of the Environmental Protection Agency, the air quality of Taiwan has improved dramatically. Motor scooters, especially older or cheaper two-stroke versions, which are ubiquitous in Taiwan, also contribute disproportionately to air pollution in Taiwan.


          


          Society


          


          Ethnic groups
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          The ROC's population was estimated in 2005 at 22.9 million, most of whom are on the island of Taiwan. About 98% of the population is of Han Chinese ethnicity. Of these, 86% are descendants of early Han immigrants known as "native Taiwanese" (Chinese: 本省人; pinyin: Běnshěng rn; literally "home-province person"). This group contains two subgroups: the Southern Fujianese or "Hokkien" or "Min-nan" (70% of the total population), who migrated from the coastal Southern Fujian (Min-nan) region in the southeast of mainland China; and the Hakka (15% of the total population), who originally migrated south to Guangdong, its surrounding areas and Taiwan, intermarrying extensively with Taiwanese aborigines. The remaining 12% of Han Chinese are known as " mainlanders" (Chinese: 外省人; pinyin: Wishěng rn; literally "out-of-province person") and are composed of and descend from immigrants who arrived after the Second World War. This group also includes those who fled mainland China in 1949 following the Nationalist defeat in the Chinese Civil War. For political reasons, more and more young people started to call the mainlanders xin zhmn ( traditional Chinese: 新住民), or "new residents". A survey in November 2006 conducted by the Taiwanese National Chengchi University, the Japanese University of the Ryukyus and the Chinese University of Hong Kong showed that more than 60% of Taiwan's population consider themselves Taiwanese, compared to only 18% in 1992.


          Dalu ren ( traditional Chinese: 大陸人; simplified Chinese: 大陆人; pinyin: dl rn) refers to residents of mainland China. Most Taiwanese, including the " mainlanders" discussed above, fall outside this group. It includes only the most recent immigrants from mainland China, such as (predominantly) women made ROC citizens through marriage. It also excludes foreign spouses from other countries, of which women come predominantly from Vietnam, Indonesia, Thailand and the Philippines, while a greater proportion of men come from Western countries. One in seven marriages now involves a partner from another country. As Taiwan's birthrate is among the lowest in the world, this contingent is playing an increasingly important role in changing Taiwan's demographic makeup. Transnational marriages now account for one out of six births.


          The other 2% of Taiwan's population, numbering about 458,000, are listed as the Taiwanese aborigines ( traditional Chinese: 原住民; Hanyu Pinyin: yunzhmn; Tongyong Pinyin: yunjhmn), divided into 13 major groups: Ami, Atayal, Paiwan, Bunun, Rukai, Puyuma, Tsou, Saisiyat, Tao (Yami), Thao, Kavalan, Truku and Sakizaya.


          


          Languages


          About 80% of the people in Taiwan belong to the Hoklo (Chinese: 福佬; pinyin: flǎo; Pe̍h-ōe-jī: Hok-l) ethnic group and speak both Standard Mandarin (officially recognized by the ROC as the National Dialect) and Taiwanese (a variant of the Min Nan dialect spoken in Fujian province). Mandarin Chinese is the primary language of instruction in schools; however, most spoken media is split between Mandarin and Taiwanese. The Hakka (Chinese: 客家; pinyin: Kjiā), about 15% of the population, have a distinct Hakka dialect. Aboriginal minority groups still speak their native languages, although most also speak Mandarin. English is a common second language, with many large private schools providing English instruction. English is also featured on several of Taiwan's education exams.


          Although Mandarin is still the language of instruction in schools and dominates television and radio, non-Mandarin dialects have undergone a revival in public life in Taiwan. A large fraction of the populace speak the Taiwanese dialect, a variant of Min Nan spoken in southern Fujian, China, and a majority understand it. Many also speak Hakka. People educated during the Japanese period of 1900 to 1945 used Japanese as the medium of instruction. Some in the older generations only speak the Japanese they learned at school and the Taiwanese they spoke at home and are unable to communicate with many in the modern generations who only speak Mandarin.


          Most aboriginal groups in Taiwan have their own languages which, unlike Taiwanese or Hakka, do not belong to the Chinese language family, but rather to the Austronesian language family.


          


          Religion
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          Over 93% of Taiwanese are adherents of a combination of Buddhism, Confucianism, and Taoism; 4.5% are adherents of Christianity, which includes Protestants, Catholics, Mormons, and other non-denominational Christian groups; and 2.5% are adherents of other religions, such as Islam. Taiwanese aborigines comprise a notable subgroup among professing Christians: "...over 64 percent identify as Christian... Church buildings are the most obvious markers of Aboriginal villages, distinguishing them from Taiwanese or Hakka villages."


          Confucianism is a philosophy that deals with secular moral ethics, and serves as the foundation of both Chinese and Taiwanese culture. The majority of Taiwanese and Chinese usually combine the secular moral teachings of Confucianism with whatever religions they are affiliated with.


          One especially important goddess for Taiwanese people is Matsu, who symbolizes the seafaring spirit of Taiwan's ancestors from Fujian and Guangdong.


          


          Culture
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          The cultures of Taiwan are a hybrid blend of Confucianist Han Chinese cultures, Japanese, European, American, global, local and indigenous influences which are both interlocked and divided between perceptions of tradition and modernity (Harrell/Huang 1994:1-5).


          After the retreat to Taiwan, the Nationalists promoted an official interpretation of traditional Chinese culture over the local Taiwanese cultures. The government launched a program promoting Chinese calligraphy, traditional Chinese painting, folk art, and Chinese opera.


          Since the Taiwan localization movement of the 1990s, Taiwan's cultural identity has been allowed greater expression. Identity politics, along with the over one hundred years of political separation from mainland China has led to distinct traditions in many areas, including cuisine, opera, and music.


          The status of Taiwanese culture is debated. It is disputed whether Taiwanese culture is part of Chinese culture or a distinct culture. Speaking Taiwanese as a symbol of the localization movement has become an emblem of Taiwanese identity.


          One of Taiwan's greatest attractions is the National Palace Museum, which houses more than 650,000 pieces of Chinese bronze, jade, calligraphy, painting and porcelain. The KMT moved this collection from the Forbidden City in Beijing in 1949 when it fled to Taiwan. The collection, estimated to be one-tenth of China's cultural treasures, is so extensive that only 1% is on display at any time.


          Popular sports in Taiwan include basketball and baseball. Cheerleading performances and billiards are quite fashionable. Badminton is also common.


          Karaoke, drawn from contemporary Japanese culture, is extremely popular in Taiwan, where it is known as KTV.


          Taiwan has a high density of 24-hour convenience stores, which in addition to the usual services, provide services on behalf of financial institutions or government agencies such as collection of parking fees, utility bills, traffic violation fines, and credit card payments.


          Taiwanese culture has also influenced other cultures. Bubble tea and milk tea are available in Australia, Europe and North America. Ang Lee has directed critically acclaimed films such as Crouching Tiger Hidden Dragon, Eat Drink Man Woman, Sense and Sensibility and Brokeback Mountain.


          


          Leading technologies


          
            	Semiconductor device fabrication


            	Biotechnology


            	Bicycle manufacturing
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              	Motto:none
            


            
              	Anthem: Surudi Milli

            


            
              	
                
                  [image: Location of Tajikistan]
                


                

              
            


            
              	Capital

              (and largest city)

              	Dushanbe

            


            
              	Official languages

              	Tajik
            


            
              	Demonym

              	Tajik
            


            
              	Government

              	Unitary presidential republic
            


            
              	-

              	President

              	Emomalii Rahmon
            


            
              	-

              	Prime Minister

              	Oqil Oqilov
            


            
              	Independence
            


            
              	-

              	Establishment of the Samanid Empire

              	875 AD
            


            
              	-

              	Declared

              	September 9, 1991
            


            
              	-

              	Completed

              	December 25, 1991
            


            
              	Area
            


            
              	-

              	Total

              	143,100km( 95th)

              55,251 sqmi
            


            
              	-

              	Water(%)

              	0.3
            


            
              	Population
            


            
              	-

              	January 2006estimate

              	6,920,3001( 100th1)
            


            
              	-

              	2000census

              	6,127,000
            


            
              	-

              	Density

              	45/km( 151st)

              117/sqmi
            


            
              	GDP( PPP)

              	2005estimate
            


            
              	-

              	Total

              	$8.802 billion( 139th)
            


            
              	-

              	Per capita

              	$1,388( 159th)
            


            
              	Gini(2003)

              	32.6(medium)
            


            
              	HDI(2007)

              	▲ 0.673(medium)( 122nd)
            


            
              	Currency

              	Somoni ( TJS)
            


            
              	Time zone

              	TJT ( UTC+5)
            


            
              	Internet TLD

              	.tj
            


            
              	Calling code

              	+992
            


            
              	1

              	Estimate from State Statistical Committee of Tajikistan, 2006; rank based on UN figures for 2005.
            

          


          Tajikistan (pronounced /təˈdʒɪkɨstn/ or /təˈdʒiːkɨstn/; Tajik: Тоҷикистон, pronounced [tɔʤikɪsˈtɔn] or [tɒːʤikɪsˈtɒn], Persian: تاجیکی, tojik), officially the Republic of Tajikistan ( Tajik: Ҷумҳурии Тоҷикистон) is a mountainous landlocked country in Central Asia. Afghanistan borders to the south, Uzbekistan to the west, Kyrgyzstan to the north, and China to the east. Most of Tajikistan's population belongs to the Tajik ethnic group, who share culture and history with the Persian peoples and speak the Tajik language, a modern variety of Persian. Once part of the Samanid Empire, Tajikistan became a constituent republic of the Soviet Union in the 20th century, known as the Tajik Soviet Socialist Republic ( Tajik SSR).


          After independence, Tajikistan suffered from a devastating civil war which lasted from 1992 to 1997. Since the end of the war, newly-established political stability and foreign aid have allowed the country's economy to grow. Its natural resources such as cotton and aluminium have contributed greatly to this steady improvement, although observers have characterized the country as having few natural resources besides hydroelectric power and its strategic location.


          


          Etymology


          Tajikistan means the "Land of the Tajiks" in Persian. Some believe the name Tajik is a geographic reference to the crown (Taj) of the Pamir Knot, but this is a folk etymology. The word "Tajik" was used to differentiate Iranians from Turks in Central Asia, starting as early as the 10th century. The addition of 'k' might have been for the purpose of euphony in the set phrase "Turk-o Tajik" ("Turks and Tajiks") which in Persian-language histories is found as an idiomatic expression meaning "everyone." According to some other sources, the name Tajik (also spelled Tadjik, Tadzhik) refers to a group of people who are believed to be one of the pure and close descendents of the ancient Aryans. Their country was called Aryana Vajeh and the name "Taa-jyaan" from which came the word Tajik is mentioned in The Avesta. The Zoroaster's Gathas were also directed to an Aryan audience and there are several references to this community as being situated in the "home" of the Aryans.


          Tajikistan frequently appeared as Tadjikistan or Tadzhikistan in English. This former transliteration of Tadjikistan or Tadzhikistan is from the Russian Таджикистан. (In Russian there is no single letter j to represent the phoneme /ʤ/ and дж, or dzh, is used.) Tadzhikistan is the most common alternate spelling and is widely used in English literature derived from Russian sources. Tadjikistan is the spelling in French and can occasionally be found in English language texts. In the Perso-Arabic script, "Tajikistan" is written تاجیکستان.


          Controversy surrounds the correct term used to identify people from Tajikistan. The word Tajik has been the traditional term used to describe people from Tajikistan and appears widely in literature. But the ethnic politics of Central Asia have made the word Tajik a controversial word, as it implies that Tajikistan is only a nation for ethnic Tajiks and not ethnic Uzbeks, Russians, etc. Likewise, ethnic Tajiks live in other countries, such as China, making the term ambiguous. In addition, the Pamiri population in Gorno-Badakhshan also have sought to create an ethnic identity separate from that of the Tajiks.


          


          History


          


          Early history
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          The territory of what is now Tajikistan has been inhabited continuously since 4000 BCE. It has been under the rule of various empires throughout history, for the longest period under the Persian Empire.


          Most of modern Tajikistan had formed parts of ancient Kamboja and Parama Kamboja kingdoms, which find references in the ancient Indian epics like the Mahabharata. Linguistic evidence, combined with ancient literary and inscriptional evidence has led many eminent Indologists to conclude that ancient Kambojas (an Avestan speaking Iranian tribe) originally belonged to the Ghalcha-speaking area of Central Asia. Achariya Yasaka's Nirukta (7th century BCE) attests that verb Śavati in the sense "to go" was used by only the Kambojas. It has been shown that the modern Ghalcha dialects, Valkhi, Shigali, Sriqoli, Jebaka (also called Sanglichi or Ishkashim), Munjani, Yidga and Yagnobi, mainly spoken in Pamirs and countries on the headwaters of the Oxus, still use terms derived from ancient Kamboja Śavati in the sense "to go". The Yagnobi dialect spoken in Yagnobi province around the headwaters of Zeravshan valley in Sogdiana, also still contains a relic "Śu" from ancient Kamboja Śavati in the sense "to go". Further, Sir G Grierson says that the speech of Badakshan was a Ghalcha till about three centuries ago when it was supplanted by a form of Persian. Thus, the ancient Kamboja, probably included the Badakshan, Pamirs and northern territories including Yagnobi province in the doab of the Oxus and Jaxartes. On the east it was bounded roughly by Yarkand and/or Kashgar, on the west by Bahlika ( Uttaramadra), on the northwest by Sogdiana, on the north by Uttarakuru, on the southeast by Darada, and on the south by Gandhara. Numerous Indologists locate original Kamboja in Pamirs and Badakshan and the Parama Kamboja further north, in the Trans-Pamirian territories comprising Zeravshan valley, north up parts of Sogdhiana/Fargana  in the Sakadvipa or Scythia of the classical writers. Thus, in the pre-Buddhist times (7th6th century BCE), the parts of modern Tajikistan including territories as far as Zeravshan valley in Sogdiana formed parts of ancient Kamboja and the Parama Kamboja kingdoms when it was ruled by Iranian Kambojas till it became part of Achaemenid Empire.
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          From the last quarter of fourth century BCE till the first quarter of the second century BCE, it was part of the Bactrian Empire, from whom it was passed on to Scythian Tukharas and hence became part of Tukharistan. Contact with the Chinese Han Dynasty was made in the second century BCE, when envoys were sent to the area of Bactria to explore regions west of China.


          Arabs brought Islam in the 7th century CE. The Samanid Empire Persians supplanted the Arabs and built the cities of Samarkand and Bukhara, which became the cultural centers of Tajiks (both of which are now in Uzbekistan). The Mongols would later take partial control of Central Asia, and later the land that today comprises Tajikistan became a part of the emirate of Bukhara. A small community of Jews, displaced from the Middle East after the Babylonian captivity, migrated to the region and settled there after 600 BCE, though the majority of the recent Jewish population did not migrate to Tajikistan until the 20th century.


          


          Russian presence


          In the 19th century, the Russian Empire began to spread into Central Asia during the Great Game, and it took control of Tajikistan. After the overthrow of Imperial Russia in 1917, guerrillas throughout Central Asia, known as basmachi waged a war against Bolshevik armies in a futile attempt to maintain independence. The Bolsheviks prevailed after a four-year war, in which mosques and villages were burned down and the population heavily suppressed. Soviet authorities started a campaign of secularization, practicing Muslims, Jews, and Christians were persecuted, and mosques, churches, and synagogues were closed. The Jews of Tajikistan are known as Bukharian Jews. In the 1970s to 1990s there was a huge emigration of Bukharians to the United States of America. Today, there are flourishing Buharian communities in New York City, United States and in many other east coast cities of the U.S.


          


          Soviet Tajikistan


          In 1924, the Tajik Autonomous Soviet Socialist Republic was created as a part of Uzbekistan, but in 1929 the Tajik Soviet Socialist Republic ( Tajik SSR) was made a separate constituent republic. The predominantly ethnic Tajik cities of Samarkand and Bukhara remained in the Uzbek SSR. In terms of living conditions, education and industry Tajikistan was somewhat behind the other Soviet Republics. By the late 1980s Tajik nationalists were calling for increased rights. Real disturbances did not occur within the republic until 1990. The following year, the Soviet Union collapsed, and Tajikistan declared its independence.


          


          Post-Independence


          The nation almost immediately fell into a civil war that involved various factions fighting one another; these factions were often distinguished by clan loyalties. The non-Muslim population, particularly Russians and Jews, fled the country during this time because of persecution, increased poverty and better economic opportunities in the West or in other former Soviet republics. Emomali Rahmonov came to power in 1992, and continues to rule to this day. However, he has been accused of ethnic cleansing against other ethnicities and groups during the Civil war in Tajikistan. In 1997, a ceasefire was reached between Rahmonov and opposition parties ( United Tajik Opposition). Peaceful elections were held in 1999, but they were reported by the opposition as unfair, and Rahmonov was re-elected by almost unanimous vote. Russian troops were stationed in southern Tajikistan, in order to guard the border with Afghanistan, until summer 2005. Since the September 11, 2001, attacks, American, Indian and French troops have also been stationed in the country.


          In 2008, the harshest winter in a quarter century caused financial losses of $850 million. Russia pledged $1 billion in aid. Saudi Arabia sent about 10 planes carrying 80 tons of relief and emergency supplies in February and another 11 tons in March.


          


          Politics


          Almost immediately after independence, Tajikistan was plunged into a civil war that saw various factions, allegedly backed by Russia and Iran, fighting one another. All but 25,000 of the more than 400,000 ethnic Russians, who were mostly employed in industry, fled to Russia. By 1997, the war had cooled down, and a central government began to take form, with peaceful elections in 1999.
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          "Longtime observers of Tajikistan often characterize the country as profoundly averse to risk and skeptical of promises of reform, a political passivity they trace to the countrys ruinous civil war," Ilan Greenberg wrote in a news article in The New York Times just before the country's November 2006 presidential election.


          Tajikistan is officially a republic, and holds elections for the President and Parliament. The latest elections occurred in 2005, and as all previous elections, international observers believe them to have been corrupt, arousing many accusations from opposition parties that President Emomali Rahmon manipulates the election process.


          The November 6, 2006, election was boycotted by "mainline" opposition parties, including the 23,000-member Islamist Islamic Renaissance Party. Four remaining opponents "all but endorsed the incumbent", Rahmon. After November 2006 presidential elections, it is widely speculated that Rahmon has secured his seat for at least another two terms, which will allow him rule till 2020.


          Tajikistan to this date is one of the few countries in Central Asia to have included an active opposition in its government. In the Parliament, opposition groups have often clashed with the ruling party, but this has not led to great instability.


          On October 11, 2007, the Assembly of the Council Commission of the Ministry of Culture issued a decision to ban Jehovahs Witnesses in the Republic of Tajikistan. Following the fall of the Berlin Wall in 1989 and after the breakup of the Soviet Union, the activity of Jehovahs Witnesses was legally recognized by many post-Soviet republics. Since that time, however, this is the first Soviet republic to ban the activity of Jehovahs Witnesses.


          Recently Tajikistan also gave Iran its support in the membership bid to join the SCO, after a meeting with Tajik President and Iranian foreign minister.


          


          Administrative divisions


          Tajikistan consists of 4 administrative divisions. These are the provinces ( viloyat) of Sughd and Khatlon, the autonomous province of Gorno-Badakhshan (abbreviated as GBAO), and the Region of Republican Subordination (RRP  Raiony Respublikanskogo Podchineniya in Russian; formerly known as Karotegin Province). Each region is divided into several districts ( Tajik: Ноҳия, nohiya or raion), which in turn are subdivided into jamoats (village-level self-governing units). As of 2006, there were 58 districts and 367 jamoats in Tajikistan.


          
            
              	Division

              	ISO 3166-2

              	Capital

              	Area (km)

              	Pop (2006)
            


            
              	Sughd

              	TJ-SU

              	Khujand

              	25,400

              	2,060,900
            


            
              	Region of Republican Subordination

              	TJ-RR

              	Dushanbe

              	28,600

              	1,531,300
            


            
              	Khatlon

              	TJ-KT

              	Qurghonteppa　

              	24,800

              	2,463,300
            


            
              	Gorno-Badakhshan

              	TJ-BG

              	Khorugh

              	64,200

              	218,400
            

          


          Source: Population and area from State Statistical Committee of Tajikistan


          


          Geography
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          Tajikistan is landlocked, and is the smallest nation in Central Asia by area. It is covered by mountains of the Pamir range, and more than fifty percent of the country is over 3,000 meters (approx. 10,000ft) above sea level. The only major areas of lower land are in the north which is part of the Fergana Valley, and in the southern Kafirnigan and Vakhsh valleys which form the Amu Darya and have much higher rainfall. Dushanbe is located on the southern slopes above the Kafirnigan valley.


          The Amu Darya and Panj rivers mark the border with Afghanistan, and Tajikistan's mountains are the major source of runoff for the Aral Sea


          About 1% of the country's area is covered by lakes:


          
            	Kuli-Kalon ( Fann Mountains)


            	Iskanderkul ( Gissar Range)


            	Nurek Reservoir ( Khatlon Province)


            	Kara-Kul ( Tajik: Qarokul; located in eastern Pamir)


            	Sarez ( Pamir)


            	Shorkul ( Pamir)


            	Yashilkul ( Pamir)


            	Zorkul ( Pamir)

          


          
            
              	Mountain

              	Height

              	Location
            


            
              	Ismoil Somoni Peak (highest)

              	7,495m

              	24,590ft

              	North-western edge of Gorno-Badakhshan ( GBAO), south of the Kyrgyz border
            


            
              	Ibn Sina Peak ( Lenin Peak)

              	7,174m

              	23,537ft

              	Northern border in the Trans-Alay Range, north-east of Ismoil Somoni Peak
            


            
              	Peak Korzhenevskaya

              	7,105m

              	23,310ft

              	North of Ismoil Somoni Peak, on the south bank of Muksu River
            


            
              	Independence Peak ( Revolution Peak)

              	6,974m

              	22,881ft

              	Central Gorno-Badakhshan, south-east of Ismoil Somoni Peak
            


            
              	Akademiya Nauk Range

              	6,785m

              	22,260ft

              	North-western Gorno-Badakhshan, stretches in the north-south direction
            


            
              	Karl Marx Peak

              	6,726m

              	22,067ft

              	 GBAO, near the border to Afghanistan in the northern ridge of the Karakoram Range
            


            
              	Mayakovskiy Peak

              	6,096m

              	20,000ft

              	Extreme south-west of GBAO, near the border to Afghanistan.
            


            
              	Concord Peak

              	5,469m

              	17,943ft

              	Southern border in the northern ridge of the Karakoram Range
            


            
              	Kyzylart Pass

              	4,280m

              	14,042ft

              	Northern border in the Trans-Alay Range
            

          


          


          Economy


          Tajikistan was the poorest country in Central Asia as well in the former Soviet Union following a civil war after it became independent in 1991. With foreign revenue precariously dependent upon exports of cotton and aluminium, the economy is highly vulnerable to external shocks. In FY 2000, international assistance remained an essential source of support for rehabilitation programs that reintegrated former civil war combatants into the civilian economy, thus helping keep the peace. International assistance also was necessary to address the second year of severe drought that resulted in a continued shortfall of food production. On August 21, 2001, the Red Cross announced that a famine was striking Tajikistan, and called for international aid for Tajikistan and Uzbekistan. Tajikistan's economy grew substantially after the war. The GDP of Tajikistan expanded at an average rate of 9.6% over the period of 20002004 according to the World Bank data. This improved Tajikistan's position among other Central Asian countries (namely Turkmenistan and Uzbekistan), which seem to have degraded economically ever since. Tajikistan is an active member of the Economic Cooperation Organization (ECO).
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          The recently completed Anzab tunnel which connects the previously hard to access Northern part of the country to the capital Dushanbe has been labeled as part of the new Silk Road. It is part of a road under construction that will connect Tajikistan to Iran and the Persian Gulf through Afghanistan.


          A new bridge between Afghanistan and Tajikistan has been built which will help the country have access to trade lines with South Asia. The bridge was built by the United States.


          The primary sources of income in Tajikistan are aluminium production, cotton growing and remittances from migrant workers.


          Aluminium industry is represented by the state-owned Talco - the biggest aluminium plant in Central Asia and one of the biggest in the world.


          Tajikistan has great hydropower potential, and has focused on attracting investment for projects for internal use and electricity exports. Tajikistan is home to the hydroelectric power station Nurek with the highest dam in the world. The latest development is the Russia's RAO UES energy giant working on Sangtuda-1 hydroelectric power station (670MW capacity) commenced operations on 18 January 2008. Other projects at the development stage include Sangduta-2 by Iran, Zerafshan by Chinese SinoHydro and Rogun power plant with a projected dam height of 335metres (1,099ft) to be built by Russia's UES. Other energy resources include sizable coal deposits and smaller reserves of natural gas and petroleum.
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          Foreign remittance flows from Tajik migrant workers abroad, mainly in Russia, has become by far the main source of income for millions of Tajikistan's people and represents additional 36.2% of country's GDP directly reaching the poverty-stricken population. Migration from Tajikistan and the consequent remittances have been unprecedented in their magnitude and economic impact. Tajikistan has achieved transition from a planned to a market economy without substantial and protracted recourse to aid (of which it by now receives only negligible amounts), and by purely market-based means, simply by exporting its main commodity of comparative advantage  cheap labor. The World Bank Tajikistan Policy Note 2006 concludes that remittances have played an important role as one of the drivers of Tajikistan's robust economic growth during the past several years, have increased incomes, and as a result helped significantly reduce poverty. Drug trafficking is the major illegal source of income in Tajikistan as it is an important transit country for Afghan narcotics bound for Russian and, to a lesser extent, Western European markets; some opium poppy is also raised locally for the domestic market. However with the increasing assistance from international organizations, such as UNODC, and cooperation with the US, Russian, EU and Afghan authorities a level of progress on fight against illegal drug-trafficking is being achieved. Tajikistan holds the third place in the world for heroin and raw opium confiscations (1216.3 kg of heroin and 267.8 kg of raw opium in the first half of 2006). Drug money corrupts the country's government; according to some experts the well-known personalities that fought on both sides of the civil war and have held the positions in the government after the armistice was signed are now involved in the drug trade. UNODC is working with Tajikistan to strengthen border crossings, provide training, and set up joint interdiction teams. It also helped to establish Tajikistani Drug Control Agency.


          


          Demographics
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          Tajikistan has a population of 7,320,716 (July 2006 est.). Tajiks who speak the Tajik language (a variety of Persian) are the main ethnic group, although there is a sizable minority of Uzbeks and a small population of Russians, whose numbers are declining due to emigration. Pamiris of Badakhshan are considered to belong to larger group of Tajiks. Likewise, the official language of Tajikistan is the Tajik language, while Russian is largely spoken in business and for government purposes. Despite its poverty, Tajikistan has a high rate of literacy with an estimated 98% of the population having the ability to read and write. Most of the population follows Sunni Islam, although a sizable number of Shi'a are present as well. Bukharian Jews had lived in Tajikistan since the 2nd century BC, but today almost none are left. There is also a small population of Yaghnobi people who have lived in the mountainous district of Sughd Viloyat for many centuries.


          The Tajik Ministry of Labor and Social Welfare reported that 104,272 disabled people are registered in Tajikistan (2000). This group of people suffers most from poverty in Tajikistan. The Tajik government and the World Bank considered activities to support this part of the population described in the World Bank's Poverty Reduction Strategy Paper.


          


          Culture
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          Historically, Tajiks and Persians come from very similar stock, speaking variants of the same language and are related as part of the larger group of Iranian peoples. The Tajik language is the mother tongue of around two-thirds of the citizens of Tajikistan. Ancient towns such as Bukhara, Samarkand, Herat, Balkh and Khiva are no longer part of the country. The main urban centers in today's Tajikistan include Dushanbe (the capital), Khujand, Kulob, Panjakent and Istaravshan.


          The Pamiri people of Gorno-Badakhshan Autonomous Province in the southeast, bordering Afghanistan and China, though considered part of the Tajik ethnicity, nevertheless are distinct linguistically and culturally from most Tajiks. In contrast to the mostly Sunni Muslim residents of the rest of Tajikistan, the Pamiris overwhelmingly follow the Ismaili sect of Islam, and speak a number of Eastern Iranian languages, including Shughni, Rushani, Khufi and Wakhi. Isolated in the highest parts of the Pamir Mountains, they have preserved many ancient cultural traditions and folk arts that have been largely lost elsewhere in the country.


          The Yaghnobi people live in mountainous areas of northern Tajikistan. The estimated number of Yaghnobis is now about 25,000. Forced migrations in the 20th century decimated their numbers. They speak the Yaghnobi language, which is the only direct modern descendant of the ancient Sogdian language.


          


          Transport
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          The Taj Mahal (pronounced /tɑʒ mə'hɑl/) ( Persian: تاج محل), is a mausoleum located in Agra, India, that was built under Mughal Emperor Shah Jahan in memory of his favorite wife, Mumtaz Mahal.


          The Taj Mahal (also "the Taj") is considered the finest example of Mughal architecture, a style that combines elements from Persian, Turkish, Indian, and Islamic architectural styles. In 1983, the Taj Mahal became a UNESCO World Heritage Site and was cited as "the jewel of Muslim art in India and one of the universally admired masterpieces of the world's heritage."


          While the white domed marble and tile mausoleum is most familiar, Taj Mahal is an integrated symmetric complex of structures that was completed around 1648. Ustad Ahmad Lahauri is generally considered to be the principal designer of the Taj Mahal.


          


          Architecture


          


          The tomb


          The focus of the Taj Mahal is the white marble tomb, which stands on a square plinth consisting of a symmetrical building with an iwan, an arch-shaped doorway, topped by a large dome. Like most Mughal tombs, basic elements are Persian in origin.
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          The base structure is a large, multi-chambered structure. The base is essentially a cube with chamfered edges and is roughly 55 meters on each side (see floor plan, right). On the long sides, a massive pishtaq, or vaulted archway, frames the iwan with a similar arch-shaped balcony.


          On either side of the main arch, additional pishtaqs are stacked above and below. This motif of stacked pishtaqs is replicated on chamfered corner areas as well. The design is completely symmetrical on all sides of the building. Four minarets, one at each corner of the plinth, facing the chamfered corners, frame the tomb. The main chamber houses the false sarcophagi of Mumtaz Mahal and Shah Jahan; their actual graves are at a lower level.


          The marble dome that surmounts the tomb is its most spectacular feature. Its height is about the same size as the base of the building, about 35 meters, and is accentuated as it sits on a cylindrical "drum" of about 7 metres high. Because of its shape, the dome is often called an onion dome (also called an amrud or guava dome). The top is decorated with a lotus design, which serves to accentuate its height as well. The shape of the dome is emphasised by four smaller domed chattris (kiosks) placed at its corners. The chattri domes replicate the onion shape of the main dome. Their columned bases open through the roof of the tomb and provide light to the interior. Tall decorative spires (guldastas) extend from edges of base walls, and provide visual emphasis to the height of the dome. The lotus motif is repeated on both the chattris and guldastas. The dome and chattris are topped by a gilded finial, which mixes traditional Persian and Hindu decorative elements.


          The main dome is crowned by a gilded spire or finial. The finial, made of gold until the early 1800s, is now made of bronze. The finial provides a clear example of integration of traditional Persian and Hindu decorative elements. The finial is topped by a moon, a typical Islamic motif, whose horns point heavenward. Because of its placement on the main spire, the horns of moon and finial point combine to create a trident shape, reminiscent of traditional Hindu symbols of Shiva.


          At the corners of the plinth stand minarets, the four large towers each more than 40 meters tall. The minarets display the Taj Mahal's penchant for symmetry. These towers are designed as working minarets, a traditional element of mosques as a place for a muezzin to call the Islamic faithful to prayer. Each minaret is effectively divided into three equal parts by two working balconies that ring the tower. At the top of the tower is a final balcony surmounted by a chattri that mirrors the design of those on the tomb. The minaret chattris share the same finishing touches, a lotus design topped by a gilded finial. Each of the minarets were constructed slightly outside of the plinth, so that in the event of collapse, a typical occurrence with many such tall constructions of the period, the material from the towers would tend to fall away from the tomb.


          


          Exterior decoration
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          The exterior decorations of the Taj Mahal are among the finest to be found in Mughal architecture. As the surface area changes, a large pishtaq has more area than a smaller one, and the decorations are refined proportionally. The decorative elements were created by applying paint or stucco, or by stone inlays or carvings. In line with the Islamic prohibition against the use of anthropomorphic forms, the decorative elements can be grouped into either calligraphy, abstract forms or vegetative motifs.


          The calligraphy found in Taj Mahal are of florid thuluth script, created by Persian calligrapher Amanat Khan, who signed several of the panels. The calligraphy is made by jasper inlaid in white marble panels, and the work found on the marble cenotaphs in the tomb is extremely detailed and delicate. Higher panels are written slightly larger to reduce the skewing effect when viewing from below. Throughout the complex, passages from the Qur'an are used as decorative elements. Recent scholarship suggests that Amanat Khan chose the passages as well. The texts refer to themes of judgment and include:


          
            Surah 91 - The Sun

            Surah 112 - The Purity of Faith

            Surah 89 - Daybreak

            Surah 93 - Morning Light

            Surah 95 - The Fig

            Surah 94 - The Solace

            Surah 36 - Ya Sin

            Surah 81 - The Folding Up

            Surah 82 - The Cleaving Asunder

            Surah 84 - The Rending Asunder

            Surah 98 - The Evidence

            Surah 67 - Dominion

            Surah 48 - Victory

            Surah 77 - Those Sent Forth

            Surah 39 - The Crowds

          


          As one enters through Taj Mahal Gate, the calligraphy reads "O Soul, thou art at rest. Return to the Lord at peace with Him, and He at peace with you."


          Abstract forms are used especially in the plinth, minarets, gateway, mosque, jawab, and to a lesser extent, on the surfaces of the tomb. The domes and vaults of sandstone buildings are worked with tracery of incised painting to create elaborate geometric forms. On most joining areas, herringbone inlays define the space between adjoining elements. White inlays are used in sandstone buildings and dark or black inlays on the white marbles. Mortared areas of marble buildings have been stained or painted dark and thus creating a geometric patterns of considerable complexity. Floors and walkways use contrasting tiles or blocks in tessellation patterns.


          Vegetative motifs are found at the lower walls of the tomb. They are white marble dados that have been sculpted with realistic bas relief depictions of flowers and vines. The marble has been polished to emphasise the exquisite detailing of these carvings. The dado frames and archway spandrels have been decorated with pietra dura inlays of highly stylised, almost geometric vines, flowers and fruits. The inlay stones are yellow marble, jasper and jade, leveled and polished to the surface of the walls.


          


          Interior decoration
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          The interior chamber of the Taj Mahal steps far beyond traditional decorative elements. Here the inlay work is not pietra dura, but lapidary of precious and semiprecious gemstones. The inner chamber is an octagon with the design allowing for entry from each face, though only the south garden-facing door is used. The interior walls are about 25 metres high and topped by a "false" interior dome decorated with a sun motif. Eight pishtaq arches define the space at ground level. As with the exterior, each lower pishtaq is crowned by a second pishtaq about midway up the wall. The four central upper arches form balconies or viewing areas and each balcony's exterior window has an intricate screen or jali cut from marble. In addition to the light from the balcony screens, light enters through roof openings covered by chattris at the corners. Each chamber wall has been highly decorated with dado bas relief, intricate lapidary inlay and refined calligraphy panels, reflecting in miniature detail the design elements seen throughout the exterior of the complex. The octagonal marble screen or jali which borders the cenotaphs is made from eight marble panels. Each panel has been carved through with intricate pierce work. The remaining surfaces have been inlaid with semiprecious stones in extremely delicate detail, forming twining vines, fruits and flowers.


          Muslim tradition forbids elaborate decoration of graves and hence Mumtaz and Shah Jahan are laid in a relatively plain crypt beneath the inner chamber with their faces turned right and towards Mecca. Mumtaz Mahal's cenotaph is placed at the precise centre of the inner chamber with a rectangular marble base of 1.5 meters by 2.5 meters. Both the base and casket are elaborately inlaid with precious and semiprecious gems. Calligraphic inscriptions on the casket identify and praise Mumtaz. On the lid of the casket is a raised rectangular lozenge meant to suggest a writing tablet. Shah Jahan's cenotaph is beside Mumtaz's to the western side. It is the only visible asymmetric element in the entire complex. His cenotaph is bigger than his wife's, but reflects the same elements: a larger casket on slightly taller base, again decorated with astonishing precision with lapidary and calligraphy that identifies Shah Jahan. On the lid of this casket is a traditional sculpture of a small pen box. The pen box and writing tablet were traditional Mughal funerary icons decorating men's and women's caskets respectively. Ninety Nine Names of God are to be found as calligraphic inscriptions on the sides of the actual tomb of Mumtaz Mahal, in the crypt including "O Noble, O Magnificent, O Majestic, O Unique, O Eternal, O Glorious... ". The tomb of Shah Jahan bears a calligraphic inscription that reads; "He traveled from this world to the banquet-hall of Eternity on the night of the twenty-sixth of the month of Rajab, in the year 1076 Hijri."


          


          The garden
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          The complex is set around a large 300-meter square charbagh, a Mughal garden. The garden uses raised pathways that divide each of the four quarters of the garden into 16 sunken parterres or flowerbeds. A raised marble water tank at the centre of the garden, halfway between the tomb and gateway, with a reflecting pool on North-South axis reflects the image of the Taj Mahal. Elsewhere, the garden is laid out with avenues of trees and fountains. The raised marble water tank is called al Hawd al-Kawthar, in reference to "Tank of Abundance" promised to Muhammad. The charbagh garden, a design inspired by Persian gardens, was introduced to India by the first Mughal emperor Babur. It symbolizes four flowing rivers of Paradise and reflects the gardens of Paradise derived from the Persian paridaeza, meaning 'walled garden'. In mystic Islamic texts of Mughal period, paradise is described as an ideal garden of abundance with four rivers flowing from a central spring or mountain, separating the garden into north, west, south and east.
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          Most Mughal charbaghs are rectangular with a tomb or pavilion in the centre. The Taj Mahal garden is unusual in that the main element, the tomb, instead is located at the end of the garden. With the discovery of Mahtab Bagh or "Moonlight Garden" on the other side of the Yamuna, Archaeological Survey of India interprets that the Yamuna itself was incorporated into the garden's design and was meant to be seen as one of the rivers of Paradise. The similarity in layout of the garden and its architectural features such as fountains, brick and marble walkways, and geometric brick-lined flowerbeds with Shalimar's suggest that the garden may have been designed by the same engineer, Ali Mardan. Early accounts of the garden describe its profusion of vegetation, including roses, daffodils, and fruit trees in abundance. As the Mughal Empire declined, the tending of the garden declined as well. When the British took over the management of Taj Mahal, they changed the landscaping to resemble that of lawns of London. 


          Outlying buildings
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          The Taj Mahal complex is bounded by crenellated red sandstone walls on three sides with river-facing side open. Outside these walls are several additional mausoleums, including those of Shah Jahan's other wives, and a larger tomb for Mumtaz's favorite servant. These structures, composed primarily of red sandstone, are typical of the smaller Mughal tombs of the era. The garden-facing inner sides of the wall are fronted by columned arcades, a feature typical of Hindu temples later incorporated into Mughal mosques. The wall is interspersed with domed kiosks (chattris), and small buildings that may have been viewing areas or watch towers like the Music House, which is now used as a museum.


          The main gateway (darwaza) is a monumental structure built primarily of marble and is reminiscent of Mughal architecture of earlier emperors. Its archways mirror the shape of tomb's archways, and its pishtaq arches incorporate calligraphy that decorates the tomb. It utilizes bas-relief and pietra dura (inlaid) decorations with floral motifs. The vaulted ceilings and walls have elaborate geometric designs, like those found in the other sandstone buildings of the complex.
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          At the far end of the complex, there are two grand red sandstone buildings that are open to the sides of the tomb. Their backs parallel western and eastern walls, and these two buildings are precise mirror images of each other. The western building is a mosque and its opposite is the jawab (answer) whose primary purpose was architectural balance and may have been used as a guesthouse. The distinctions between these two buildings include the lack of mihrab, a niche in a mosque's wall facing Mecca, in the jawab and that the floors of jawab have a geometric design, while the mosque floor was laid with outlines of 569 prayer rugs in black marble. The mosque's basic design is similar to others built by Shah Jahan, particularly to his Masjid-Jahan Numa, or Jama Masjid of Delhi, a long hall surmounted by three domes. The Mughal mosques of this period divide the sanctuary hall into three areas with a main sanctuary and slightly smaller sanctuaries on either side. At the Taj Mahal, each sanctuary opens onto an enormous vaulting dome. These outlying buildings were completed in 1643.


          


          Construction
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          The Taj Mahal was built on a parcel of land to the south of the walled city of Agra. Shah Jahan presented Maharajah Jai Singh with a large palace in the centre of Agra in exchange for the land. An area of roughly three acres was excavated, filled with dirt to reduce seepage and leveled at 50 meters above riverbank. In the tomb area, wells were dug and filled with stone and rubble as the footings of the tomb. Instead of lashed bamboo, workmen constructed a colossal brick scaffold that mirrored the tomb. The scaffold was so enormous that foremen estimated it would take years to dismantle. According to the legend, Shah Jahan decreed that anyone could keep the bricks taken from the scaffold, and thus it was dismantled by peasants overnight. A fifteen kilometer tamped-earth ramp was built to transport marble and materials to the construction site. Teams of twenty or thirty oxen were strained to pull blocks on specially constructed wagons. An elaborate post-and-beam pulley system was used to raise the blocks into desired position. Water was drawn from the river by a series of purs, an animal-powered rope and bucket mechanism, into a large storage tank and raised to large distribution tank. It was passed into three subsidiary tanks, from which it was piped to the complex.


          The plinth and tomb took roughly 12 years to complete. The remaining parts of the complex took an additional 10 years and were completed in order of minarets, mosque and jawab and gateway. Since the complex was built in stages, discrepancies exist in completion dates due to differing opinions on "completion". For example, the mausoleum itself was essentially complete by 1643, but work continued on the rest of the complex. Estimates of the cost of the construction of Taj Mahal vary due to difficulties in estimating construction costs across time. The total cost of construction has been estimated to be about 32 million Rupees at that time which now runs into trillions of Dollars if converted to present currency rates.


          The Taj Mahal was constructed using materials from all over India and Asia. Over 1,000 elephants were used to transport building materials during the construction. The translucent white marble was brought from Rajasthan, the jasper from Punjab, jade and crystal from China. The turquoise was from Tibet and the Lapis lazuli from Afghanistan, while the sapphire came from Sri Lanka and the carnelian from Arabia. In all, twenty eight types of precious and semi-precious stones were inlaid into the white marble.
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          A labour force of twenty thousand workers was recruited across northern India. Sculptors from Bukhara, calligraphers from Syria and Persia, inlayer from southern India, stonecutters from Baluchistan, a specialist in building turrets, another who carved only marble flowers were part of the thirty-seven men who formed the creative unit. Some of the builders involved in construction of Taj Mahal are:


          
            	The main dome was designed by Ismail Afandi (a.ka. Ismail Khan), of the Ottoman Empire and was considered as a premier designer of hemispheres and domes.


            	Ustad Isa of Persia (Iran) and Isa Muhammad Effendi of Persia (Iran), trained by Koca Mimar Sinan Agha of Ottoman Empire, are frequently credited with a key role in the architectural design, but there is little evidence to support this claim.


            	'Puru' from Benarus, Persia (Iran) has been mentioned as a supervising architect.


            	Qazim Khan, a native of Lahore, cast the solid gold finial.


            	Chiranjilal, a lapidary from Delhi, was chosen as the chief sculptor and mosaicist.


            	Amanat Khan from Shiraz, Iran was the chief calligrapher. His name has been inscribed at the end of the inscription on the Taj Mahal gateway.


            	Muhammad Hanif was a supervisor of masons and Mir Abdul Karim and Mukkarimat Khan of Shiraz, Iran (Persia) handled finances and management of daily production.

          


          


          History
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          Soon after the Taj Mahal's completion, Shah Jahan was deposed by his son Aurangzeb and put under house arrest at nearby Agra Fort. Upon Shah Jahan's death, Aurangzeb buried him in the Taj Mahal next to his wife.
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          By the late 19th century, parts of the Taj Mahal had fallen badly into disrepair. During the time of the Indian rebellion of 1857, the Taj Mahal was defaced by British soldiers and government officials, who chiseled out precious stones and lapis lazuli from its walls. At the end of 19th century British viceroy Lord Curzon ordered a massive restoration project, which was completed in 1908. He also commissioned the large lamp in the interior chamber, modeled after one in a Cairo mosque. During this time the garden was remodeled with British-looking lawns that are visible today.


          In 1942, the government erected a scaffolding in anticipation of an air attack by German Luftwaffe and later by Japanese Air Force. During the India-Pakistan wars of 1965 and 1971, scaffoldings were again erected to mislead bomber pilots. Its recent threats have come from environmental pollution on the banks of Yamuna River including acid rain due to the Mathura oil refinery, which was opposed by Supreme Court of India directives. In 1983, the Taj Mahal was designated a UNESCO World Heritage Site.


          


          Tourism
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          The Taj Mahal attracts from 2 to 4 million visitors annually, with more than 200,000 from overseas. Most tourists visit in the cooler months of October, November and February. Polluting traffic is not allowed near the complex and tourists must either walk from carparks or catch an electric bus. The Khawasspuras (northern courtyards) are currently being restored for use as a new visitor centre. The small town to the south of the Taj, known as Taj Ganji or Mumtazabad, originally was constructed with caravanserais, bazaars and markets to serve the needs of visitors and workmen. Lists of recommended travel destinations often feature the Taj Mahal, which also appears in several listings of seven wonders of the modern world, including the recently announced New Seven Wonders of the World, a recent poll with 100 million votes


          For security reasons only five items - water in transparent bottles, small video cameras, still cameras, mobile phones and small ladies' purses - are allowed inside the Taj Mahal.


          


          Myths


          Ever since its construction, the building has been the source of an admiration transcending culture and geography, and so personal and emotional responses to the building have consistently eclipsed scholastic appraisals of the monument.
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          A longstanding myth holds that Shah Jahan planned a mausoleum to be built in black marble across the Yamuna river. The idea originates from fanciful writings of Jean-Baptiste Tavernier, a European traveller who visited Agra in 1665. It was suggested that Shah Jahan was overthrown by his son Aurangzeb before it could be built. Ruins of blackened marble across the river in Moonlight Garden, Mahtab Bagh, seemed to support this legend. However, excavations carried out in the 1990s found that they were discolored white stones that had turned black. A more credible theory for the origins of the black mausoleum was demonstrated in 2006 by archeologists who resconstructed part of the pool in the Moonlight Garden. A dark reflection of the white mausoleum could clearly be seen, befitting Shah Jahan's obsession with symmetry and the positioning of the pool itself.


          No evidence exists for claims that describe, often in horrific detail, the deaths, dismemberments and mutilations which Shah Jahan supposedly inflicted on various architects and craftsmen associated with the tomb. Some stories claim that those involved in construction signed contracts committing themselves to have no part in any similar design. Similar claims are made for many famous buildings. No evidence exists for claims that Lord William Bentinck, governor of India in the 1830s, supposedly planned to demolish the Taj Mahal and auction off the marble. Bentinck's biographer John Rosselli says that the story arose from Bentinck's fund-raising sale of discarded marble from Agra Fort.


          In 2000, India's Supreme Court dismissed P.N. Oak's petition to declare that a Hindu king built the Taj Mahal. Oak claimed that origins of the Taj, together with other historic structures in the country currently ascribed to Muslim sultans pre-date Muslim occupation of India and thus, have a Hindu origin. A more poetic story relates that once a year, during the rainy season, a single drop of water falls on the cenotaph, as inspired by Rabindranath Tagore's description of the tomb as "one tear-drop...upon the cheek of time". Another myth suggests that beating the silhouette of the finial will cause water to come forth. To this day, officials find broken bangles surrounding the silhouette.
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                  A block of talc
                

              
            


            
              	General
            


            
              	Category

              	Mineral
            


            
              	Chemical formula

              	Mg3Si4O10(OH)2
            


            
              	Identification
            


            
              	Colour

              	white to gray or green
            


            
              	Crystal habit

              	foliated to fibrous masses
            


            
              	Crystal system

              	Monoclinic
            


            
              	Cleavage

              	perfect basal cleavage
            


            
              	Mohs Scale hardness

              	1
            


            
              	Luster

              	waxlike or pearly
            


            
              	Streak

              	White
            


            
              	Specific gravity

              	2.5-2.8
            

          


          Talc (derived from the Persian via Arabic talq) is a mineral composed of hydrated magnesium silicate with the chemical formula H2Mg3( SiO3)4 or Mg3Si4O10(OH)2. It occurs as foliated to fibrous masses, its monoclinic crystals being so rare as to be almost unknown. It has a perfect basal cleavage, and the folia are non- elastic, although slightly flexible. It is sectile and very soft, with a hardness of 1 (Talc is the softest of the Mohs' scale of mineral hardness). It has a specific gravity of 2.52.8, a clear or dusty luster, and is translucent to opaque. Its colour ranges from white to gray or green and it has a distinctly greasy feel. Its streak is white.


          


          Formation


          Talc is a metamorphic mineral resulting from the metamorphism of magnesian minerals such as pyroxene, amphibole, olivine and other similar minerals in the presence of carbon dioxide and water. This is known as talc carbonation or steatization and produces a suite of rocks known as talc carbonates.


          Talc is primarily formed via hydration and carbonation of serpentine, via the following reaction;


          Serpentine + Carbon Dioxide  Talc + Magnesite + Water


          
            	[image: 2Mg_3Si_2O_5(OH)_4 + 3CO_2 \rarr Mg_3Si_4O_{10}(OH)_2 + 3MgCO_3 + 3H_2O]

          


          Talc can also be formed via a reaction between dolomite and silica, which is typical of skarnification of dolomites via silica-flooding in contact metamorphic aureoles;


          Dolomite + Silica + Water  Talc + Calcite + Carbon Dioxide


          
            	[image: 3CaMg(CO_3)_2 + 4SiO_2 + H_2O \rarr Mg_3Si_4O_{10}(OH)_2 + 3CaCO_3 + 3CO_2]

          


          Talc can also be formed from magnesian chlorite and quartz in blueschist and eclogite metamorphism via the following reaction:


          Chlorite + Quartz  Kyanite + Talc + H2O


          In this reaction, the ratio of talc and kyanite is dependent on aluminium content with more aluminous rocks favoring production of kyanite. This is typically associated with high-pressure, low-temperature minerals such as phengite, garnet, glaucophane within the lower blueschist facies. Such rocks are typically white, friable, and fibrous, and are known as whiteschist.


          


          Occurrence


          Talc is a very common metamorphic mineral in metamorphic belts which contain ultramafic rocks, such as soapstone (a high-talc rock), and within whiteschist and blueschist metamorphic terranes. Prime examples of whiteschists include the Franciscan Metamorphic Belt of the western United States, the western European Alps especially in Italy, certain areas of the Musgrave Block, and some collisional orogens such as the Himalayas.


          Talc carbonated ultramafics are typical of many areas of the Archaean cratons, notably the komatiite belts of the Yilgarn Craton in Western Australia. Talc-carbonate ultramafics are also known from the Lachlan Fold Belt, eastern Australia, from Brazil, the Guyana Shield, and from the ophiolite belts of Turkey, Oman and the Middle East.


          Notable economic talc occurrences include the Mount Seabrook talc mine, Western Australia, formed upon a polydeformed, layered ultramafic intrusion.


          


          Uses
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          A coarse grayish-green high-talc rock is soapstone or steatite and has been used for stoves, sinks, electrical switchboards, etc. Talc finds use as a cosmetic (talcum powder), as a lubricant, and as a filler in paper manufacture. Talc is used in baby powder, an astringent powder used for preventing rashes on the area covered by a diaper (see diaper rash). Most tailor's chalk is talc, as is the chalk often used for welding or metalworking.


          Talc is also used as food additive or in pharmaceutical products. In medicine talc is used as a pleurodesis agent to prevent recurrent pneumothorax. In the European Community the additive number is E553b.


          


          Safety


          Several studies have established preliminary links between talc and pulmonary issues, lung cancer, skin cancer and ovarian cancer. This is a major concern considering talc's widespread commercial and household use. However, no conclusive study has yet been made to determine either the toxicity and/or carcinogenic nature of talc and the long history of safe use suggests that these concerns are unfounded. The U.S. Food and Drug Administration (FDA) considers non-asbestiform talc, that is talc which does not contain potentially carcinogenic asbestiform amphibole fibers, to be Generally recognized as safe (GRAS) for use in cosmetics. In 1993, a US National Toxicology Program report found that cosmetic grade talc caused tumours in animals, even though it contained no asbestos-like fibres. Scientists have been aware of the toxicity of talc since the late 1960s, and in 1971 researchers found particles of talc embedded in 75 percent of the ovarian tumors studied.
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              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Plantae

                  


                  
                    	Division:

                    	Magnoliophyta

                  


                  
                    	Class:

                    	Magnoliopsida

                  


                  
                    	Order:

                    	Fabales

                  


                  
                    	Family:

                    	Fabaceae

                  


                  
                    	Subfamily:

                    	Caesalpinioideae

                  


                  
                    	Tribe:

                    	Detarieae

                  


                  
                    	Genus:

                    	Tamarindus

                  


                  
                    	Species:

                    	T. indica

                  

                

              
            


            
              	Binomial name
            


            
              	Tamarindus indica

              L.
            

          


          The Tamarind (Tamarindus indica) (from the Arabic: تمر هندي tamar hindi = Indian date) is in the family Fabaceae. The genus Tamarindus is monotypic (having only a single species). It is a tropical tree, native to tropical Africa, including Sudan and parts of the Madagascar dry deciduous forests. It was introduced into India so long ago that it has often been reported as indigenous there, and it was apparently from India that it reached the Persians and the Arabs who called it "tamar hindi" (Indian date, from the date-like appearance of the dried pulp), giving rise to both its common and generic names. Unfortunately, the specific name, "indica", also perpetuates the illusion of Indian origin. The fruit was well known to the ancient Egyptians and to the Greeks in the 4th Century B.C.E.


          The tree has long been naturalized in the East Indies and the islands of the Pacific. One of the first tamarind trees in Hawaii was planted in 1797. The tamarind was certainly introduced into tropical America, mainly Mexico, as well as Bermuda, the Bahamas, and the West Indies much earlier. In all tropical and near-tropical areas, including South Florida, it is grown as a shade and fruit tree, along roadsides and in dooryards and parks. There are large commercial plantings in Mexico, Belize and some other Central American countries and in northern Brazil. In India there are extensive tamarind orchards producing 275,500 tons (250,000 MT) annually. The pulp is marketed in northern Malaya and to some extent wherever the tree is found even if there are no plantations.
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          The tree can grow up to 20 m in height, and stays evergreen in regions without a dry season. Tamarind timber consists of hard, dark red heartwood and softer, yellowish sapwood. The leaves consist of 1040 leaflets. The flowers are produced in racemes. The fruit is a brown pod-like legume, which contains a soft acidic pulp and many hard-coated seeds. The seeds can be scarified to enhance germination.


          Alternative names include Indian date, translation of Arabic تمر هندي tamr hindī. In Malaysia it is called asam in Malay and swee boey in Hokkien ( Min Nan). In Indonesia it is called asem (or asam) Jawa (means Javanese asam) in Indonesian. In the Philippines it is called sampaloc in Tagalog and sambag in Cebuano. In Oriya it is called tentuli. In Hindi it is called imli. in Gujarati it is called Amli , In Marathi it is called chinch. In Bangla, the term is tẽtul. In Sinhala the name is siyambala, in Telugu it is called chintachettu (tree) and chintapandu (fruit extract) and in Tamil and Malayalam it is puli (புளி). In Kannada it is called hunase. In Malagasy it is called voamadilo. The Vietnamese term is me. In Puerto Rico it is called "tamarindo". The tamarind is the provincial tree of the Phetchabun province of Thailand (in Thailand it is called ma-kham). In Taiwan it is called loan-tz.


          Tamarind (Tamarindus indica) should not be confused with the Manila tamarind ( Pithecellobium dulce), which is an entirely different plant, though also in Fabaceae.


          
            [image: Tamarindus leaves and pod]

            
              Tamarindus leaves and pod
            

          


          


          Uses


          The fruit pulp is edible and popular. It is used as a spice in both Asian and Latin American cuisines, and is also an important ingredient in Pulusu (Tamarind based sauce from Andhra Pradesh, India) Worcestershire sauce, HP sauce and the Jamaican-produced Pickapeppa sauce . The hard green pulp of a young fruit is very tart and acidic and is most often used as a component of savory dishes. The ripened fruit is sweeter, yet still distinctively sour, and can be used in desserts and sweetened drinks, or as a snack. In Thailand, there is a carefully cultivated sweet variety with little to no tartness grown specifically to be eaten as a fresh fruit.


          The leaves are also distinctly tart in flavor, and are used in many soups in the North Eastern part of Thailand.


          
            [image: Tamarind tree, India]

            
              Tamarind tree, India
            

          


          In temples, especially in Asian countries, the pulp is used to clean brass shrine furniture, removing dulling and the greenish patina that forms.


          The wood is a bold red colour. Due to its density and durability, tamarind heartwood can be used in making furniture and wood flooring. A tamarind switch is sometimes used as an implement for corporal punishment.


          Tamarind trees are very common in South India, particularly in Tamil Nadu and Andhra Pradesh. They are used as ornamental trees and to provide shade on the country roads and highways. Tamarind is extensively used in the cuisine of both these states.


          Tamarind is a staple in Andhra Pradesh and Tamil Nadu diet, where it is used to prepare Rasam, Sambhar, Puliyogare, and various types of chutneys.


          The pulp, leaves, and bark also have medical applications. For example, in the Philippines, the leaves have been traditionally used in herbal tea for reducing malaria fever. Due to its medicinal value, tamarind is used as an Ayurvedic Medicine for gastric and/or digestion problems.


          In Egypt, there is an acidic chilled drink made from tamarind which is popular in summertime. It is called "tamr hindi".


          In Madagascar, the tree is known as the kily tree. Its fruits and leaves are a well-known favorite of ring-tailed lemurs, providing as much as 50% of their food resources during the year if available.


          In Guadeloupe, the tree is known as Tamarinier. Jam and syrup is made with the fruit.


          Tamarind is available in specialty food stores worldwide in pod form or as a paste or concentrate. In Mexico it is sold in various snack forms, where it is dried and salted, or candied (see for example pulparindo or chamoy snacks). Mexicans commonly drink it as a cold agua fresca beverage or have it in iced fruit bars and raspados. The Mexican immigrant communities in the US have continued to fashion the drink as "agua de tamarindo", and many other kinds of treats.


          Pad Thai, a Thai dish popular with Europeans and Americans, sometimes includes tamarind for its tart taste (though lime juice and/or white vinegar are more commonly used). A tamarind-based sweet-and-sour sauce served over deep-fried fish is also a common dish in Central Thailand. In Singapore and Malaysia it is used to add a sweet-sour taste to gravy for fish in a dish called asam fish. In the Philippines it is used to add a sour taste in Sinigang soup.
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              Native Philippine Tamarind
            

          


          In the state of Andhra Pradesh in India, a tangy pickle is made from Tamarind flowers.
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              Tamarind on a place of the foundation of city Santa Clara, Cuba
            

          


          The tamarind tree is the official plant of Santa Clara, Cuba. Consequently it appears in the coat of arms of the city.


          Other uses: tamarind has recently become popular in bonsai culture, frequently used in Asian countries like Indonesia, Taiwan and the Philippines. In the last Japan Airlines World Bonsai competition, Mr. Budi Sulistyo of Indonesia won the second prize with an ancient tamarind bonsai.
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              	Tamil

              தமிழ் tamiḻ
            


            
              	Pronunciation:

              	[t̪ɐmɨɻ] (Listen)
            


            
              	Spokenin:

              	India, Sri Lanka and Singapore, where it has an official status; with significant minorities in Malaysia, Mauritius, and Runion, and emigrant communities around the world.
            


            
              	Totalspeakers:

              	68 million native, 77 million total
            


            
              	Ranking:

              	20, 16, 15(native speakers)
            


            
              	Language family:

              	Dravidian

               Southern

               Tamil-Kannada

               Tamil-Kodagu

               Tamil-Malayalam

              Tamil
            


            
              	Writing system:

              	Vatteluttu
            


            
              	Official status
            


            
              	Official language in:

              	[image: Flag of Singapore]Singapore.
            


            
              	Regulated by:

              	Various academies and the Government of Tamil Nadu
            


            
              	Language codes
            


            
              	ISO 639-1:

              	ta
            


            
              	ISO 639-2:

              	tam
            


            
              	ISO 639-3:

              	tam
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                	Tamil is written in a non-Latin script. Tamil text used in this article is transliterated into the Latin script according to the ISO 15919 standard.
              

            

          


          Tamil (தமிழ் tamiḻ; IPA: [t̪ɐmɨɻ]) is a Dravidian language spoken predominantly by Tamils in India, Sri Lanka and Singapore where it has an official status; with significant minorities in Malaysia, Mauritius, and Runion, and emigrant communities around the world. It is the official language of the Indian state of Tamil Nadu, classical language in India, and has official status in India , Sri Lanka and Singapore. With more than 77 million speakers, Tamil is one of the widely spoken languages in the world.


          Tamil has a known literary tradition of over two thousand years. The earliest epigraphic records found date to around 300 BC and the Tolkāppiyam (தொல்காப்பியம்), oldest known treatise in Tamil, has been dated variously between second century BC and tenth century AD. Tamil was declared a classical language of India by the Government of India in 2004 and was the first Indian language to have been accorded the status.


          Tamil employs agglutinative grammar, where suffixes are used to mark noun class, number, and case, verb tense and other grammatical categories. Unlike other Dravidian languages, the metalanguage of Tamil, the language used to describe the technical linguistic terms of the language and its structure, is also Tamil (rather than Sanskrit). According to a 2001 survey, there were 1,863 newspapers published in Tamil, of which 353 were dailies.


          


          History
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              Palm-Leaf manuscripts in Tamil describing Indigenous medicine
            

          


          Tamil is one of the ancient languages of the world with a 2200 year history. The origins of Tamil are not transparent, but it developed and flourished in India as an independent language with a rich literature. More than 55% of the epigraphical inscriptions, about 55,000, found by the Archaeological Survey of India in India are in Tamil language Unlike the neighbouring Karnataka and Andhra Pradesh where early inscriptions were written in Sanskrit, the early inscriptions in Tamil Nadu used Tamil exclusively. Tamil has the oldest extant literature amongst the Dravidian languages, but dating the language and the literature precisely is difficult. Literary works in India were preserved either in palm leaf manuscripts (implying repeated copying and recopying) or through oral transmission, making direct dating impossible. External chronological records and internal linguistic evidence, however, indicate that the oldest extant works were probably compiled sometime between the 2nd century BC and the 10th century AD.


          Epigraphic attestation of Tamil begins with rock inscriptions from the 2nd century BC, written in Tamil-Brahmi, an adapted form of the Brahmi script. The earliest extant literary text is the Tolkāppiyam, a work on poetics and grammar which describes the language of the classical period, dated variously between the 1st BC and 10th AD.


          Tamil scholars categorise the Tamil literature and language into the following periods:


          
            	Sangam (100 BC to 300 AD)


            	Post-Sangam period (300 to 600 CE)


            	Bhakthi period (600 to 1200 CE)


            	Mediaeval Period (1200 to 1800 CE)


            	Modern (1800 to the present)

          


          The Sangam literature contains about 50,000 lines of poetry contained in 2381 poems attributed to 473 poets including many women poets. Many of the poems of Sangam period were also set to music. During the post-Sangam period, important works like Thirukkural, and epic poems like Silappatikaram, Manimekalai, Sīvakacintāmani were composed. The Bhakthi period is known for the great outpouring of devotional songs set to pann music. Of those 9,295 Tevaram songs on Saivism and 4,000 songs on Vaishnavism are well known. The early mediaeval Period gave rise to one of the best known adaptations of the Ramayana in Tamil, known as Kamba Ramayanam and a story of 63 Nayanmars known as Periyapuranam.


          


          Origin and development


          Tamil belongs to the southern branch of the Dravidian languages. It is sometimes classified as being part of a Tamil language family, which alongside Tamil proper, also includes the languages of about 35 ethno-linguistic groups such as the Irula, and Yerukula languages (see SIL Ethnologue). This group is a subgroup of the Tamil-Malayalam languages, which falls under a subgroup of the Tamil-Kodagu languages, which in turn is a subgroup of the Tamil-Kannada languages. The closest major relative of Tamil is Malayalam which is explained by the fact that until about the ninth century, Tamil and Malayalam were dialects of one language, called "Tamil" by the speakers of both. Although many of the differences between Tamil and Malayalam evidence a pre-historic split between eastern and western dialects, the process of separation of the two into distinct languages was not completed until sometime in the 13th or 14th century.


          The origins and initial development of Tamil is similar to that of the other Dravidian languages and independent of Sanskrit. During later centuries, however, Tamil, along with other Dravidian languages like Telugu, Kannada, Malayalam etc., has been greatly influenced by Sanskrit in terms of vocabulary, grammar and literary styles. A number of Sanskrit loan words were also absorbed by Tamil during this period, reflecting the increased trend of Sanskritisation in the Tamil country. A number of authors of the late mediaeval period tried to resist this trend, culminating in the puristic movement of the 20th century, led by Parithimaar Kalaignar and Maraimalai Adigal, which sought to remove the accumulated influence of Sanskrit on Tamil. This movement was called taṉit tamiḻ iyakkam (meaning pure Tamil movement). As a result of this, Tamil in formal documents, public speeches and scientific discourses is largely free of Sanskrit loan words and it is estimated that the number of Sanskrit loan words in Tamil may actually have come down from about 50% to 20%.


          


          Geographic distribution
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              Distribution of Tamil speakers in South India and Sri Lanka (1961).
            

          


          Tamil is the first language of the majority in Tamil Nadu, India and North Eastern Province, Sri Lanka. The language is spoken by small groups of minorities in other parts of these two countries such as Karnataka, Kerala, Andhra Pradesh, Manipur and Maharashtra in case of India and Colombo and the hill country in case of Sri Lanka.


          There are currently sizeable Tamil-speaking populations descended from colonial-era migrants in Malaysia, Singapore, Burma, South Africa, and Mauritius. Many people in Guyana, Fiji, Suriname, and Trinidad and Tobago have Tamil origins, but only a small number speak the language there. Groups of more recent migrants from Sri Lanka and India exist in Canada (especially Toronto), USA, Australia, many Middle Eastern countries, and most of the western European countries.


          


          Legal status


          Tamil is the official language of the Indian state of Tamil Nadu. Tamil is one of the official languages of the union territories of Pondicherry and the Andaman & Nicobar Islands It is one of 23 nationally recognised languages in the Constitution of India. Tamil is also one of the official languages of Sri Lanka and Singapore. In Malaysia, primary education in government schools is also available fully in Tamil.


          In addition, with the creation in 2004 of a legal status for classical languages by the government of India and following a political campaign supported by several Tamil associations Tamil became the first legally recognised Classical language of India. The recognition was announced by the then President of India, Dr. Abdul Kalam, in a joint sitting of both houses of the Indian Parliament on June 6, 2004.


          


          Dialects


          Tamil is a diglossic language. Tamil dialects are mainly differentiated from each other by the fact that they have undergone different phonological changes and sound shifts in evolving from Old Tamil. For example, the word for "here" iṅku in Centamil (the classic variety)has evolved into iṅkū in the Kongu dialect of Coimbatore, inga in the dialect of Thanjavur, and iṅkai in some dialects of Sri Lanka. Old Tamil's iṅkaṇ (where kaṇ means place) is the source of iṅkane in the dialect of Tirunelveli, Old Tamil iṅkaṭṭu is the source of iṅkuṭṭu in the dialect of Ramanathapuram, and iṅkaṭe in various northern dialects. Even now in Coimbatore area it is common to hear "akkaṭṭa" meaning "that place".


          Although Tamil dialects do not differ significantly in their vocabulary, there are a few exceptions. The dialects spoken in Sri Lanka retain many words and grammatical forms that are not in everyday use in India, and use many other words slightly differently. The dialect of the of Palakkad in kerala has a large number of Malayalam loanwords, has also been influenced by Malayalam syntax and also has a distinct Malayalam accent. Hebbar and Mandyam dialects, spoken by groups of Tamil Vaishnavites who migrated to Karnataka in the eleventh century, retain many features of the Vaishnava paribasai, a special form of Tamil developed in the ninth and tenth centuries that reflect Vaishnavite religious and spiritual values. Several castes have their own sociolects which most members of that caste traditionally used regardless of where they come from. It is often possible to identify a persons caste by their speech.


          


          Spoken and literary variants


          In addition to its various dialects, Tamil exhibits different forms: a classical literary style modelled on the ancient language (caṅkattamiḻ), a modern literary and formal style (centamiḻ), and a modern colloquial form (koṭuntamiḻ). These styles shade into each other, forming a stylistic continuum. For example, it is possible to write centamiḻ with a vocabulary drawn from caṅkattamiḻ, or to use forms associated with one of the other variants while speaking koṭuntamiḻ.


          In modern times, centamiḻ is generally used in formal writing and speech. For instance, it is the language of textbooks, of much of Tamil literature and of public speaking and debate. In recent times, however, koṭuntamiḻ has been making inroads into areas that have traditionally been considered the province of centamiḻ. Most contemporary cinema, theatre and popular entertainment on television and radio, for example, is in koṭuntamiḻ, and many politicians use it to bring themselves closer to their audience. The increasing use of koṭuntamiḻ in modern times has led to the emergence of unofficial standard spoken dialects. In India, the standard koṭuntamiḻ is based on educated non-brahmin speech, rather than on any one dialect, but has been significantly influenced by the dialects of Thanjavur and Madurai. In Sri Lanka the standard is based on the dialect of Jaffna.


          


          Writing system
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              History of Tamil script.
            

          


          Tamil is written using a script called the vaṭṭeḻuttu. The Tamil script consists of 12 vowels, 18 consonants and one special character, the āytam. The vowels and consonants combine to form 216 compound characters, giving a total of 247 characters. As with other Indic scripts, all consonants have an inherent vowel a, which in Tamil, is removed by adding an overdot called a puḷḷi, to the consonantal sign. Unlike most Indic scripts, the Tamil script does not distinguish between voiced and unvoiced plosives. Instead, plosives are articulated with voice or unvoiced depending on their position in a word, in accordance with the rules of Tamil phonology, as discussed below.


          
            [image: An eleventh century vaṭṭeḻuttu inscription, from the Brihadisvara temple in Thanjavur]

            
              An eleventh century vaṭṭeḻuttu inscription, from the Brihadisvara temple in Thanjavur
            

          


          In addition to the standard characters, six characters taken from the Grantha script, which was used in the Tamil region to write Sanskrit, are sometimes used to represent sounds not native to Tamil, that is, words borrowed from Sanskrit, Prakrit and other languages. The traditional system of writing loan-words, which involved respelling them in accordance with Tamil phonology remains. 


          Sounds


          Tamil phonology is characterised by the presence of retroflex consonants, and strict rules for the distribution within words of voiced and unvoiced plosives. Tamil phonology permits few consonant clusters, which can never be word initial. Native grammarians classify Tamil phonemes into vowels, consonants, and a "secondary character", the āytam.


          


          Vowels


          Tamil vowels are called uyireḻuttu (uyir  life, eḻuttu  letter). The vowels are classified into short (kuṟil) and long (five of each type) and two diphthongs, /ai/ and /au/, and three "shortened" (kuṟṟiyal) vowels.


          The long (neṭil) vowels are about twice as long as the short vowels. The diphthongs are usually pronounced about 1.5 times as long as the short vowels, though most grammatical texts place them with the long vowels.


          
            
              	

              	Short

              	Long
            


            
              	Front

              	Central

              	Back

              	Front

              	Central

              	Back
            


            
              	Close

              	i

              	

              	u

              	iː

              	

              	uː
            


            
              	இ

              	

              	உ

              	ஈ

              	

              	ஊ
            


            
              	Mid

              	e

              	

              	o

              	eː

              	

              	oː
            


            
              	எ

              	

              	ஒ

              	ஏ

              	

              	ஓ
            


            
              	Open

              	

              	a

              	

              	(ː)

              	aː

              	(ɔː)
            


            
              	

              	அ

              	

              	ஐ

              	ஆ

              	ஒள
            

          


          


          Consonants


          Tamil consonants are known as meyyeḻuttu (meybody, eḻuttuletters). The consonants are classified into three categories with six in each category: valliṉamhard, melliṉamsoft or Nasal, and iṭayiṉammedium.


          Unlike most Indian languages, Tamil does not have aspirated consonants. In addition, the voicing of plosives is governed by strict rules in centamiḻ. Plosives are unvoiced if they occur word-initially or doubled. Elsewhere they are voiced, with a few becoming fricatives intervocalically. Nasals and approximants are always voiced.


          A chart of the Tamil consonant phonemes in the International Phonetic Alphabet follows:


          
            
              	

              	Labial

              	Dental

              	Alveolar

              	Retroflex

              	Palatal

              	Velar
            


            
              	Plosive

              	p (b)

              	t̪ (d̪)

              	

              	ʈ (ɖ)

              	tʃ (dʒ)

              	k (g)
            


            
              	ப

              	த

              	

              	ட

              	ச

              	க
            


            
              	Nasal

              	m

              	n̪

              	ṉ

              	ɳ

              	ɲ

              	ŋ
            


            
              	ம

              	ந

              	ன

              	ண

              	ஞ

              	ங
            


            
              	Rhotic

              	

              	ɾ̪

              	r

              	

              	

              	
            


            
              	

              	ர

              	ற

              	

              	

              	
            


            
              	Lateral

              	

              	l̪

              	

              	ɭ

              	

              	
            


            
              	

              	ல

              	

              	ள

              	

              	
            


            
              	Approximant

              	ʋ

              	

              	

              	ɻ

              	j

              	
            


            
              	வ

              	

              	

              	ழ

              	ய

              	
            

          


          Phonemes in brackets are voiced equivalents. Both voiceless and voiced forms are represented by the same character in Tamil, and voicing is determined by context. The sounds /f/ and /ʂ/ are peripheral to the phonology of Tamil, being found only in loanwords and frequently replaced by native sounds. There are well-defined rules for elision in Tamil categorised into different classes based on the phoneme which undergoes elision.


          


          Aytam


          Classical Tamil also had a phoneme called the āytam, written as ஃ. Tamil grammarians of the time classified it as a dependent phoneme (or restricted phoneme ) (cārpeḻuttu), but it is very rare in modern Tamil. The rules of pronunciation given in the Tolkāppiyam, a text on the grammar of Classical Tamil, suggest that the āytam could have glottalised the sounds it was combined with. It has also been suggested that the āytam was used to represent the voiced implosive (or closing part or the first half) of geminated voiced plosives inside a word.


          


          Grammar


          Much of Tamil grammar is extensively described in the oldest known grammar book for Tamil, the Tolkāppiyam. Modern Tamil writing is largely based on the 13th century grammar Naṉṉūl which restated and clarified the rules of the Tolkāppiyam, with some modifications. Traditional Tamil grammar consists of five parts, namely eḻuttu, col, poruḷ, yāppu, aṇi. Of these, the last two are mostly applied in poetry.


          Similar to other Dravidian languages, Tamil is an agglutinative language. Tamil is characterised by its use of retroflex consonants, like the other Dravidian languages. It also uses a liquid l (ழ) (example Tamil), which is also found in Malayalam (example Kozhikode), but disappeared from Kannada at around 1000 AD (but present in Unicode), and was never present in Telugu. Tamil words consist of a lexical root to which one or more affixes are attached. Most Tamil affixes are suffixes. Tamil suffixes can be derivational suffixes, which either change the part of speech of the word or its meaning, or inflectional suffixes, which mark categories such as person, number, mood, tense, etc. There is no absolute limit on the length and extent of agglutination, which can lead to long words with a large number of suffixes.


          


          Morphology


          Tamil nouns (and pronouns) are classified into two super-classes (tiṇai)the "rational" (uyartiṇai), and the "irrational" (aḵṟiṇai)which include a total of five classes (pāl, which literally means gender). Humans and deities are classified as "rational", and all other nouns (animals, objects, abstract nouns) are classified as irrational. The "rational" nouns and pronouns belong to one of three classes (pāl)masculine singular, feminine singular, and rational plural. The "irrational" nouns and pronouns belong to one of two classes - irrational singular and irrational plural. The pāl is often indicated through suffixes. The plural form for rational nouns may be used as an honorific, gender-neutral, singular form.


          Suffixes are used to perform the functions of cases or postpositions. Traditional grammarians tried to group the various suffixes into eight cases corresponding to the cases used in Sanskrit. These were the nominative, accusative, dative, sociative, genitive, instrumental, locative, and ablative. Modern grammarians argue that this classification is artificial, and that Tamil usage is best understood if each suffix or combination of suffixes is seen as marking a separate case. Tamil nouns can take one of four prefixes, i, a, u and e which are functionally equivalent to the demonstratives in English.


          Tamil verbs are also inflected through the use of suffixes. A typical Tamil verb form will have a number of suffixes, which show person, number, mood, tense and voice.


          
            	Person and number are indicated by suffixing the oblique case of the relevant pronoun. The suffixes to indicate tenses and voice are formed from grammatical particles, which are added to the stem.


            	Tamil has two voices. The first indicates that the subject of the sentence undergoes or is the object of the action named by the verb stem, and the second indicates that the subject of the sentence directs the action referred to by the verb stem.


            	Tamil has three simple tensespast, present, and futureindicated by the suffixes, as well as a series of perfects indicated by compound suffixes. Mood is implicit in Tamil, and is normally reflected by the same morphemes which mark tense categories. Tamil verbs also mark evidentiality, through the addition of the hearsay clitic ām.

          


          Traditional grammars of Tamil do not distinguish between adjectives and adverbs, including both of them under the category uriccol, although modern grammarians tend to distinguish between them on morphological and syntactical grounds.


          Tamil has no articles. Definiteness and indefiniteness are either indicated by special grammatical devices, such as using the number "one" as an indefinite article, or by the context. In the first person plural, Tamil makes a distinction between inclusive pronouns நாம் nām (we), நமது namatu (our) that include the addressee and exclusive pronouns நாங்கள் nāṅkaḷ (we), எமது ematu (our) that do not.


          


          Syntax


          Tamil is a consistently head-final language. The verb comes at the end of the clause, with typical word order Subject Object Verb (SOV). However, Tamil also exhibits extensive scrambling (word order variation), so that surface permutations of the SOV order are possible with different pragmatic effects. Tamil has postpositions rather than prepositions. Demonstratives and modifiers precede the noun within the noun phrase. Subordinate clauses precede the verb of the matrix clause.


          Tamil is a null subject language. Not all Tamil sentences have subjects, verbs and objects. It is possible to construct valid sentences that have only a verbsuch as muṭintuviṭṭatu ("completed")or only a subject and object, without a verb such as atu eṉ vīṭu ("That, my house"). Tamil does not have a copula (a linking verb equivalent to the word is). The word is included in the translations only to convey the meaning more easily.


          


          Vocabulary


          A strong sense of linguistic purism is found in Modern Tamil. Much of the modern vocabulary derives from classical Tamil, as well as governmental and non-governmental institutions, such as the Tamil Virtual University, and Annamalai University.


          These institutions have generated technical dictionaries for Tamil containing neologisms and words derived from Tamil roots to replace loan words from English and other languages. Since mediaeval times, there has been a strong resistance to the use of Sanskrit words in Tamil. As a result, the Prakrit and Sanskrit loan words used in modern Tamil are, unlike in some other Dravidian languages, restricted mainly to some spiritual terminology and abstract nouns. Besides Sanskrit, there are a few loan words from Persian and Arabic implying there were trade ties in ancient times. Many loan words from Portuguese and Dutch and English were introduced into colloquial and written Tamil during the colonial period.


          Words of Tamil origin occur in other languages. Popular examples in English are cash (kaasu, meaning "money"), cheroot (curuṭṭu meaning "rolled up"), mango (from mangai), mulligatawny (from miḷaku taṉṉir meaning pepper water), pariah (from paraiyar), ginger (from ingi), curry (from kari), rice (from arici) and catamaran (from kaṭṭu maram, கட்டு மரம், meaning "bundled logs"), pandal (shed, shelter, booth), tyer (curd), coir (rope).
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        Tamil people


        
          

          
            
              	Tamils
            


            
              	
                [image: ]

                


                
                  (top row, left to right): Chandrasekhar  Subbulakshmi  Ramanujan  Rajaratnam
                

              
            


            
              	
            


            
              	Total population
            


            
              	
                77,000,000

              
            


            
              	Regions with significant populations
            


            
              	
                
                  
                    	[image: Flag of India]India

                    	60,793,814 (2001)

                    	
                  


                  
                    	[image: Flag of Sri Lanka]Sri Lanka

                    	3,092,676 (2001)

                    	
                  


                  
                    	[image: Flag of Malaysia]Malaysia

                    	1,060,000 (1993)

                    	
                  


                  
                    	[image: Flag of Canada]Canada

                    	200,000 (2007)

                    	
                  


                  
                    	[image: Flag of South Africa]South Africa

                    	250,000

                    	
                  


                  
                    	[image: Flag of Singapore]Singapore

                    	111,000 (1993)

                    	
                  

                

              
            


            
              	Languages
            


            
              	Tamil
            


            
              	Religion
            


            
              	Predominantly Hinduism; minorities are Christianity, Islam and a small number of Jainism.
            


            
              	Related ethnic groups
            


            
              	Dravidian people Brahui people Kannadigas Malayalis Tamils Telugus Tuluvas Gonds Giraavarus
            

          


          Tamil people (also called Tamils or Tamilians) refer to the collection of peoples from the Indian subcontinent who natively speak the Tamil language, with a recorded history going back two millennia. The oldest Tamil communities are those of southern India and north-eastern Sri Lanka. There are also a number of Tamil emigrant communities scattered around the world, especially in central Sri Lanka, Malaysia, Vietnam, South Africa, Singapore and Mauritius with more recent emigrants found in New Zealand, Australia, Canada, the United States, and Europe. There are an estimated 77 million Tamils around the world.


          The art and architecture of the Tamil people encompass some of the greatest contributions of India to the art world. The music, the temple architecture and the stylised sculptures favoured by the Tamil people are still being learnt and practiced. The classical language of Tamil, one of the oldest languages in India, has the oldest extant literature amongst other Dravidian languages.


          Unlike many ethnic groups, Tamils were not governed by a single political entity during most of their history; Tamilakam, the traditional name for the Tamil lands, was politically united for only a brief period, between the 9th and 12th centuries, under the Chola Empire. The Tamil identity is primarily linguistic, although in recent times the definition has been broadened to include emigrants of Tamil descent who maintain Tamil cultural traditions, even if they no longer regularly speak the language.


          


          History


          


          Pre-historic period


          
            [image: The Great Temple at Thanjavur built by Rajaraja Chola I]

            
              The Great Temple at Thanjavur built by Rajaraja Chola I
            

          


          The origins of the Tamil people, like those of the other Dravidian peoples, are unknown, although genetic and archaeological evidence suggests a possible migration into India around 6000 BC. The earliest clear evidence of the presence of the Tamil people in modern Tamil Nadu are the megalithic urn burials, dating from around 1000 BC and onwards, which have been discovered at various locations in Tamil Nadu, notably in Adichanallur. These burials conform to the descriptions of funerals in classical Tamil literature in a number of details, and appear to be concrete evidence of the existence of Tamils in southern India during that period. In modern times, ancient Tamil literature like Sangam poetry and epics like Silappatikaram have been interpreted as making references to a lost land known as Kumari Kandam.


          An Indian linguist, Bhadriraju Krishnamurthy argues that Dravidian language speakers did not enter the subcontinent from outside based on the fact that most archaic features of Dravidian in phonology and morphology are still found in the southern languages such as Tamil and as such Dravidian language is native to the Indian subcontinent.


          


          Classical period


          Although it is unknown as to whether the term Tamilar and its equivalents in Prakrit such as Damela, Dameda, Dhamila and Damila was self designation or a term denoted by outsiders, epigraphic evidence of an ethnic group termed as such is found in Amaravati in present day Andhra Pradesh referring to a Dhamila-vaniya (Tamil trader) datable to the third century BC. Another inscription of about the same time in Nagarjunakonda seems to refer to a Damila. A third inscription in Kanheri refers to a Dhamila-gharini. In the well-known Hathigumpha inscription of the Kalinga ruler Kharavela refers to a Tramira samghata (Confederacy of Tamil rulers) dated to the first century BC. In ancient Sri Lanka too number of inscriptions have come to light datable from third to first century BC mentioning Damela or Dameda persons. In the Buddhist Jataka story known as Akiti Jataka there is a mention to Damila-rattha (Tamil country). Hence it is clear by at least the third century BC the ethnic identify of Tamils has been formed as distinct group.


          From around the third century BC onwards, three royal dynastiesthe Cholas, the Cheras and the Pandyasrose to dominate the ancient Tamil country. Each of these dynasties had its own realm within the Tamil-speaking region. Classical literature and inscriptions also describe a number of Velirs, or minor chieftains, who collectively ruled over large parts of central Tamil Nadu. Wars between the kings and the chieftains were frequent, as were conflicts with ancient Sri Lanka. These wars appear to have been fought to assert hegemony and demand tribute, rather than to subjugate and annex those territories. The kings and chieftains were patrons of the arts, and a significant volume of literature exists from this period. The literature shows that many of the cultural practices that are considered peculiarly Tamil date back to the classical period.


          Agriculture was important during this period, and there is evidence that irrigation networks were built as early as 2nd century AD. Internal and external trade flourished, and evidence exists of significant contact with Ancient Rome. Large quantities of Roman coins and signs of the presence of Roman traders have been discovered at Karur and Arikamedu. There is also evidence that at least two embassies were sent to the Roman Emperor Augustus by Pandya kings. Potsherds with Tamil writing have also been found in excavations on the Red Sea, suggesting the presence of Tamil merchants there. An anonymous first century traveler's account written in Greek, Periplus Maris Erytraei, describes the ports of the Pandya and Chera kingdoms and their commercial activity in great detail. Periplus also indicates that the chief exports of the ancient Tamils were pepper, malabathrum, pearls, ivory, silk, spikenard, diamonds, sapphires, and tortoiseshell.


          The classical period ended around the fourth century AD with invasions by the Kalabhra, referred to as the kalappirar in Tamil literature and inscriptions. These invaders are described as evil kings and barbarians coming from lands to the north of the Tamil country. This period, commonly referred to as the Dark Age of the Tamil country, ended with the rise of the Pallava dynasty.


          


          Imperial and post-imperial periods
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          Although the Pallava records can be traced from the second century AD, they did not rise to prominence as an imperial dynasty until the sixth century. The dynasty does not appear to have been Tamil in origin, although they rapidly adopted the local culture and the Tamil language. The Pallavas sought to model themselves after great northern dynasties such as the Mauryas and Guptas. They therefore transformed the institution of the kingship into an imperial one, and sought to bring vast amounts of territory under their direct rule. The Pallavas were initially followers of the Brahmanical tradition (Hinduism),for a short while,one of their kings embraced Jainism but later converted to Hinduism(Source- K.A.Nilakanta Sastri's "History of South India"). They encouraged the Bhakti movement, which had risen to counter the growing influence of Jainism and Buddhism. The Pallavas pioneered the building of large, ornate temples in stone which formed the basis of the Dravidian temple architecture.


          The Pallava dynasty was overthrown in the 9th century by the resurgent Cholas. The Cholas become dominant in the 10th century and established an empire covering most of southern India and Sri Lanka. The empire had strong trading links with China and Southeast Asia. The Cholas' navy conquered the South Asian kingdom of Sri Vijaya in Sumatra and continued as far as Thailand and Burma. Chola power declined in the 12th and 13th centuries, and the Pandya dynasty enjoyed a brief period of resurgence thereafter during the rule of Sundara Pandya. However, repeated Muslim invasions from the 15th century onwards placed a huge strain on the empire's resources, and the dynasty came to an end in the 16th century.
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          The western Tamil lands became increasingly politically distinct from the rest of the Tamil lands after the Chola and Pandya empires lost control over them in the 13th century. They developed their own distinct language and literature, which increasingly grew apart from Tamil, evolving into the modern Malayalam language by the 15th century.
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          No major empires arose thereafter, and parts of Tamil Nadu were for a while ruled by a number of different local chiefs, such as the Nayaks of the modern Maharashtra (see Serfoji II) and Andhra Pradesh regions. From the 17th century onwards, European powers began establishing settlements and trading outposts in the region. A number of battles were fought between the British, French and Danish in the 18th century, and by the end of the 18th century most of Tamil Nadu was under British rule. 


          Tamils in Sri Lanka
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          There is little consensus on the history of the Tamil-speaking parts of Sri Lanka prior to the Chola period. Some Sinhala historians argue that there was no organised Tamil presence in Sri Lanka until the invasions from southern India in the 10th century, whereas many Tamil historians contend that Tamils are the original inhabitants of the island. A theory by historian K. Indrapala concludes that the Sinhalese and Tamil languages were spread due to cultural diffusion from peninsular India into an already existing Mesolithic population with minimal population transfer by the activities of traders and others in centuries BCE.


          The historical record does establish that the Tamil kingdoms of India were closely involved in Sri Lankan affairs from about the 2nd century BCE. There is epigraphic evidence of traders and others self identifying as Damelas (or Damedas) in Anuradhapura and other areas of Sri Lanka as early as 2nd century BCE. According to the primary source Mahavamsa, ethnic Tamil adventurers such as Elara invaded the island as far back as 200 BCE. South Indian soldiers were brought to Anuradhapura in ever larger numbers in the seventh, eight, ninth and tenth centuries leading to number of rulers relying on their help to consolidate and rule. There was also large scale mercantile activity from peninsular India primarily from the Coromandel Coast. By the eighth century there were epigraphic evidence of Tamil Villages collectively known as Demel-kaballa (Tamil allotment), Demelat-valademin (Tamil villages), Demel-gam-bim (Tamil villages and lands). In the 10th century Pandya and Chola wars against Sri Lanka culminated in the Chola annexation of the island, which lasted until the latter half of the eleventh century.


          The decline of Chola power in Sri Lanka was followed by the re-establishment of the Polonnaruwa monarchy in the late eleventh century. In 1215, following Pandya invasions the Arya Chakaravarthi dynasty established an independent Jaffna kingdom in the Jaffna peninsula and parts of northern Sri Lanka. The Arya Chakaravarthi expansion into the south was halted by Alagakkonara, a man from a family of merchants from Kanchipuram in present day Tamil Nadu, who had become the chief minister of the Sinhalese king Parakramabahu V (13441359). Alagakkonara built a fortress at Kotte, and held the Arya Chakravarthi army there while he defeated the invading fleet at Panadura, southwest of Kotte. A descendant of Alagakkonara, Vira Alakeshwara later became King of the Sinhalese, but this line was deposed by the Ming admiral Cheng Ho (Zheng He) in 1409. The Arya Chakaravarthi dynasty ruled over large parts of northeast Sri Lanka until 1619, when it was conquered by the Portuguese. The coastal areas of the island was then taken by the Dutch, and in 1796 these became part of the British Empire.


          


          Modern period
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          British colonists consolidated the Tamil territory in southern India into the Madras Presidency, which was integrated into British India. Similarly, the Tamil parts of Sri Lanka joined with the other regions of the island in 1802 to form the Ceylon colony. They remained in political union with India and Sri Lanka after their independence, in 1947 and 1948 respectively.


          When India became independent in 1947, Madras Presidency became the Madras State, comprised of present-day Tamil Nadu, coastal Andhra Pradesh, northern Kerala, and the southwest coast of Karnataka. The state was subsequently split along linguistic lines. In 1953, the northern districts formed Andhra Pradesh. Under the States Reorganization Act in 1956, Madras State lost its western coastal districts. The Bellary and South Kanara districts were ceded to Mysore state, and Kerala was formed from the Malabar district and the former princely states of Travancore and Cochin. In 1968, Madras State was renamed Tamil Nadu.


          There was some initial demand for an independent Tamil state following the adoption of the federal system. However, the Indian constitution granted significant autonomy to the states, and protests by Tamils in 1963 led to the government adopting a new policy called the "three language formula". This has led to Tamils in India becoming increasingly satisfied with the federal arrangement, and there is very little support for secession or independence today.


          In Sri Lanka, however, the unitary arrangement led to a growing belief among some Tamils of discrimination by the Sinhalese majority. This resulted in a demand for federalism, which in the 1970s grew into a movement for an autonomous Tamil country. The situation deteriorated into civil war in the early 1980s. A ceasefire in effect since 2002 broke down in August 2006 amid shelling and bombing from both sides. Today Tamils make up 18% of Sri Lankas population.


          


          Geographic distribution


          


          Indian Tamils


          Most Indian Tamils live in the state of Tamil Nadu. Tamils are the majority in the union territory of Pondicherry, a former French colony. Pondicherry is a subnational enclave situated within Tamil Nadu. There are also Tamil communities in other parts of India. Most of these have emerged fairly recently, dating to the colonial and post-colonial periods, but someparticularly the Hebbar and Mandyam Tamils of southern Karnataka, the Tamils of Palakkad in Kerala, and the Tamils of Pune, Maharashtradate back to at least the medieval period.


          


          Sri Lankan Tamils
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          There are today two groups of Tamils in Sri Lanka. The first are the Sri Lankan Tamils, who either descend from the Tamils of the old Jaffna kingdom or who migrated to the East coast. The second are the Indian Tamils or Hill Country Tamils, who are descendants of bonded labourers sent from Tamil Nadu to Sri Lanka in the 19th century to work in tea plantations. Ceylon Tamils mostly live in the Northern and Eastern provinces and in the capital of Colombo, whereas hill-country Tamils largely live in the central highlands. The Hill Country Tamils and Ceylon Tamils historically have seen themselves as separate communities. In 1949, the United National Party Government, which included G. G. Ponnambalam, a leader of the Tamil Congress and of the Sri Lankan Tamils, stripped the Indian Tamils of their nationality, including their right to vote. Prominent Tamil political leaders such as S. J. V. Chelvanayakam and his Tamil opposition party opposed this move.


          Under an agreement between the Sri Lankan and Indian governments in the 1960s, around 40% of Hill Country Tamils were granted Sri Lankan nationality, and many of the remainder were repatriated to India. However, the ethnic conflict has led to the growth of a greater sense of common Tamil identity, and the two groups are now more supportive of each other. By the 1990s most Indian Tamils had received Sri Lankan citizenship.


          There is also a significant Tamil-speaking Muslim population in Sri Lanka. Unlike Tamil Muslims from India, however, they do not identify themselves as ethnic Tamils and are therefore usually listed as a separate ethnic group in official statistics.


          


          Tamil emigrant communities


          Significant Tamil emigration began in the 18th century, when the British colonial government sent many poor Tamils as indentured labourers to far-off parts of the Empire, especially Malaya, South Africa, Fiji, Mauritius and the Caribbean. At about the same time, many Tamil businessmen also immigrated to other parts of the British Empire, particularly to Burma and East Africa. Many Tamils still live in these countries, and the Tamil communities in Singapore, Reunion Island, Malaysia and South Africa have retained much of their culture and language. Many Malaysian children attend Tamil schools, and a significant portion of Tamil children in Mauritius and Reunion are brought up with Tamil as their first language. In Singapore, Tamil students learn Tamil as their second language in school, with English as the first. To preserve the Tamil language, the Singapore government has made it a national language despite Tamils comprising only about 10% of the population, and has also introduced compulsory instruction of the language for Tamils. Other Tamil communities, such as those in South Africa and Fiji, no longer speak Tamil as a first language, but still retain a strong Tamil identity, and are able to understand the language, while most elders speak it as a first language.


          A large emigration also began in the 1980s, as Sri Lankan Tamils sought to escape the ethnic conflict there. These recent emigrants have most often fled to Australia, Europe, North America and Southeast Asia. Today, the largest concentration of Tamils outside southern Asia is in Toronto, Canada.


          Many young Tamil professionals from India have also immigrated to Europe and the United States in recent times in search of better opportunities. These new immigrant communities have established cultural associations to protect and promote Tamil culture and language in their adopted homes.


          


          Culture


          Tamil culture is supposed to be one of the ancient and most rich culture in India. The people value their culture and tradition, but are highly tolerant and respect other culture. Tamil people are considered to be highly civilised. They like talking about the rich tradition and glory of their past, but do not forget the future. The traditional costume of Tamil people is Pudavai [saree] for women, Paavaadai dhaavani [half-saree] for young women, and long skirt and blouse for girls. Men adore themselves with "pattu vaetti" and chattai [shirt]. But with modernisation, men wear trousers and shirt, while women wear a wide variety of garments like chudidhar, skirts, jeans and t-shirts. In spite of modernisation that is spread all over India, there is little loss culture among Tamil women, for even when they go abroad they do not get carried easily away by the whims and fancies of modern western world, at least with their dress codes.


          


          Language and literature
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          Tamils have strong feelings towards the Tamil language, which is often venerated in literature as "Tamil̲an̲n̲ai", "the Tamil mother". It has historically been, and to large extent still is, central to the Tamil identity. Like the other languages of South India, it is a Dravidian language, unrelated to the Indo-European languages of northern India. The language has been far less influenced by Sanskrit than the other Dravidian languages, and preserves many features of Proto-Dravidian, though modern-day spoken Tamil in Tamil Nadu, freely uses loanwords from Sanskrit and English. Tamil literature is of considerable antiquity, and was recognised as a classical language by the government of India.


          Classical Tamil literature, which ranges from lyric poetry to works on poetics and ethical philosophy, is remarkably different from contemporary and later literature in other Indian languages, and represents the oldest body of secular literature in South Asia. Notable works in classical Tamil literature include the Tirukkural, by Tiruvalluvar, the five great Tamil epics, and the works of Auvaiyar.


          Modern Tamil literature is diverse. It includes Indian Nationalism, in the works of Subramanya Bharathi; historical romanticism, by Kalki Krishnamurthy; radical and moderate social realism, by Pudhumaipithan and Jayakanthan; and feminism, by Malathi Maithri and Kutti Revathi. Sujatha, an author whose works range from romance novels to science fiction, is one of the most popular modern writers in Tamil. Sri Lankan Tamil literature has produced several works reflecting the civilian tragedy caused by decades of war. There is also an emerging diaspora literature in Tamil.


          There are a number of regional dialects in use by the Tamil people. These dialects vary among regions and communities. Tamil dialects are mainly differentiated by the disparate phonological changes and sound shifts that have evolved from Old Tamil. Although most Tamil dialects do not differ significantly in their vocabulary, there are a few exceptions. The dialects spoken in Sri Lanka retain many words that are not in everyday use in India, and use many other words slightly differently. The dialect of the Iyers of Palakkad has a large number of Malayalam loanwords, has been influenced by Malayalam syntax, and has a distinct Malayalam accent. The Sankethi, Hebbar, and Mandyam dialects, the former spoken by groups of Tamil Iyers, and the latter two by Vaishnavites who migrated to Karnataka in the 11th century, retains many Vaishnavite religious and spiritual values. The Tamil spoken in Chennai infuses English words, and is called Madras Bashai (Madras language).


          


          Visual art and architecture


          Most traditional Tamil art is religious in some form and usually centres on Hinduism, although the religious element is often only a means to represent universaland, occasionally, humanistthemes.


          The most important form of Tamil painting is Tanjore painting, which originated in Thanjavur in the ninth century. The painting's base is made of cloth and coated with zinc oxide, over which the image is painted using dyes; it is then decorated with semi-precious stones, as well as silver or gold thread. A style which is related in origin, but which exhibits significant differences in execution, is used for painting murals on temple walls; the most notable example are the murals on the Kutal Azhakar and Meenakshi temples of Madurai, the Brihadishwara temple of Tanjore. Tamil art, in general, is known for its stylistic elegance, rich colours, and attention to small details.
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          Tamil sculpture ranges from elegant stone sculptures in temples, to bronze icons with exquisite details. The medieval Chola bronzes are considered to be one of India's greatest contributions to the world art. Unlike most Western art, the material in Tamil sculpture does not influence the form taken by the sculpture; instead, the artist imposes his/her vision of the form on the material. As a result, one often sees in stone sculptures flowing forms that are usually reserved for metal. As with painting, these sculptures show a fine eye for detail; great care is taken in sculpting the minute details of jewellery, worn by the subjects of the sculpture. The lines tend to be smooth and flowing, and many pieces skillfully capture movement. The cave sculptures at Mamallapuram are a particularly fine example of the technique, as are the bronzes of the Chola period. A particularly popular motif in the bronzes was the depiction of Shiva as Nataraja, in a dance posture with one leg upraised, and a fiery circular halo surrounding his body.


          
            [image: An inside view of a traditional Tamil house]

            
              An inside view of a traditional Tamil house
            

          


          Tamil temples were often simply treated as sculptures on a grand scale. The temples are most notable for their high spires, known as Gopura, consisting of a number of stepped levels, and the vimanam, which rises above the sanctum sanctorum. During the Chola period, the vimanams had more prominence, as seen in the Brihadīsvara temple of Thanjavur. During the Nayak period, the spires became progressively more elaborate and ornate, as exemplified by the Meenakshi Temple in Madurai, while the vimanam became much smaller. From the 13th century onwards, the entrance gates to the temples, called gopurams in Tamil, also began to grow bigger, and more elaborate. The temples at Chidambaram and Srirangam have particularly impressive gopurams, covered with sculptures and reliefs of various scenes and characters from Hindu mythology.


          As with Indian art in general, Tamil art does not traditionally aspire to portraiture or realism. Much more emphasis is placed on the representation of ideal prototypes, and on depicting the symbols with which the theme of the artistic work is associated. This means that small details, such as the direction which a hand faces, the animals or trees portrayed, or the time of day depicted, are often of critical importance to understanding the meaning of a work of art.


          


          Performing arts


          The traditional Tamil performing arts have ancient roots. The royal courts and temples have been centres for the performing arts since the classical period, and possibly earlier. Descriptions of performances in classical Tamil literature and the Natya Shastra, a Sanskrit treatise on the performing arts, indicate a close relationship between the ancient and modern artforms. The aim of a performance in Tamil tradition, is to bring out the rasa, the flavor, mood, or feeling, inherent in the text, and its quality is measured by the extent to which it induces the mood in the audience.
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          Tamil shares a classical musical tradition, called carnatic music, with the rest of South India. It is primarily oriented towards vocal music, with instruments functioning either as accompaniments, or as imitations of the singer's role. Ancient Tamil works, such as the Cilappatikaram, describe a system of music that includes old Carnatic modes, and a seventh-century Pallava inscription at Kudimiyamalai contains one of the earliest surviving examples of Indian music in notation. Modern Carnatic music is organized around the twin notions of melody types (rāgam), and cyclical rhythm types (thāḷam). Unlike the northern Hindustani music tradition, carnatic music is almost exclusively religious. In sharp contrast with the restrained and intellectual nature of carnatic music, Tamil folk music tends to be much more exuberant. Popular forms of Tamil folk music include the Villuppattu, a form of music performed with a bow, and the Naattupurapaattu, ballads that convey folklore and folk history.


          The dominant classical dance amongst Tamils is Bharatanatyam. Bharatanatyam is performative, rather than participative. The dance is an exposition of the story contained in a song, and is usually performed by one performer on stage, with an orchestra of drums, a drone, and one or more singers backstage. The story is told through a complicated combination of mudras (hand gestures), facial expressions, and body postures. Dancers used to be exclusively female, but the dance now also has several well-known male practitioners.


          The most notable of Tamil folk dances is karakattam. In its religious form, the dance is performed in front of an image of the goddess Mariamma. The dancer bears, on his or her head, a brass pot filled with uncooked rice, decorated with flowers and surrounded by a bamboo frame, and tumbles and leaps to the rhythm of a song without spilling a grain. Karakāṭṭam is usually performed to a special type of song, known as temmanguppattu, a folk song in the mode of a lover speaking to his beloved, to the accompaniment of a nadaswaram and melam. Other Tamil folk dances include mayilattam, where the dancers tie a string of peacock feathers around their waists; oyilattam, danced in a circle while waving small pieces of cloth of various colors; poykkal kuthiraiyaattam, in which the dancers use dummy horses; manaattam, in which the dancers imitate the graceful leaping of deer; paraiyattam, a dance to the sound of rhythmical drumbeats; and thippanthattam, a dance involving playing with burning torches. The kuravanci is a type of dance-drama, performed by four to eight women. The drama is opened by a woman playing the part of a female soothsayer of a wandering kurava tribe, who tells the story of a lady pining for her lover.


          The therukoothu, literally meaning "street play", is a form of village theatre or folk opera. It is traditionally performed in village squares, with no sets and very simple props. The performances involve songs and dances, and the stories can be either religious or secular. The performances are not formal, and performers often interact with the audience, mocking them, or involving them in the dialogue. Therukkūthu has, in recent times, been very successfully adapted to convey social messages, such as abstinence and anti-caste criticism, as well as information about legal rights, and has spread to other parts of India.


          The village of Melattur, in Tamil Nadu, has a special type of performance, called the bhagavata- mela, in honour of the local deity, which is performed once a year, and lasts all night. Tamil Nadu also has a well developed stage theatre tradition, which has been heavily influenced by western theatre. A number of theatrical companies exist, with repertoires including absurdist, realist, and humorous plays.


          Both classical and folk performing arts survive in modern Tamil society. Tamil people in Tamil Nadu are also passionate about films. The Tamil film industry, commonly dubbed Kollywood, is the second-largest film industry in India. Tamil cinema is appreciated both for its technical accomplishments, and for its artistic and entertainment value. The overwhelming majority of Tamil films contain song and dance sequences, and Tamil film music is a popular genre in its own right, often liberally fusing elements of carnatic, Tamil folk, North Indian styles, hip-hop, and heavy metal. Famous music directors of the late 20th century included M. S. Viswanathan, Ilayaraaja, and A. R. Rahman.


          


          Religion


          About 90% of the population of Tamil Nadu are Hindu. Christians and Muslims account for 5% each. Most of the Christians are Roman Catholics. Among muslims, two-thirds of them speak Tamil and identify themself as Tamil muslims. Rest of them speak Urdu, who settled in Tamil Nadu during Nawab's rule. Tamil Jains number only a few thousand now. Tamil Hinduism, like other regional varieties of Hinduism, has many peculiarities. The most popular deity is Murugan, who is same as Karthikeya, the son of Siva, but who may in origin have been a different deity, and has taken on a distinctly local character. The worship of Amman, also called Mariamman, thought to have been derived from an ancient mother goddess, also is very common. Kan̲n̲agi, the heroine of the Cilappatikār̲am, is worshipped as Paṭṭin̲i by many Tamils, particularly in Sri Lanka. There are also many followers of Ayyavazhi in Tamil Nadu, mainly in the southern districts. In addition, there are many temples and devotees of Vishnu, Siva, Ganapathi, and the other common Hindu deities.


          The most important Tamil festivals are Pongal, a harvest festival that occurs in mid-January, and Varudapirappu, the Tamil New Year, which occurs around mid-April. Both are celebrated by almost all Tamils, regardless of religion. The Hindu festival Deepavali is celebrated with fanfare; other local Hindu festivals include Thaipusam, Panguni Uttiram, and Adiperukku. While Adiperukku is celebrated with more pomp in the Cauvery region than in others, the Ayyavazhi Festival, Ayya Vaikunda Avataram, is predominantly celebrated in the southern districts of Kanyakumari, Tirunelveli, and Thoothukudi.
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          In rural Tamil Nadu, many local deities, called aiyyan̲ārs, are thought to be the spirits of local heroes who protect the village from harm. Their worship often centers around nadukkal, stones erected in memory of heroes who died in battle. This form of worship is mentioned frequently in classical literature and appears to be the surviving remnants of an ancient Tamil tradition.


          Saivism is particularly strong, although most of its bases are in the North. The Alvars and Nayanars, who were predominantly Tamils, played a key role in the renaissance of Bhakti tradition in South India. In the 10th century, the philosopher Ramanuja, who propagated the theory of Visishtadvaitam, brought many changes to worshiping practices, creating new regulations on temple worship, and accepted lower-caste Hindus as his prime disciples.


          Christianity is believed to have come to Tamil Nadu with the arrival of St. Thomas the apostle, but the number of Tamil Christians grew during the colonial period. Many Tamils are Catholic, Protestant, and Syrian Orthodox. Tamil muslims are mostly either mainstream Sunni or can also be Sufi.


          


          Cuisine


          Tamil cuisine is one of the oldest vegetarian culinary heritages in the world. Rice, the major staple food in most of Tamil, is usually steamed and served with about two to six accompanying items, which typically include sambar, dry curry, rasam, kootu, and thayir ( curd) or moru ( whey or buttermilk).


          Tiffin or Light meals usually include one or more of Pongal, Dosai, idli, Vadai along with sambar and Chutney is often served as either breakfast or as an evening snack. Ghee Clarified butter called neyyi in Tamil, is used to flavor the rice when eaten with dhal or sambar, but not with curds or buttermilk. Morkulambu, a dish which can be spiced with moru, is also popular with steamed rice.


          Each geographical area where Tamils live has developed its own distinct variant of the common dishes plus a few dishes distinctly native to itself. The Chettinad region, comprising of Karaikudi and adjoining areas, is known for both traditional vegetarian dishes, like appam, uthappam, paal paniyaram, and non-vegetarian dishes, made primarily using chicken.


          


          Martial arts


          Various martial arts including Kuttu Varisai, Varma Kalai, Silambam Nillaikalakki, Maankombukkalai (Madhu) and Kalarippayattu, are practised in Tamil Nadu and Kerala. The weapons used include Silambam, Maankombukkalai, Yeratthai Mulangkol (double stick), Surul Pattai (spring sword), Val Vitchi (single sword), and Yeretthai Val (double sword).


          The ancient Tamil art of unarmed bullfighting, popular amongst warriors in the classical period, has also survived in parts of Tamil Nadu, notably Alanganallur near Madurai, where it is known as Jallikaṭṭu or macuviraṭṭu and is held once a year around the time of the Pongal festival.


          


          Institutions


          The global spread of the Tamil diaspora has hindered the formation of formal pan-Tamil institutions. The most important national institutions for Tamils have been the governments of the states where they live, particularly the government of Tamil Nadu and the government of Sri Lanka, which have collaborated in developing technical and scientific terminology in Tamil and promoting its use since the 1950s.


          Politics in Tamil Nadu is dominated by the Self-respect movement (also called the Dravidian movement), founded by E.V. Ramasami, popularly known as Periyar, to promote self-respect and rationalism, and to fight casteism and the oppression of the lowest castes. Every major political party in Tamil Nadu bases its ideology on the Self-respect Movement, and the national political parties play a very small role in Tamil politics.
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          In Sri Lanka, Tamil politics was dominated by the federalist movements, led by the Federal Party (later the Tamil United Liberation Front), until the early 1980s. In the 1980s, the political movement was largely succeeded by a violent military campaign conducted by several militant groups. The Liberation Tigers of Tamil Eelam, which emerged as the most important force amongst these groups in the 1990s, controls portions of northern Sri Lanka, and has attempted to establish its own government there, which it calls the government of Tamil Eelam.


          In the 1960s, the government of Tamil Nadu held a World Tamil Conference, which has continued to meet periodically since then. In 1999, a World Tamil Confederation was established to protect and foster Tamil culture and further a sense of togetherness amongst Tamils in different countries. The Confederation has since adopted a Tamil flag and Tamil song to act as trans-national symbols for the Tamil people; the words on the flag quote the opening line of a poem by the classical poet Kanian Poongundranaar, and means "Everyone is our kin; Everyplace is our home".
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          The Tang Dynasty (Chinese: 唐朝; pinyin: Tng Cho; Middle Chinese: dhɑng) ( June 18, 618 June 4, 907) was an imperial dynasty of China preceded by the Sui Dynasty and followed by the Five Dynasties and Ten Kingdoms Period. It was founded by the Li (李) family, who seized power during the decline and collapse of the Sui Empire. The dynasty was interrupted briefly by the Second Zhou Dynasty ( October 16, 690 March 3, 705) when Empress Wu Zetian seized the throne, becoming the first and only Chinese empress regnant, ruling in her own right.


          The Tang Dynasty, with its capital at Chang'an (present-day Xi'an), the most populous city in the world at the time, is regarded by historians as a high point in Chinese civilizationequal to or surpassing that of the earlier Han Dynastyas well as a golden age of cosmopolitan culture. Its territory, acquired through the military campaigns of its early rulers, was greater than that of the Han period, and rivaled that of the later Yuan Dynasty and Qing Dynasty. The enormous Grand Canal of China, built during the previous Sui Dynasty, facilitated the rise of new urban settlements along its route as well as increased trade between mainland Chinese markets. The canal is to this day the longest in the world. In two censuses of the 7th and 8th centuries, the Tang records stated that the population (by number of registered households) was about 50 million people. However, even when the central government was breaking down and unable to exact an accurate census of the population in the 9th century, it is estimated that the population in that century had grown to the size of about 80 million people. With its large population base, the Tang was able to raise professional and conscripted armies of hundreds of thousands of troops to contend with powers such as Tibet in dominating Inner Asia and the lucrative trade routes along the Silk Road. Various kingdoms and states paid tribute to the Tang court, while the Tang also conquered or subdued several regions which it indirectly controlled through a protectorate system. Besides political hegemony, the Tang also exerted a powerful cultural influence over neighboring states such as those in Korea and Japan.


          In Chinese history, the Tang Dynasty was largely a period of progress and stability, except during the An Shi Rebellion and the decline of central authority in the latter half of the dynasty. Like the previous Sui Dynasty, the Tang Dynasty maintained a civil service system by drafting officials through standardized examinations and recommendations to office. This civil order was undermined by the rise of regional military governors known as jiedushi during the 9th century. Chinese culture flourished and further matured during the Tang era; it is considered the greatest age for Chinese poetry. Two of China's most famous historical poets, Du Fu and Li Bai, belonged to this age, as well as the poets Meng Haoran, Du Mu, and Bai Juyi. Many famous visual artists lived during this era, such as the renowned painters Han Gan, Zhang Xuan, and Zhou Fang. There was a rich variety of historical literature compiled by scholars, as well as encyclopedias and books on geography. There were many notable innovations during the Tang, including the development of woodblock printing, the escapement mechanism in horology, the government compilations of materia medicas, improvements in cartography and the application of hydraulics to power air conditioning fans. The religious and philosophical ideology of Buddhism became a major aspect of Chinese culture, with native Chinese sects becoming the most prominent. However, Buddhism would eventually be persecuted by the state and would decline in influence. Although the dynasty and central government were in decline by the 9th century, art and culture continued to flourish. The weakened central government largely withdrew from managing the economy, but the country's mercantile affairs stayed intact and commercial trade continued to thrive regardless.


          


          History


          


          Establishment


          The Li family belonged to the northwest military aristocracy prevalent during the reign of the Sui emperors. The mothers of both Emperor Yang of Sui (r. 604617) and the founding emperor of Tang were sisters, making these two emperors of different dynasties first cousins. Li Yuan (later to become Emperor Gaozu of Tang, r. 618626) was the Duke of Tang and former governor of Taiyuan when other government officials were fighting off bandit leaders in the collapse of the Sui Empire, caused in part by a failed Korean campaign. With prestige and military experience, he later rose in rebellion along with his son Li Shimin (later Emperor Taizong, r. 626649) and his equally militant daughter Princess Pingyang (d. 623) who raised her own troops and commanded them. In 617, Li Yuan occupied Chang'an and acted as regent over a puppet child emperor of the Sui, relegating Emperor Yang to the position of Taishang Huang, or retired emperor. With the news of Emperor Yang's murder by his general Yuwen Huaji (d. 619), on June 18, 618, Li Yuan declared himself the emperor of a new dynasty, the Tang.


          Li Yuan ruled until 626 before being forcefully deposed by his son Li Shimin, Prince of Qin. Li Shimin had commanded troops since the age of 18, had prowess with a bow, sword, lance, and was known for his effective cavalry charges. Fighting a numerically superior army, he defeated Dou Jiande (573621) at Luoyang in the Battle of Hulao on May 28, 621. In a violent elimination of royal family due to fear of assassination, Li Shimin ambushed and killed two of his brothers, Li Yuanji (b. 603) and Crown Prince Li Jiancheng (b. 589) in the Incident at Xuanwu Gate on July 2, 626. Shortly after, his father abdicated in favour of him and he ascended the throne as Emperor Taizong. Although killing two brothers and deposing his father contradicted the Confucian value of filial piety, Taizong showed to be a capable leader who listened to the advice of the wisest members of his council. In 628, Emperor Taizong held a Buddhist memorial service for the casualties of war, and in 629 had Buddhist monasteries erected at the sites of major battles so that monks could pray for the fallen on both sides of the fight. This was during the campaign against Eastern Tujue, a Gktrk khanate that was destroyed after the capture of Jiali Khan Ashini Duobi by the famed Tang military officer Li Jing (571649), who later became a Chancellor of the Tang Dynasty. With this victory, the Turks accepted Taizong as their Khagan, or Great Khan, in addition to his rule as the Son of Heaven.


          


          Administration and politics


          


          Initial reforms
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          Taizong set out to solve internal problems within the government which had constantly plagued past dynasties. Building upon the Sui legal code, he issued a new legal code that subsequent Chinese dynasties would model theirs upon, as well as neighboring polities in Vietnam, Korea, and Japan. The earliest law code to survive though was the one established in the year 653, which was divided into 500 articles specifying different crimes and penalties ranging from ten blows with a light stick, one hundred blows with a heavy rod, exile, penal servitude, or execution. The legal code clearly distinguished different levels of severity in meted punishments when different members of the social and political hierarchy committed the same crime. For example, the severity of punishment was different when a servant or nephew killed a master or an uncle than when a master or uncle killed a servant or nephew. The Tang Code was largely retained by later codes such as the early Ming Dynasty (13681644) code of 1397, yet there were several revisions in later times, such as improved property rights for women during the Song Dynasty (9601279).


          The Tang had three departments (省, shěng), which were obliged to draft, review, and implement policies respectively. There were also six ministries (部, b) under the administrations that implemented policy, each of which was assigned different tasks. These divisional state bureaus included the personnel administration, finance, rites, military, justice, and public worksan administrative model which would last until the fall of the Qing Dynasty (16441912). Although the founders of the Tang related to the glory of the earlier Han Dynasty (202 BC220 AD), the basis for much of their administrative organization was very similar to the previous Southern and Northern Dynasties. The Northern Zhou (557581) divisional militia ( fubing) was continued by the Tang government, along with farmer-soldiers serving in rotation from the capital or frontier in order to receive appropriated farmland. The equal-field system of the Northern Wei Dynasty (386534) was also kept, although there were a few modifications.


          Although the central and local governments kept an enormous number of records about land property in order to assess taxes, it became common practice in the Tang for literate and affluent people to create their own private documents and signed contracts. These had their own signature and that of a witness and scribe in order to prove in court (if necessary) that their claim to property was legitimate. The prototype of this actually existed since the ancient Han Dynasty, while contractual language became even more common and embedded into Chinese literary culture in later dynasties.


          The centre of the political power of the Tang was the capital city of Chang'an (modern Xi'an), where the emperor maintained his large palace quarters, and entertained political emissaries with music, sports, acrobatic stunts, poetry, paintings, and dramatic theatre performances. The capital was also filled with incredible amounts of riches and resources to spare. When the Chinese prefectural government officials traveled to the capital in the year 643 to give the annual report of the affairs in their districts, Emperor Taizong discovered that many had no proper quarters to rest in, and were renting rooms with merchants. Therefore, Emperor Taizong ordered the government agencies in charge of municipal construction to build every visiting official his own private mansion in the capital.


          


          Imperial examinations


          Following the Sui Dynasty's example, the Tang abandoned the nine-rank system in favour of a large civil service system. Students of Confucian studies were potential candidates for the imperial examinations, the graduates of which could be appointed as state bureaucrats in the local, provincial, and central government. There were two types of exams that were given, mingjing ('illuminating the classics examination') and jinshi ('presented scholar examination'). The mingjing was based upon the Confucian classics, and tested the student's knowledge of a broad variety of texts. The jinshi tested a student's literary abilities in writing essay-style responses to questions on matters of governance and politics, as well as their skills in composing poetry. Candidates were also judged on their skills of deportment, appearance, speech, and level of skill in calligraphy, all of which were subjective criteria that allowed the already wealthy members of society to be chosen over ones of more modest means who were unable to be educated in rhetoric or fanciful writing skills. Indeed there was a disproportionate number of civil officials coming from aristocratic as opposed to non-aristocratic families. The exams were open to all male subjects whose fathers were not of the artisan or merchant classes, although having wealth or noble status was not a prerequisite in receiving a recommendation. In order to promote widespread Confucian education, the Tang government established state-run schools and issued standard versions of the Five Classics with selected commentaries.
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          This competitive procedure was designed to draw the best talent into government. But perhaps an even greater consideration for the Tang rulers, aware that imperial dependence on powerful aristocratic families and warlords would have destabilizing consequences, was to create a body of career officials having no autonomous territorial or functional power base. The Tang law code ensured equal division of inherited property amongst legitimate heirs, allowing a bit of social mobility and preventing the families of powerful court officials in becoming landed nobility through primogeniture. As it turned out, these scholar-officials acquired status in their local communities and in family ties, while they also shared values that connected them to the imperial court. From Tang times until the end of the Qing Dynasty in 1912, scholar-officials functioned often as intermediaries between the grassroots level and the government. Yet the potential of a widespread examination system was not fully realized until the Song Dynasty, where the merit-driven scholar official largely shed his aristocratic habits and defined his social status through the examination system. As historian Patricia Ebrey states of the Song period scholar-officials:


          
            
              The examination system, used only on a small scale in Sui and Tang times, played a central role in the fashioning of this new elite. The early Song emperors, concerned above all to avoid domination of the government by military men, greatly expanded the civil service examination system and the government school system.

            


            
              
            

          


          Nevertheless, the Sui and Tang dynasties institutionalized and set the foundations for the civil service system and this new elite class of exam-drafted scholar-officials.


          


          Religion and politics
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          From the onset, religion played a role in Tang politics. In his bid for power, Li Yuan had attracted a following by claiming descent from the Daoist sage Laozi (fl. 6th century BC). People bidding for office would have monks from Buddhist temples pray for them in public in return for cash donations or gifts if the person was to be selected. Before the persecution of Buddhism in the 9th century, Buddhism and Daoism were accepted side by side, and Emperor Xuanzong of Tang (r. 712756) invited monks and clerics of both religions to his court. At the same time Xuanzong exalted the ancient Laozi by granting him grand titles, wrote commentary on the Daoist Laozi, set up a school to prepare candidates for examinations on Daoist scriptures, and called upon the Indian monk Vajrabodhi (671741) to perform Tantric rites to avert a drought in the year 726. In 742 Emperor Xuanzong personally held the incense burner during the ceremony of the Ceylonese monk Amoghavajra (705774) reciting "mystical incantations to secure the victory of Tang forces." In addition, if religion played a role in politics, then politics played a role in religion as well. In the year 714, Emperor Xuanzong forbade shops and vendors in the city of Chang'an to sell copied Buddhist sutras, instead giving the Buddhist clergy of the monasteries the sole right to distribute sutras to the laity. In the previous year of 713, Emperor Xuanzong had liquidated the highly lucrative Inexhaustible Treasury, which was run by a prominent Buddhist monastery in Chang'an. This monastery collected vast amounts of money, silk, and treasures through multitudes of synonymous people's repentances, leaving the donations on the monastery's premise. Although the monastery was generous in donations, Emperor Xuanzong issued a decree abolishing their treasury on grounds that their banking practices were fraudulent, collected their riches, and distributed the wealth to various other Buddhist monasteries, Daoist abbeys, and to repair statues, halls, and bridges in the city.


          


          Taxes and the census
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          The Tang Dynasty government attempted to create an accurate census of the size of their empire's population, mostly for effective taxation and matters of military conscription for each region. The early Tang government established both the grain tax and cloth tax at a relatively low rate for each household under the empire. This was meant to encourage households to enroll for taxation and not avoid the authorities, thus providing the government with the most accurate estimate possible. In the census of 609, the population was tallied by efforts of the government at a size of 9 million households, or about 50 million people. Again, the Tang census of the year 742 approximated the size China's population to about 50 million people. Patricia Ebrey writes that even if a rather significant number of people had avoided the registration process of the tax census, the population size during the Tang had not grown significantly since the earlier Han Dynasty (the census of the year 2 recording a population of 59 million people in China). S.A.M. Adshead disagrees, estimating that there was about 75 million people by 750. In the Tang census of the year 754, there were 1,859 cities, 321 prefectures, and 1,538 counties throughout the empire. Although there were many large and prominent cities during the Tang, the rural and agrarian areas comprised the majority of China's population at some 80 to 90 percent. There was also a dramatic migratory shift of the population from northern to southern China, as the North held 75% of the overall population at the dynasty's inception, but by its end was reduced to 50%.


          Chinese population size would not dramatically increase until the Song Dynasty period, where the population doubled to 100 million people due to extensive rice cultivation in central and southern China, coupled with rural farmers holding more abundant yields of food that they could easily provide the growing market.


          


          Military and foreign policy


          


          Protectorates and tributaries
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          The 7th century and first half of the 8th century is generally considered the zenith era of the Tang Dynasty. Emperor Tang Xuanzong brought the Middle Kingdom to its golden age while the Silk Road thrived, with sway over Indochina in the south, and to the west Tang China was master of the Pamirs (modern-day Tajikistan) and protector of Kashmir bordering Persia. Some of the kingdoms paying tribute to the Tang Dynasty included Kashmir, Nepal, Khotan, Kucha, Kashgar, Japan, Korea, Champa, and kingdoms located in Amu Darya and Syr Darya valley. Turkic nomads addressed the Emperor of Tang China as Tian Kehan. After the widespread Gktrk revolt of Shabole Khan (d. 658) was put down at Issyk Kul in 657 by Su Dingfang (591667), Emperor Gaozong established several protectorates governed by a Protectorate General or Grand Protectorate General, which extended the Chinese sphere of influence as far as Herat in Western Afghanistan. Protectorate Generals were given a great deal of autonomy to handle local crises without waiting for central admission. After Xuanzong's reign, military governors (jiedushi) were given enormous power, including the ability to maintain their own armies, collect taxes, and pass their titles on hereditarily. It was commonly recognized as the beginning of the fall of Tang's central government.


          


          Soldiers and conscription


          By the year 737, Emperor Xuanzong discarded the policy of conscripting soldiers that were replaced every three years, replacing them with long-service soldiers who were more battle-hardened and efficient. It was more economically feasible as well, since training new recruits and sending them out to the frontier every three years drained the treasury. Plus, by the late 7th century, the fubing troops began abandoning military service and the homes allotted to them in the equal-field system, because the supposed standard 100 mu of land for each family was in fact decreasing in size in places where population expanded and the rich and wealthy bought up most of the land. Hard-pressed peasants and vagrants were then induced into military service with benefits of exemption from both taxation and corve labor service, as well as provisions for farmland and dwellings for dependents who accompanied soldiers on the frontier. By the year 742 the total number of enlisted troops in the Tang armies had risen to about 500,000 men.


          


          Turk and Western Regions
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          The Sui and Tang had one of the most successful military campaigns against the steppe nomads during its history. In terms of foreign policy to the north and west, the Chinese now had to deal with Turkic nomads, who were becoming the most dominant ethnic group in Central Asia. To handle and avoid any threats posed by the Turks, the Sui government repaired fortifications and received their trade and tribute missions. They sent royal princesses off to marry Turkic clan leaders, a total four of them in 597, 599, 614, and 617. The Sui stirred trouble and conflict amongst ethnic groups against the Turks. As early as the Sui Dynasty the Turks had become a major militarized force employed by the Chinese. When the Khitans began raiding northeast China in 605, a Chinese general led 20,000 Turks against them, distributing Khitan livestock and women to the Turks as a reward. The Tang, unlike the Sui, did not send royal princesses to their leaders; instead they were married to Turk mercenaries or generals in Chinese service, and such marriages only occurred in two rare occasions between 635 and 636. Throughout the Tang Dynasty until the end of 755, there were approximately ten Turkic generals serving under the Tang. While most of the Tang army was made of fubing Chinese conscripts, the majority of the army led by Turkic generals was of non-Chinese origin, campaigning largely in the western frontier where the presence of fubing troops was low.


          Civil war in China was almost totally diminished by 626, along with the defeat in 628 of the Ordos Chinese warlord Liang Shidu; after these internal conflicts, the Tang began an offensive against the Turks. In the year 630, Tang armies captured areas of the Ordos Desert, modern-day Inner Mongolia province, and southern Mongolia from the Turks. After this military victory, Emperor Taizong won the title of Great Khan amongst the various Turks in the region who pledged their allegiance to him and the Chinese empire (with several thousand Turks traveling into China to live at Chang'an). On June 11, 631, Emperor Taizong also sent envoys to the Xueyantuo bearing gold and silk in order to persuade the release of enslaved Chinese prisoners who were captured during the transition from Sui to Tang from the northern frontier; this embassy succeeded in freeing 80,000 Chinese men and women who were then returned to China. While the Turks were settled in the Ordos region (former territory of the Xiongnu), the Tang government took on the military policy of dominating the central steppe. Like the earlier Han Dynasty, the Tang Dynasty (along with Turkic allies) conquered and subdued Central Asia during the 640s and 650s. During Emperor Taizong's reign alone, large campaigns were launched against not only the Gktrks, but also separate campaigns against the Tuyuhun, the Tufan, the Xiyu states, and the Xueyantuo.
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          The Tang Empire fought with the Tibetan Empire for control of areas in Inner and Central Asia, which was at times settled with marriage alliances such as the marrying of Princess Wencheng (d. 680) to Songtsn Gampo (d. 649). There was a long string of conflicts with Tibet over territories in the Tarim Basin between 670692 and in 763 the Tibetans even captured the capital of China, Chang'an, for fifteen days amidst the An Shi Rebellion. In fact, it was during this rebellion that the Tang withdrew its western garrisons stationed in what is now Gansu and Qinghai, which the Tibetans then occupied along with the territory of what is now Xinjiang. Hostilities between the Tang and Tibet continued until they signed a formal peace treaty in 821. The terms of this treaty, including the fixed borders between the two countries, are recorded in a bilingual inscription on a stone pillar outside the Jokhang temple in Lhasa.


          During the Islamic conquest of Persia (633656), the son of the last ruler of the Sassanid Empire, Prince Pirooz, fled to Tang China. According to the Book of Tang, Pirooz was made the head of a Governorate of Persia in what is now Zaranj, Afghanistan. During this conquest of Persia, the Islamic Caliph Uthman Ibn Affan (r. 644656) sent an embassy to the Tang court at Chang'an. By the 740s, the Arabs of Khurasan had established a presence in the Ferghana basin and in Sogdiana. At the Battle of Talas in 751, Qarluq mercenaries under the Chinese defected, which forced Tang commander Gao Xianzhi (d. 756) to retreat. Although the battle itself was not of the greatest significance militarily, this was a pivotal moment in history; it marks the spread of Chinese papermaking into regions west of China, ultimately reaching Europe by the 12th century. Although they had fought at Talas, on June 11, 758, an Abbasid embassy arrived at Chang'an simultaneously with the Uyghur Turks in order to pay tribute. From even further west, a tribute embassy came to the court of Taizong in 643 from the Patriarch of Antioch.


          


          Korea and Japan
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          In terms of foreign policy to the east, the Chinese had more unsuccessful military campaigns as compared with elsewhere. Like the emperors of the Sui Dynasty before him, Taizong established a military campaign in 644 against the Korean kingdom of Goguryeo in the Goguryeo-Tang Wars. Since the ancient Han and Jin dynasties once had a commandery in ancient northern Korea, the Tang Chinese desired to conquer the region. Allying with the Korean Silla Kingdom, the Chinese fought against Baekje and their Yamato Japanese allies in the Battle of Baekgang in August of 663, a decisive Tang-Silla victory. The Tang Dynasty navy had several different ship types at its disposal to engage in naval warfare, these ships described by Li Quan in his Taipai Yinjing (Canon of the White and Gloomy Planet of War) of 759. The Battle of Baekgang was actually a restoration movement by remnant forces of Baekje, since their kingdom was toppled in 660 by a joint Tang-Silla invasion, led by notable Korean general Kim Yushin (595673) and Chinese general Su Dingfang. In another joint invasion with Silla, the Tang army severely weakened the Goguryeo Kingdom in the north by taking out its outer forts in the year 645. With joint attacks by Silla and Tang armies under commander Li Shiji (594669), the Kingdom of Goguryeo was destroyed by 668. Although they were formerly enemies, the Tang accepted officials and generals of Goguryeo into their administration and military, such as the brothers Yeon Namsaeng (634679) and Yeon Namsan (639701). From 668 to 676, the Tang Empire would control northern Korea. However, in 671 Silla began fighting the Tang forces there. At the same time the Tang faced threats on its western border when a large Chinese army was defeated by the Tibetans on the Dafei River in 670. By 676, the Tang army was driven out of Korea by Unified Silla. Following a revolt of the Eastern Turks in 679, the Tang abandoned its Korean campaigns.
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          Although the Tang had fought the Japanese, they still held cordial relations with Japan. There were numerous Imperial embassies to China from Japan, diplomatic missions that were not halted until 894 by Emperor Uda (r. 887897), upon persuasion by Sugawara no Michizane (845903). The Japanese Emperor Temmu (r. 672686) even established his conscripted army on that of the Chinese model, his state ceremonies on the Chinese model, and constructed his palace at Fujiwara on the Chinese model of architecture. Many Chinese Buddhist monks came to Japan to help further the spread of Buddhism as well. Two 7th century monks in particular, Zhi Yu and Zhi You, visited the court of Emperor Tenji (r. 661672), whereupon they presented a gift of a South Pointing Chariot that they had crafted. This 3rd century mechanically-driven directional- compass vehicle (employing a differential gear) was again reproduced in several models for Tenji in 666, as recorded in the Nihon Shoki of 720. Japanese monks also visited China; such was the case with Ennin (794864), who wrote of his travel experiences including travels along China's Grand Canal. The Japanese monk Enchin (814891) stayed in China from 839 to 847 and again from 853 to 858, landing near Fuzhou, Fujian and setting sail for Japan from Taizhou, Zhejiang during his second trip to China.


          


          Trade and spread of culture
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          Through use of the land trade along the Silk Road and maritime trade by sail at sea, the Tang were able to gain many new technologies, cultural practices, rare luxury, and contemporary items. From the Middle East, India, Persia, and Central Asia the Tang were able to acquire new ideas in fashion, new types of ceramics, and improved silver-smithing. The Chinese also gradually adopted the foreign concept of stools and chairs as seating, whereas the Chinese beforehand always sat on mats placed on the floor. To the Middle East, the Islamic world coveted and purchased in bulk Chinese goods such as silks, lacquerwares, and porcelain wares. Songs, dances, and musical instruments from foreign regions became popular in China during the Tang Dynasty. These musical instruments included oboes, flutes, and small lacquered drums from Kucha in the Tarim Basin, and percussion instruments from India such as cymbals. At the court there were nine musical ensembles (expanded from seven in the Sui Dynasty) representing music from throughout Asia.


          There was great contact and interest in India as a hub for Buddhist knowledge, with famous travelers such as Xuanzang (d. 664) visiting the South Asian subcontinent. After a 17-year long trip, Xuanzang managed to bring back tons of valuable Sanskrit texts to be translated into Chinese. There was also a Turkic-Chinese dictionary available for serious scholars and students, while Turkic folksongs gave inspiration to some Chinese poetry. In the interior of China, trade was facilitated by the Grand Canal and the Tang government's rationalization of the greater canal system that reduced costs of transporting grain and other commodities. The state also managed roughly 32,100 km (20,000 miles) of postal service routes by horse or boat.


          


          Silk Road


          The Silk Road was the most important pre-modern Eurasian trade route. During this period of the Pax Sinica, the Silk Road reached its golden age, whereby Persian and Sogdian merchants benefited from the commerce between East and West. At the same time, the Chinese empire welcomed foreign cultures, making the Tang capital arguably the most cosmopolitan area in the world.


          
            [image: A Tang Dynasty tri-color glazed figurine of a horse]

            
              A Tang Dynasty tri-colour glazed figurine of a horse
            

          


          Although the Silk Road from China to the West was initially formulated during the reign of Emperor Wu of Han (14187 BC), it was reopened by the Tang in 639 when Hou Junji (d. 643) conquered the West, and remained open for almost four decades. It was closed after the Tibetans captured it in 678, but in 699, during Empress Wu's period, the Silk Road reopened when the Tang reconquered the Four Garrisons of Anxi originally installed in 640, once again connecting China directly to the West for land-based trade. The Tang captured the vital route through the Gilgit Valley from Tibet in 722, lost it to the Tibetans in 737, and regained it under the command of the Goguryeo-Korean General Gao Xianzhi. After the An Shi Rebellion ended in 763, the Tang Empire had once again lost control over many of its outer western lands, as the Tibetan Empire largely cut off China's direct access to the Silk Road. An internal rebellion in 848 ousted the Tibetan rulers, while Tang China regained its western territories from Tibet in 851, which contained crucial grazing areas and pastures for raising horses that the Tang Dynasty desperately needed.


          Despite the many western travelers coming into China to live and trade, many travelers, mainly religious monks, recorded the strict border laws that the Chinese enforced. As the monk Xuanzang and many other monk travelers attested to, there were many Chinese government checkpoints along the Silk Road that examined travel permits into the Tang Empire. Furthermore, banditry was a problem along the checkpoints and oasis towns, as Xuanzang also recorded that his group of travelers were assaulted by bandits on multiple occasions.


          


          Seaports and maritime trade
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          Chinese envoys had been sailing through the Indian Ocean to India since the 2nd century BC, yet it was during the Tang Dynasty that a strong Chinese maritime presence could be found in the Persian Gulf and Red Sea, into Persia, Mesopotamia (sailing up the Euphrates River in modern-day Iraq), Arabia, Egypt, Aksum (Ethiopia), and Somalia in East Africa. From the same Quraysh tribe of Muhammad, Sa'd ibn Abi-Waqqas sailed from Ethiopia to China during the reign of Emperor Gaozu. He later traveled back to China with a copy of the Quran, establishing China's first mosque, the Mosque of Remembrance, during the reign of Emperor Gaozong. To this day he is still buried in a Muslim cemetery at Guangzhou.


          During the Tang Dynasty, thousands of foreigners came and lived in Guangzhou for trade and commercial ties with China, including Persians, Arabs, Hindu Indians, Malays, Sinhalese, Khmers, Chams, Jews and Nestorian Christians of the Near East, and many others. In 748, the Buddhist monk Jian Zhen described Guangzhou as a bustling mercantile centre where many large and impressive foreign ships came to dock. He wrote that "many big ships came from Borneo, Persia, Qunglun (Indonesia/ Java)...with...spices, pearls, and jade piled up mountain high", as written in the Yue Jue Shu (Lost Records of the State of Yue). After Arab and Persian pirates burned and looted Guangzhou in 758, the Tang government reacted by shutting the port down for roughly five decades, as foreign vessels docked at Hanoi instead. However, when the port reopened it continued to thrive. In 851 the Arab merchant Suleiman al-Tajir observed the manufacturing of Chinese porcelain in Guangzhou and admired its transparent quality. He also provided description on the mosque at Guangzhou, its granaries, its local government administration, some of its written records, the treatment of travellers, along with the use of ceramics, rice-wine, and tea. However, in another bloody episode at Guangzhou in 879, the Chinese rebel Huang Chao sacked the city, and purportedly slaughtered thousands of native Chinese, along with foreign Jews, Christians, and Muslims in the process. Chao's rebellion was eventually suppressed in 884.
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          Korean Silla, Manchurian Balhae and Japanese vessels were all involved in the Yellow Sea trade, in which Silla dominated the trade and Japanese vessels ventured into from Hizen. After Silla and Japan reopened renewed hostilities in the late 7th century, most Japanese maritime merchants chose to set sail from Nagasaki towards the mouth of the Huai River, the Yangzi River, and even as far south as the Hangzhou Bay in order to avoid Korean ships in the Yellow Sea. In order to sail back to Japan in 838, the Japanese embassy to China procured nine ships and sixty Korean sailors from the Korean wards of Chuzhou and Lianshui cities along the Huai River. It is also known that Chinese trade ships traveling to Japan set sail from the various ports along the coasts Zhejiang and Fujian provinces.


          The Tang government and Chinese merchants became interested in by-passing the Arab merchants who dominated the trade of the Indian Ocean, to gain access to thriving trade in the vast oceanic region. Beginning in 785, the Chinese began to call regularly at Sufala on the East African coast in order to cut out Arab middlemen, with various contemporary Chinese sources giving detailed descriptions of trade in Africa. The official and geographer Jia Dan (730805) wrote of two common sea trade routes in his day: one from the coast of the Bohai Sea towards Korea and another from Guangzhou through Malacca towards the Nicobar Islands, Sri Lanka and India, the eastern and northern shores of the Arabian Sea to the Euphrates River. In 863 the Chinese author Duan Chengshi (d. 863) provided detailed description about the slave trade, ivory trade, and ambergris trade in a country called Bobali, which historians point to the possibility of being Berbera in Somalia. In Fustat (old Cairo), Egypt, the fame of Chinese ceramics there led to an enormous demand for Chinese goods, hence Chinese often traveled there, also in later periods such as Fatimid Egypt. From this time period, the Arab merchant Shulama once wrote of his admiration for Chinese seafaring junks, but noted that the draft was too deep for them to enter the Euphrates River, which forced them to land small boats for passengers and cargo. Shulama also noted in his writing that Chinese ships were often very large, large enough to carry aboard 600 to 700 passengers each.


          


          Empress Wu and Emperor Xuanzong


          


          Usurpation of Wu Zetian
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          Although she entered Emperor Gaozong's court as the lowly consort Wu Zhao, Wu Zetian would rise to the highest seat of power in 690, establishing the short-lived latter Zhou Dynasty. Empress Wu's rise to power was achieved through cruel and calculating tactics. For example, she allegedly killed her own baby girl and blamed it on Gaozong's empress so that the empress would be demoted. Emperor Gaozong suffered a stroke in 655, and Wu began to make many of his court decisions for him, discussing affairs of state with his councilors that would take orders from her while she sat behind a screen. When Empress Wu's eldest son and crown prince began to assert his authority and announce his support for issues that were opposed to Empress Wu's ideas, he suddenly died in 675. Many suspected he was poisoned by Empress Wu. Although the next heir apparent kept a lower profile, in 680 he was accused by Wu of plotting a rebellion and was banished (and later forced to commit suicide). After only six weeks on the throne in 683, Emperor Zhongzong was deposed by Empress Wu after his attempt to appoint his wife's father as chancellor. Because she dominated the court of Emperor Ruizong (r. 684690), a group of Tang princes and their allies staged a major rebellion against Empress Wu in 684; yet her armies suppressed their dissent within two months. Becoming China's first female emperor in 690 upon her son's forced abdication, she ruled until shortly before her death in 705, deposed by her own retainers while her designated heir became Emperor Zhongzong again.


          In order to legitimize her rule in a religious sense, she circulated a document known as the Great Cloud Sutra, which predicted that a reincarnation of the Maitreya Buddha would be a female monarch who would dispel illness, worry, and disaster from the world. She even introduced numerous revised written characters to the written language, which were reversed back to the originals only after her death. Arguably the most important part of her legacy was diminishing the power of the northwest aristocracy, allowing people from other clans and regions of China to become more representative in Chinese politics and government.


          


          Rise of Xuanzong
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          There were many prominent women at court during and after Wu's reign, including Shangguan Wan'er (664710), a female poet, writer, and trusted official in charge of Wu's private office. In 706 the wife of Emperor Zhongzong of Tang, Empress Wei (d. 710), convinced her husband to staff government offices with his sister and her daughters, and in 709 requested that he grant women the right to bequeath hereditary privileges to their sons (which before was a male right only). Empress Wei eventually poisoned Zhongzong, whereupon she placed his fifteen year old son upon the throne in 710. Two weeks later, Li Longji (the later Emperor Xuanzong) entered the palace with a few followers and slew Empress Wei and her faction. He then installed his father Emperor Ruizong (r. 710712) on the throne. Just as Emperor Zhongzong was dominated by Empress Wei, so too was Ruizong dominated by Princess Taiping. This was finally ended when Princess Taiping's coup failed in 712 (she later hanged herself in 713) and Emperor Ruizong abdicated to Emperor Xuanzong.


          During the 44 year reign of Emperor Xuanzong, the Tang Dynasty was brought to its height, a golden age, a period of low economic inflation, as well as a toning down of the excessively lavish lifestyle of the imperial court. Seen as a progressive and benevolent ruler, Xuanzong even abolished the death penalty in the year 747, and all executions had to be approved beforehand by the emperor himself (which was relatively few, considering that there were only 24 executions in the year 730 alone). Xuanzong bowed to the consensus of his ministers on policy decisions and made efforts to fairly staff government ministries with different political factions. His staunch Confucian chancellor Zhang Jiuling (673740) worked to reduce deflation and increase the money supply by upholding the use of private coinage, although his aristocratic and technocratic successor Li Linfu (d. 753) favored government monopoly over the issuance of coinage. After 737 most of Xuanzong's confidence rested in his long-standing chancellor Li Linfu, who championed a more aggressive foreign policy employing non-Chinese generals that would cement the conditions for a massive rebellion against Xuanzong.


          


          Decline


          


          Rebellion and catastrophe
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          The Tang Empire was at its height of power up until the middle of the 8th century, when the An Shi Rebellion ( December 16, 755 February 17, 763) destroyed the prosperity of the empire. An Lushan was a half- Sogdian, half- Turk Tang commander since 744, had experience fighting the Khitans of Manchuria with a victory in 744, yet most of his campaigns against the Khitans were unsuccessful. He was given great responsibility in Hebei, which allowed him to rebel with an army of more than one hundred thousand troops. After capturing Luoyang, he named himself emperor of a new, but short-lived, Yan Dynasty. Despite early victories scored by Tang General Guo Ziyi (697781), the newly recruited troops of the army at the capital were no match for An Lushan's die-hard frontier veterans, so the court fled Chang'an. While the heir apparent raised troops in Shanxi and Xuanzong fled to Sichuan province, they called upon the help of the Uyghur Turks in 756. The Uyghur khan Moyanchur was greatly excited at this prospect, and even married his own daughter to the Chinese diplomatic envoy once he arrived, yet the Uyghur khan would in turn receive a Chinese princess as his bride. Although the Uyghurs helped recapture the Tang capital from the rebels, they continued to stay and refused to leave until the Tang paid them an enormous sum of tribute in silk. Even Abbasid Arabs assisted the Tang in putting down An Lushan's rebellion. The Tibetans took hold of the opportunity and raided many areas under Chinese control, and even after the Tibetan Empire had fallen apart in 842 (and the Uyghurs soon after) the Tang were in no position to reconquer Central Asia after 763. So significant was this loss that half a century later jinshi examination candidates were required to write an essay on the causes of the Tang's decline. Although An Lushan was killed by one of his eunuchs in 757, this time of troubles and widespread insurrection continued until rebel Shi Siming was killed by his own son in 763.


          One of the legacies that the Tang government left since 710 was the gradual rise of regional military governors, the jiedushi, who slowly came to challenge the power of the central government. After the An Shi Rebellion, the autonomous power and authority accumulated by the jiedushi in Hebei went beyond the central government's control. After a series of rebellions between 781 and 784 in today's Hebei, Shandong, Hubei and Henan provinces, the government had to officially acknowledge the jiedushi's hereditary ruling without accreditation. The Tang government relied on these governors and their armies for protection and to suppress locals that would take up arms against the government. In return, the central government would acknowledge the rights of these governors to maintain their army, collect taxes and even to pass on their title to heirs. As time passed on these military governors slowly phased out the prominence of civil officials drafted by exams, and became more autonomous from central authority. The rule of these powerful military governors lasted until 960, when a new civil order under the Song Dynasty was established. Also, the abandonment of the equal-field system meant that people could buy and sell land freely. Many poor fell into debt because of this, forced to sell their land to the wealthy, which led to the exponential growth of large estates. With the breakdown of the land allocation system after 755, the central Chinese state barely interfered in agricultural management and acted merely as tax collector for roughly a millennium, save a few instances such as the Song's failed land nationalization during the 13th century war with the Mongols.
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          With the central government collapsing in authority over the various regions of the empire, it was recorded in 845 that bandits and river pirates in parties of 100 or more began plundering settlements along the Yangtze River with little resistance. In 858, enormous floods along the Grand Canal inundated vast tracts of land and terrain of the North China Plain, which drowned tens of thousands of people in the process. The Chinese belief in the Mandate of Heaven granted to the ailing Tang was also challenged when natural calamities occurred, forcing many to believe the Heavens were displeased and that the Tang had lost their right to rule. Then in 873 a disastrous harvest shook the foundations of the empire, in some areas only half of all agricultural produce being gathered, and tens of thousands faced famine and starvation. In the earlier period of the Tang, the central government was able to meet crisis in the harvest, as it was recorded from 714719 that the Tang government took assertive action in responding to natural disasters by extending the price-regulation granary system throughout the country. The central government was able then to build a large surplus stock of foods to meet danger of rising famine and increased agricultural productivity through effective land reclamation, yet the Tang government in the 9th century was nearly helpless in dealing with any calamity.


          


          Rebuilding and recovery
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          Although these natural calamities and rebellions stained the reputation and hampered the effectiveness of the central government, the early 9th century is nonetheless viewed as a period of recovery for the Tang Dynasty. The government's withdrawal from its role in managing the economy had the unintended effect of stimulating trade, as more markets with less bureaucratic restrictions were opened up. By 780, the old grain tax and labor service of the 7th century was replaced by a semiannual tax paid in cash, signifying the shift to a money economy bolstered by the merchant class. Cities in the Jiangnan region to the south, such as Yangzhou, Suzhou, and Hangzhou prospered the most economically during the late Tang period. Although weakened after the An Shi Rebellion, in 799 the Tang government's salt monopoly accounted for over half of the government's revenues, while the salt commission became one of the most powerful state agencies, run by capable ministers chosen as specialists in finance. S.A.M. Adshead writes that this salt tax represents "the first time that an indirect tax, rather than tribute, levies on land or people, or profit from state enterprises such as mines, had been the primary resource of a major state." Even after the power of the central government was in decline since the mid 8th century, it was still able to function and give out imperial orders on a massive scale. The Tangshu ( Book of Tang) compiled in the year 945 recorded that in 828 the Tang government issued a decree that standardized irrigational square-pallet chain pumps in the country:


          
            
              In the second year of the Taihe reign period [828 AD], in the second month...a standard model of the chain pump was issued from the palace, and the people of Jingzhao Fu (d footnote: the capital) were ordered by the emperor to make a considerable number of machines, for distribution to the people along the Zheng Bai Canal, for irrigation purposes.

            


            
              
            

          


          The last great ambitious ruler of the Tang Dynasty was Emperor Xianzong of Tang (r. 805820), his reign period aided by the fiscal reforms of the 780s, including the government monopoly on the salt industry. He also had an effective well trained imperial army stationed at the capital led by his court eunuchs; this was the Army of Divine Strategy, numbering 240,000 in strength as recorded in 798. Between the years 806 and 819, Emperor Xianzong conducted seven major military campaigns to quell the rebellious provinces that had claimed autonomy from central authority, managing to subdue all but two of them. Under his reign there was a brief end to the hereditary jiedushi, as Xianzong appointed his own military officers and staffed the regional bureaucracies once again with civil officials. However, Xianzong's successors proved less capable and more interested in the leisure of hunting, feasting, and playing outdoor sports, allowing eunuchs to amass more power as drafted scholar-officials caused strife in the bureaucracy with factional parties. The eunuchs' power became unchallenged after Emperor Wenzong of Tang's (r. 826840) failed plot to have them overthrown; instead the allies of Emperor Wenzong were publicly executed in the West Market of Chang'an, by the eunuch's command.


          


          Collapse
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          In addition to natural calamities and jiedushi amassing autonomous control, the Huang Chao Rebellion (874884) resulted in the sacking of both Chang'an and Luoyang, and took an entire decade to suppress. Although the rebellion was defeated by the Tang, it never recovered from that crucial blow, weakening it for the future military powers to take over. There were also large groups of bandits, in the size of small armies, that ravaged the countryside in the last years of the Tang, who smuggled illicit salt, ambushed merchants and convoys, and even besieged several walled cities.


          A certain Zhu Wen (originally a salt smuggler) who had served under the rebel Huang had later surrendered to Tang forces, his military merit in betraying and defeating Huang's forces meaning rapid military promotions for him. In 907, after almost 300 years in power, the dynasty was ended when this military governor, Zhu Wen (known soon after as Taizu of Later Liang), deposed the last emperor of Tang, Emperor Ai of Tang, and took the throne for himself. He established his Later Liang Dynasty, which thereby inaugurated the Five Dynasties and Ten Kingdoms Period. A year later, the deposed Emperor Ai was poisoned to death by Zhu Wen.


          Although cast in a negative light by many for usurping power from the Tang, Zhu Wen turned out to be a skilled administrator. Emperor Taizu of Later Liang was also responsible for the building of a large seawall, new walls and roads for the burgeoning city of Hangzhou, which would later become the capital of the Southern Song Dynasty.


          


          Society and culture
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          Both the Sui and Tang Dynasties had turned away from the more feudal culture of the preceding Northern Dynasties, in favour of staunch civil Confucianism. The governmental system was supported by a large class of Confucian intellectuals selected through either civil service examinations or recommendations. In the Tang period, Daoism and Buddhism reigned as core ideologies as well, and played a large role in people's daily lives. The Tang Chinese enjoyed feasting, drinking, holidays, sports, and all sorts of entertainment, while Chinese literature blossomed and was more widely accessible with new printing methods.


          


          Leisure in the Tang


          Much more than earlier periods, the Tang era was an era renowned for its time reserved for leisure activity, especially for those in the upper classes. Many outdoor sports and activities were enjoyed during the Tang, including archery, hunting, horse polo, cuju football, cockfighting, and even tug of war. Government officials were granted vacations during their tenure in office. Officials were granted 30 days off every three years to visit their parents if they lived 1000 miles/1609 km away, or 15 days off if the parents lived more than 167 miles/268 km away (travel time not included). Officials were granted nine days of vacation time for weddings of a son or daughter, and either five, three, or one days/day off for the nuptials of close relatives (travel time not included). Officials also received a total of three days off for their son's capping initiation rite into manhood, and one day off for the ceremony of initiation rite of a close relative's son. Traditional Chinese holidays such as Chinese New Year, Lantern Festival, Cold Food Festival, and others were universal holidays. In the capital city of Chang'an there was always lively celebration, especially for the Lantern Festival since the city's nighttime curfew was lifted by the government for three days straight. Between the years 628 and 758, the imperial throne bestowed a total of sixty-nine grand carnivals nationwide, granted by the emperor in the case of special circumstances like important military victories, abundant harvests after a long drought or famine, the granting of amnesties, the installment of a new crown prince, etc. For special celebration in the Tang era, lavish and gargantuan-sized feasts were sometimes prepared, as the imperial court had staffed agencies to prepare the meals. This included a prepared feast for 1,100 elders of Chang'an in 664, a feast for 3,500 officers of the Divine Strategy Army in 768, and a feast for 1,200 women of the palace and members of the imperial family in the year 826. Drinking wine and alcoholic beverages was heavily ingrained into Chinese culture, as people drank for nearly every social event. A court official in the 8th century allegedly had a serpentine-shaped structure called the 'Ale Grotto' built with 50,000 bricks on the groundfloor that each featured a drinking bowl for his friends to drink from.


          


          Chang'an, the Tang capital
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          Although Chang'an was the site for the capital of the earlier Han and Jin dynasties, after subsequent destruction in warfare, it was the Sui Dynasty model that comprised the Tang era capital. The roughly-square dimensions of the city had six miles (10 km) of outer walls running east to west, and more than five miles (8 km) of outer walls running north to south. From the large Mingde Gates located mid-centre of the main southern wall, a wide city avenue stretched from there all the way north to the central administrative city, behind which was the Chentian Gate of the royal palace, or Imperial City. Intersecting this were fourteen main streets running east to west, while eleven main streets ran north to south. These main intersecting roads formed 108 rectangular wards with walls and four gates each, and each ward filled with multiple city blocks. The city was made famous for this checkerboard pattern of main roads with walled and gated districts, its layout even mentioned in one of Du Fu's poems. During the Heian period, the city of Heian kyō (present-day Kyoto) of Japan like many cities was arranged in the checkerboard street grid pattern of the Tang capital and in accordance with traditional geomancy following the model of Chang'an. Of these 108 wards in Chang'an, two of them (each the size of two regular city wards) were designated as government-supervised markets, and other space reserved for temples, gardens, ponds, etc. Throughout the entire city, there were 111 Buddhist monasteries, 41 Daoist abbeys, 38 family shrines, 2 official temples, 7 churches of foreign religions, 10 city wards with provincial transmission offices, 12 major inns, and 6 graveyards. Some city wards were literally filled with open public playing fields or the backyards of lavish mansions for playing horse polo and cuju football.
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          The Tang capital was the largest city in the world at its time, the population of the city wards and its outlying suburbs reaching 2 million inhabitants. The Tang capital was very cosmopolitan, with ethnicities of Persia, Central Asia, Japan, Korea, Vietnam, Tibet, India, and many other places living within. Naturally, with this plethora of different ethnicities living in Chang'an, there were also many different practiced religions, such as Buddhism, Nestorian Christianity, Manichaeism, Zoroastrianism, Judaism, and Islam being practiced within. With widely open access to China that the Silk Road to the west facilitated, many foreign settlers were able to move east to China, while the city of Chang'an itself had about 25,000 foreigners living within. Exotic green-eyed, blond-haired Tocharian ladies serving wine in agate and amber cups, singing, and dancing at taverns attracted customers. If a foreigner in China pursued a Chinese woman for marriage, he was required to stay in China and was unable to take his bride back to his homeland, as stated in a law passed in 628 to protect women from temporary marriages with foreign envoys.


          Chang'an was the centre of the central government, the home of the imperial family, and was filled with splendor and wealth. However, incidentally it was not the economic hub during the Tang Dynasty. The city of Yangzhou along the Grand Canal and close to the Yangtze River was the greatest economic centre during the Tang era. Yangzhou was the headquarters for the Tang's government monopoly on salt, and the greatest industrial centre of China; it acted as a midpoint in shipping of foreign goods that would be organized and distributed to the major cities of the north. Much like the seaport of Guangzhou in the south, Yangzhou boasted thousands of foreign traders from all across Asia.
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          There was also the secondary capital city of Luoyang, which was the favored capital of the two by Empress Wu. In the year 691 she had more than 100,000 families (more than 500,000 people) from around the region of Chang'an move to populate Luoyang instead. With a population of about a million, Luoyang became the second largest capital in the empire, and with its close proximity to the Luo River it benefited from southern agricultural fertility and trade traffic of the Grand Canal. However, the Tang court eventually demoted its capital status and did not visit Luoyang after the year 743, when Chang'an's problem of acquiring adequate supplies and stores for the year was solved. As early as 736, granaries were built at critical points along the route from Yangzhou to Chang'an, which eliminated shipment delays, spoilage, and pilfering. An artificial lake used as a transshipment pool was dredged east of Chang'an in 743, where curious northerners could finally see the array of boats found in southern China, delivering tax and tribute items to the imperial court.


          


          Literature


          The Tang period was a golden age of Chinese literature and art. There are over 48,900 poems penned by some 2,200 Tang authors that have survived until modern times. Perfecting one's skills in the composition of poetry became a required study for those wishing to pass imperial examinations, while poetry was also heavily competitive; poetry contests amongst esteemed guests at banquets and courtiers of elite social gatherings was common in the Tang period. Poetry styles that were popular in the Tang included gushi and jintishi, with the renowned Tang poet Li Bai (701762) famous for the former style, and Tang poets like Wang Wei (701761) and Cui Hao (704754) famous for their use of the latter. Jintishi poetry, or regulated verse, is in the form of eight-line stanzas or seven characters per line with a fixed pattern of tones that required the second and third couplets to be antithetical (although the antithesis is often lost in translation to other languages). Tang poems in particular remain the most popular out of every historical era of China. This great emulation of Tang era poetry began in the Song Dynasty period, as it was Yan Yu (active 11941245) who asserted that he was the first to designate the poetry of the High Tang (c. 713766) era as the orthodox material with "canonical status within the classical poetic tradition." At the pinnacle of all the Tang poets, Yan Yu had reserved the position of highest esteem for that of Du Fu (712770), a man who would not be viewed as such in his own era of poetic competitors, and branded by his peers as an anti-traditional rebel. Below is an example of Du Fu's poetry, To My Retired Friend Wei (Chinese: 贈衛八處士). Like many other poems in the Tang it featured the theme of a long parting between friends, which was often due to officials being frequently transferred to the provinces:
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              人生不相見， It is almost as hard for friends to meet


              動如參與商。 As for the morning and evening stars.


              今夕復何夕， Tonight then is a rare event,


              共此燈燭光。 Joining, in the candlelight,


              少壯能幾時， Two men who were young not long ago


              鬢髮各已蒼。 But now are turning grey at the temples.


              訪舊半為鬼， To find that half our friends are dead


              驚呼熱中腸。 Shocks us, burns our hearts with grief.


              焉知二十載， We little guessed it would be twenty years


              重上君子堂。 Before I could visit you again.


              昔別君未婚， When I went away, you were still unmarried;


              兒女忽成行。 But now these boys and girls in a row


              怡然敬父執， Are very kind to their father's old friend.


              問我來何方。 They ask me where I have been on my journey;


              問答乃未已， And then, when we have talked awhile,


              兒女羅酒漿。 They bring and show me wines and dishes,


              夜雨翦春韭， Spring chives cut in the night-rain


              新炊間黃粱。 And brown rice cooked freshly a special way.


              主稱會面難， My host proclaims it a festival,


              一舉累十觴。 He urges me to drink ten cups --


              十觴亦不醉， But what ten cups could make me as drunk


              感子故意長。 As I always am with your love in my heart?


              明日隔山嶽， Tomorrow the mountains will separate us;


              世事兩茫茫。 After tomorrow - who can say?

            


            
              Du Fu,
            

          


          There were other important literary forms besides poetry during the Tang period. There was Duan Chengshi's (d. 863) Miscellaneous Morsels from Youyang, an entertaining collection of foreign legends and hearsay, reports on natural phenomena, short anecdotes, mythical and mundane tales, as well as notes on various subjects. The exact literary category or classification that Duan's large informal narrative would fit into is still debated amongst scholars and historians.


          Short story fiction and tales were also popular during the Tang, one of the more famous ones being Yingying's Biography by Yuan Zhen (779831), which was widely circulated in his own time and by the Yuan Dynasty (12791368) became the basis for plays in Chinese opera. Timothy C. Wong places this story within the wider context of Tang love tales, which often share the plot designs of quick passion, inescapable societal pressure leading to the abandonment of romance, followed by a period of melancholy. Wong states that this scheme lacks the undying vows and total self-commitment to love found in Western romances such as Romeo and Juliet, but that underlying traditional Chinese values of inseparableness of self from one's environment (including human society) served to create the necessary fictional device of romantic tension.


          There were large encyclopedias published in the Tang. The Yiwen Leiju encyclopedia was compiled in 624 by the chief editor Ouyang Xun (557641) as well as Linghu Defen (582666) and Chen Shuda (d. 635). The encyclopedia Treatise on Astrology of the Kaiyuan Era was fully compiled in 729 by Gautama Siddha (fl. 8th century), an ethnic Indian astronomer, astrologer, and scholar born in the capital Chang'an.
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          Chinese geographers such as Jia Dan wrote accurate descriptions of places far abroad. In his work written between 785 and 805, he described the sea route going into the mouth of the Persian Gulf, and that the medieval Iranians (whom he called the people of Luo-He-Yi) had erected 'ornamental pillars' in the sea that acted as lighthouse beacons for ships that might go astray. Confirming Jia's reports about lighthouses in the Persian Gulf, Arabic writers a century after Jia wrote of the same structures, writers such as al-Mas'udi and al-Muqaddasi. The Tang Dynasty Chinese diplomat Wang Xuance traveled to Magadha (modern northeastern India) during the 7th century. Afterwards he wrote the book Zhang Tianzhu Guotu (Illustrated Accounts of Central India), which included a wealth of geographical information.


          Many histories of previous dynasties were compiled between 636 and 659 by court officials during and shortly after the reign of Emperor Taizong of Tang. These included the Book of Liang, Book of Chen, Book of Northern Qi, Book of Zhou, Book of Sui, Book of Jin, History of Northern Dynasties and the History of Southern Dynasties. Although not included in the official Twenty-Four Histories, the Tongdian and Tang Huiyao were nonetheless valuable written historical works of the Tang period. The Shitong written by Liu Zhiji in 710 was a meta-history, as it covered the history of Chinese historiography in past centuries until his time. The Great Tang Records on the Western Regions, compiled by Bianji, recounted the journey of Xuanzang, the Tang era's most renowned Buddhist monk.


          The Classical Prose Movement was spurred large in part by the writings of Tang authors Liu Zongyuan (773819) and Han Yu (768824). This new prose style broke away from the poetry tradition of the 'piantiwen' style begun in the ancient Han Dynasty. Although writers of the Classical Prose Movement imitated 'piantiwen', they criticized it for its often vague content and lack of colloquial language, focusing more on clarity and precision to make their writing more direct. This guwen (archaic prose) style can be traced back to Han Yu, and would become largely associated with orthodox Neo-Confucianism.


          


          Religion and philosophy
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          Since ancient times, the Chinese believed in a folk religion that incorporated many deities. The Chinese believed that the afterlife was a reality parallel to the living world, complete with its own bureaucracy and afterlife currency needed by dead ancestors. This is reflected in many short stories written in the Tang about people accidentally winding up in the realm of the dead, only to come back and report their experiences.


          Buddhism, originating in India around the time of Confucius, continued to flourish during the Tang period and was adopted by the imperial family, becoming thoroughly sinicized and a permanent part of Chinese traditional culture. In an age before Neo-Confucianism and figures such as Zhu Xi (11301200), Buddhism had begun to flourish in China during the Southern and Northern Dynasties, and became the dominant ideology during the prosperous Tang. Buddhist monasteries played an integral role in Chinese society, offering lodging for travelers in remote areas, schools for children throughout the country, and a place for urban literati to stage social events and gatherings such as going-away parties. Buddhist monasteries were also engaged in the economy, since their land property and serfs gave them enough revenues to set up mills, oil presses, and other enterprises. Although the monasteries retained 'serfs', these monastery dependents could actually own property and employ others to help them in their work, including their own slaves.


          The prominent status of Buddhism in Chinese culture began to decline as the dynasty and central government declined as well during the late 8th century to 9th century. Buddhist convents and temples that were exempt from state taxes beforehand were targeted by the state for taxation. In 845 Emperor Wuzong of Tang finally shut down 4,600 Buddhist monasteries along with 40,000 temples and shrines, forcing 260,000 Buddhist monks and nuns to return to secular life; this episode would later be dubbed one of the Four Buddhist Persecutions in China. Although the ban would be lifted just a few years after, Buddhism never regained its once dominant status in Chinese culture. This situation also came about through new revival of interest in native Chinese philosophies, such as Confucianism and Daoism. Han Yu (786824)who Arthur F. Wright stated was a "brilliant polemicist and ardent xenophobe"was one of the first men of the Tang to denounce Buddhism. Although his contemporaries found him crude and obnoxious, he would foreshadow the later persecution of Buddhism in the Tang, as well as the revival of Confucian theory with the rise of Neo-Confucianism of the Song Dynasty. Nonetheless, Chn Buddhism gained popularity amongst the educated elite. There were also many famous Chan monks from the Tang era, such as Mazu Daoyi, Baizhang, and Huangbo Xiyun. The sect of Pure Land Buddhism initiated by the Chinese monk Huiyuan (334416) was also just as popular as Chan Buddhism during the Tang.
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          Rivaling Buddhism was Daoism, a native Chinese philosophical and religious belief system that found its roots in the book of the Daodejing (attributed to Laozi in the 6th century BC) and the Zhuangzi. The ruling Li family of the Tang Dynasty actually claimed descent from the ancient Laozi. On numerous occasions where Tang princes would become crown prince or Tang princesses taking vows as Daoist priestesses, their lavish former mansions would be converted into Daoist abbeys and places of worship. Many Daoists were associated with alchemy in their pursuits to find an elixir of immortality and a means to create gold from concocted mixtures of many other elements. Although they never achieved their goals in either of these futile pursuits, they did contribute to the discovery of new metal alloys, porcelain products, and new dyes. The historian Joseph Needham labeled the work of the Daoist alchemists as "proto-science rather than pseudo-science."


          The Tang Dynasty also officially recognized various foreign religions. The Assyrian Church of the East, otherwise known as the Nestorian Christian Church, was given recognition by the Tang court. In 781, the Nestorian Stele was created in order to honour the achievements of their community in China. A Christian monastery was established in Shaanxi province where the Daqin Pagoda still stands, and inside the pagoda there is Christian-themed artwork. Although the religion largely died out after the Tang, it was revived in China following the Mongol invasions of the 13th century.


          


          Innovations
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          Woodblock printing made the written word available to vastly greater audiences. The text of the Diamond Sutra is an early example of Chinese woodblock printing, complete with illustrations embedded with the text. Among the earliest documents to be printed were Buddhist texts as well as calendars, the latter essential for calculating and marking which days were auspicious and which days were not. With so many books coming into circulation for the general public, literacy rates could improve, along with the lower classes being able to obtain cheaper sources of study. Therefore, there was more lower class people seen entering the Imperial Examinations and passing them by the later Song Dynasty. Although the later Bi Sheng's movable type printing in the 11th century was innovative for his period, woodblock printing that became widespread in the Tang would remain the dominant printing type in China until the more advanced printing press from Europe became widely accepted and used in East Asia.


          Technology during the Tang period was built also upon the precedents of the past. The mechanical gear systems of Zhang Heng (78139) and Ma Jun (fl. 3rd century) gave the Tang engineer, astronomer, and monk Yi Xing (683727) a great source of influence when he invented the world's first clockwork escapement mechanism in 725. This was used alongside a clepsydra clock and waterwheel to power a rotating armillary sphere in representation of astronomical observation. Yi Xing's device also had a mechanically-timed bell that was struck automatically every hour, and a drum that was struck automatically every quarter hour; essentially, a striking clock. Yi's astronomical clock and water-powered armillary sphere became well known throughout the country, since students attempting to pass the imperial examinations by 730 had to write an essay on the device as an exam requirement. However, the most common type of public and palace timekeeping device was the inflow clepsydra, improved in about 610 by the Sui Dynasty engineers Geng Xun and Yuwen Kai when they provided a steelyard balance that allowed seasonal adjustment in the pressure head of the compensating tank and could then control the rate of flow for different lengths of day and night.
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          There were many other technically impressive inventions during the Tang era. This included a 0.91 m (3 ft) tall mechanical wine server of the early 8th century that was in the shape of an artificial mountain, carved out of iron and rested on a lacquered-wooden tortoise frame. This intricate device used a hydraulic pump that siphoned wine out of metal dragon-headed faucets, as well as tilting bowls that were timed to dip wine down, by force of gravity when filled, into an artificial lake that had intricate iron leaves popping up as trays for placing party treats. Furthermore, as the historian Charles Benn describes it:


          
            
              Midway up the southern side of the mountain was a dragon...the beast opened its mouth and spit brew into a goblet seated on a large [iron] lotus leaf beneath. When the cup was 80 percent full, the dragon ceased spewing ale, and a guest immediately seized the goblet. If he was slow in draining the cup and returning it to the leaf, the door of a pavilion at the top of the mountain opened and a mechanical wine server, dressed in a cap and gown, emerged with a wooden bat in his hand. As soon as the guest returned the goblet, the dragon refilled it, the wine server withdrew, and the doors of the pavilion closed...A pump siphoned the ale that flowed into the ale pool through a hidden hole and returned the brew to the reservoir [holding more than 16 quarts/15 liters of wine] inside the mountain.

            


            
              
            

          


          Although the use of a teasing mechanical puppet in this wine-serving device was certainly ingenious, the use of mechanical puppets in China date back to the Qin Dynasty (221207 BC) while Ma Jun in the 3rd century had an entire mechanical puppet theatre operated by the rotation of a waterwheel. There was also an automatic wine-server known in the ancient Greco-Roman world, a design of Heron of Alexandria that employed an urn with an inner valve and a lever device similar to the one described above. There are many stories of automaton used in the Tang, including general Yang Wulian's wooden statue of a monk who stretched his hands out to collect contributions; when the amount of coins reached a certain weight, the mechanical figure moved his arms to deposit them in a sachel. This weight-and-lever mechanism was exactly like Heron's penny slot machine. Another device included one by Wang Ju, whose "wooden otter" could allegedly catch fish; Needham suspects a spring trap of some kind was employed here.


          The Chinese of the Tang period employed complex chemical formulas for an array of different purposes, often found through experiments of Daoist alchemy. These included a waterproof and dust-repelling cream or varnish for clothes and weapons, fireproof cement for glass and porcelain wares, a waterproof cream applied to silk clothes of underwater divers, a cream designated for polishing bronze mirrors, and many other useful formulas. The vitrified, translucent ceramic known as porcelain was invented in China during the Tang, although many types of glazed ceramics preceded it.


          The Chinese of the Tang era were also very interested in the benefits of officially classifying all of the medicines used in pharmacology. In 657, Emperor Gaozong of Tang (r. 649683) commissioned the literary project of publishing an official materia medica, complete with text and aid of illustrated drawing for 833 different medicinal substances taken from different stones, minerals, metals, plants, herbs, animals, vegetables, fruits, and cereal crops. In addition to compiling pharmacopeias, the Tang fostered learning in medicine by upholding imperial medical colleges, state examinations for doctors, and publishing forensic manuals for physicians.
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          In the realm of technical Chinese architecture, there were also government standard building codes, outlined in the early Tang book of the Yingshan Ling (National Building Law). Fragments of this book have survived in the Tang L (The Tang Code), while the Song Dynasty architectural manual of the Yingzao Fashi (State Building Standards) by Li Jie (10651101) in 1103 is the oldest existing technical treatise on Chinese architecture that has survived in full. During the reign of Emperor Xuanzong of Tang (712756) there were 34,850 registered craftsmen serving the state, managed by the Agency of Palace Buildings (Jingzuo Jian).


          In the realm of cartography, there were further advancements since the map-makers of the Han Dynasty. When the Tang chancellor Pei Ju (547627) was working for the Sui Dynasty as a Commercial Commissioner in 605, he created a well-known gridded map with a graduated scale in the tradition of Pei Xiu (224271). The Tang chancellor Xu Jingzong (592672) was also known for his map of China drawn in the year 658. In the year 785 the Emperor Dezong had the geographer and cartographer Jia Dan (730805) complete a map of China and her former colonies in Central Asia. Upon its completion in 801, the map was 9.1 m (30 ft) in length and 10 m (33 ft) in height, mapped out on a grid scale of one inch equaling one hundred li (Chinese unit of measuring distance). A Chinese map of 1137 is similar in complexity to the one made by Jia Dan, carved on a stone stele with a grid scale of 100 li. However, the only type of map that has survived from the Tang period are star charts. Despite this, the earliest extant terrain maps of China come from the ancient State of Qin; maps from the 4th century BC that were excavated in 1986.


          The 2nd century inventor Ding Huan (fl. 180 AD) of the Han Dynasty invented a rotary fan for air conditioning, with seven wheels 3 m (10 ft) in diameter and manually powered. In 747, Emperor Xuanzong had the Cool Hall (Liang Tian) built in the imperial palace, which the Tang Yulin describes as having water-powered fan wheels for air conditioning as well as rising jet streams of water from fountains. During the subsequent Song Dynasty, written sources mentioned the air conditioning rotary fan as even more widely used.


          


          Tang women
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          Women's social rights and social status during the Tang era were incredibly liberal-minded for the medieval period. However, this was largely reserved for urbane women of elite status, as men and women in the rural countryside labored hard in their different set of tasks; with wives and daughters responsible for more domestic tasks of weaving textiles and rearing of silk worms, while men tended to farming in the fields. There were many women in the Tang era who gained access to religious authority by taking vows as Daoist priestesses. The head mistresses of the bordellos in the North Hamlet (also known as the Gay Quarters) of the capital Chang'an acquired large amounts of wealth and power. Their high-class courtesans, who very much resembled Japanese geishas, were well respected. These courtesans were known as great singers and poets, supervised banquets and feasts, knew the rules to all the drinking games, and were trained to have the utmost respectable table manners. Although they were renowned for their polite behavior, the courtesans were known to dominate the conversation amongst elite men, and were not afraid to openly castigate or criticize prominent male guests who talked too much or too loudly, boasted too much of their accomplishments, or had in some way ruined dinner for everyone by rude behaviour (on one occasion a courtesan even beat up a drunken man who had insulted her). When singing to entertain guests, courtesans not only composed the lyrics to their own songs, but they popularized a new form of lyrical verse by singing lines written by various renowned and famous men in Chinese history.
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          Women who were full-figured (even plump) were considered attractive by men, as men also enjoyed the presence of assertive, active women. In example of the latter, the foreign horse-riding sport of polo from Persia became a wildly popular trend amongst the Chinese elite, as women often played the sport (as glazed earthenware figurines from the time period portray). The preferred hairstyle for women was to bunch their hair up like "an elaborate edifice above the forehead," while affluent ladies wore extravagant head ornaments, combs, pearl necklaces, face powders, and perfumes. A law was passed in 671 which attempted to force women to wear hats with veils again in order to promote decency, but these laws were ignored as some women started wearing caps and even no hats at all, as well as men's riding clothes and boots, and tight-sleeved bodices.


          There were some prominent court women after the era of Empress Wu, such as Yang Guifei (719756), who had Emperor Xuanzong appoint some of her friends and cronies in important ministerial and martial positions.


          


          Tea, food, and necessities
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          During the earlier Southern and Northern Dynasties (420589), and perhaps even earlier, the drink of tea had become popular in southern China. Tea comes from the leaf buds of Camelia sinensis, native to southwestern China. Tea was viewed then as a beverage of tasteful pleasure and looked upon with pharmacological purpose as well. During the Tang Dynasty, tea was synonymous with everything sophisticated in society. The Tang poet Lu Tong (790835) devoted most of his poetry to his love of tea. The 8th century author Lu Yu (known as the Sage of Tea) even wrote a treatise on the art of drinking tea, called the Classic of Tea (Chjīng). Tea was also enjoyed by Uyghur Turks; when riding into town, the first places they visited were the tea shops. Although wrapping paper had been used in China since the 2nd century BC, during the Tang Dynasty the Chinese were using wrapping paper as folded and sewn square bags to hold and preserve the flavor of tea leaves. Indeed, paper found many other uses besides writing and wrapping during the Tang era. Earlier, the first recorded use of toilet paper was made in 589 by the scholar-official Yan Zhitui (531591), and in 851 an Arab Muslim traveler commented on how the Tang era Chinese were not careful about cleanliness because they did not wash with water when going to the bathroom; instead, he said, the Chinese simply used paper to wipe with.


          In ancient times, the Chinese had outlined the five most basic foodstuffs known as the five grains: sesamum, legumes, wheat, panicled millet, and glutinous millet. The Ming Dynasty encyclopedist Song Yingxing (15871666) noted that rice was not counted amongst the five grains from the time of the legendary and deified Chinese sage Shennong (the existence of whom Yingxing wrote was "an uncertain matter") into the 2nd millenniums BC, because the properly wet and humid climate in southern China for growing rice was not yet fully settled or cultivated by the Chinese.
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          During the Tang, the many common foodstuffs and cooking ingredients in addition to those already listed were barley, garlic, salt, turnips, soybeans, pears, apricots, peaches, apples, pomegranates, jujubes, rhubarb, hazelnuts, pine nuts, chestnuts, walnuts, yams, taro, etc. The various meats that were consumed included pork, chicken, lamb (especially preferred in the north), sea otter, bear (which was hard to catch, but there were recipes for steamed, boiled, and marinated bear), and even bactrian camels. In the south along the coast meat from seafood was by default the most common, as the Chinese enjoyed eating cooked jellyfish with cinnamon, Sichuan pepper, cardamom, and ginger, as well as oysters with wine, fried squid with ginger and vinegar, horseshoe crabs and red crabs, shrimp, and pufferfish, which the Chinese called 'river piglet'. Some foods were also off-limits, as the Tang court encouraged people not to eat beef (since the bull was a valuable draft animal), and from 831 to 833 Emperor Wenzong of Tang even banned the slaughter of cattle on the grounds of his religious convictions to Buddhism. From the trade overseas and over land, the Chinese acquired golden peaches from Samarkand, date palms, pistachios, and figs from Persia, pine seeds and ginseng roots from Korea, and mangoes from Southeast Asia. In China, there was a great demand for sugar; during the reign of Harsha (r. 606647) over North India, Indian envoys to Tang China brought two makers of sugar who successfully taught the Chinese how to cultivate sugarcane. Cotton also came from India as a finished product from Bengal, although it was during the Tang that the Chinese began to grow and process cotton, and by the Yuan Dynasty it became the prime textile fabric in China.


          Methods of food preservation were important and practiced throughout China. The common people used simple methods of preservation, such as digging deep ditches and trenches, brining, and salting their foods. The emperor had large ice pits located in the parks in and around Chang'an for preserving food, while the wealthy and elite had their own smaller ice pits. Each year the emperor had laborers carve 1000 blocks of ice from frozen creeks in mountain valleys, each block with the dimension of 0.91m (3ft) by 0.91m by 1.06m (3ft). There were many frozen delicacies enjoyed during the summer, especially chilled melon.


          


          Historiography


          The first classic work about the Tang is the Book of Tang by Liu Xu (887946) et al of the Later Jin, who redacted it during the last years of his life. This was edited into another history (labelled the New Book of Tang) in order to distinguish it, which was a work by the Song historians Ouyang Xiu (10071072), Song Qi (9981061), et al of the Song Dynasty (between the years 1044 and 1060). Both of them were based upon earlier annals, yet those are now lost. Both of them also rank among the Twenty-Four Histories of China. One of the surviving sources of the Book of Tang, primarily covering up to 756, is the Tongdian, which Du You presented to the emperor in 801. The Tang period was again placed into the enormous universal history text of the Zizhi Tongjian, edited, compiled, and completed in 1084 by a team of scholars under the Song Dynasty Chancellor Sima Guang (10191086). This historical text, written with 3 million Chinese characters in 294 volumes, covered the history of China from the beginning of the Warring States (403 BC) until the beginning of the Song Dynasty (960).
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          In geometry, the tangent line (or simply the tangent) to a curve at a given point is the straight line that "just touches" the curve at that point (in the sense explained more precisely below). As it passes through the point of tangency, the tangent line is "going in the same direction" as the curve, and in this sense it is the best straight-line approximation to the curve at that point. The same definition applies to space curves and curves in n-dimensional Euclidean space.


          In a similar way, the tangent plane to a surface at a given point is the plane that "just touches" the surface at that point. The concept of a tangent is one of the most fundamental notions in differential geometry and has been extensively generalized  see Tangent space.


          The word "tangent" comes from the Latin tangere, meaning "to touch".


          


          Tangent line to a curve


          
            [image: A tangent, a chord, and a secant to a circle.]

            
              A tangent, a chord, and a secant to a circle.
            

          


          The intuitive notion that a tangent "just touches" a curve can be made more explicit by considering the sequence of straight lines ( secant lines) passing through two points, A and B, that lie on the curve. The tangent at A is the limit of the progression of secant lines as B moves ever closer to A. The existence and uniqueness of the tangent line depends on a certain type of mathematical smoothness, known as "differentiability". For example, if two circular arcs meet at a sharp point (a vertex) then there is no uniquely defined tangent at the vertex because the limit of the progression of secant lines depends on the direction in which "point B" approaches the vertex.


          In most cases commonly encountered, the tangent to a curve does not cross the curve at the point of tangency (though it may, when continued, cross the curve at other places away from the point of tangency). This is true, for example, of all tangents to a circle or a parabola. However, at exceptional points called inflection points, the tangent line does cross the curve at the point of tangency. An example is the point (0,0) on the graph of the cubic parabola y = x3.


          Conversely, it may happen that the curve lies entirely on one side of a straight line passing through a point on it, and yet this straight line is not a tangent line. This is the case, for example, for a line passing through the vertex of a triangle and not interecting the triangle  where the tangent line does not exist for the reasons explained above. In convex geometry, such lines are called supporting lines.


          


          Analytical approach


          The geometric idea of the tangent line as the limit of secant lines serves as the motivation for analytical methods that are used to find tangent lines explicitly. The question of finding the tangent line to a graph, or the tangent line problem, was one of the central questions leading to the development of calculus in the 17th century. In the second book of his Geometry Ren Descartes said of the problem of constructing the tangent to a curve, "And I dare say that this is not only the most useful and most general problem in geometry that I know, but even that I have ever desired to know."


          


          Intuitive description


          Suppose that a curve is given as the graph of a function, y = f(x). To find the tangent line at the point p = (a, f(a)), consider another nearby point q = (a + h, f(a + h)) on the curve. The slope of the secant line passing through p and q is equal to the difference quotient


          
            	[image: \frac{f(a+h)-f(a)}{h}.]

          


          As the point q approaches p, which corresponds to making h smaller and smaller, the difference quotient should approach a certain limiting value k, which is the slope of the tangent line at the point p. If k is known, the equation of the tangent line can be found in the point-slope form:


          
            	[image:  y-f(a) = k(x-a).\,]

          


          


          More rigorous description


          To make the preceding reasoning rigorous, one has to explain what is meant by the difference quotient approaching a certain limiting value k. The precise mathematical formulation was given by Cauchy in the 19th century and is based on the notion of limit. Suppose that the graph does not have a break or a sharp edge at p and it is neither plumb nor too wiggly near p. Then there is a unique value of k such that as h approaches 0, the difference quotient gets closer and closer to k, and the distance between them becomes negligible compared with the size of h, if h is small enough. This leads to the definition of the slope of the tangent line to the graph as the limit of the difference quotients for the function f. This limit is the derivative of the function f at x = a, denoted f(a). Using derivatives, the equation of the tangent line can be stated as follows:


          
            	[image:  y=f(a)+f'(a)(x-a).\,]

          


          Calculus provides rules for computing the derivatives of functions that are given by formulas, such as the power function, trigonometric functions, exponential function, logarithm, and their various combinations. Thus equations of the tangents to graphs of all these functions, as well as many others, can be found by the methods of calculus.


          


          When the method fails


          Calculus also demonstrates that there are functions and points on their graphs for which the limit determining the slope of the tangent line does not exist. For these points the function f is non-differentiable. There are two possible reasons for the method of finding the tangents based on the limits and derivatives to fail: either the geometric tangent exists, but it is a vertical line, which cannot be given in the point-slope form since it does not have a slope, or the graph is too badly behaved to admit a geometric tangent.


          The graph y = x1/3 illustrates the first possibility: here the difference quotient at a = 0 is equal to h1/3/h = h 2/3, which becomes very large as h approaches 0. The tangent line to this curve at the origin is vertical.


          The graph y = |x| of the absolute value function consists of two straight lines with different slopes joined at the origin. As a point q approaches the origin from the right, the secant line always has slope 1. As a point q approaches the origin from the left, the secant line always has slope 1. Therefore, there is no unique tangent to the graph at the origin (although in a certain sense, there are two half-tangents, corresponding to two possible directions of approaching the origin).
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          Tangent circles


          Two circles, with radii of ri and centers at (xi , yi), for i=1, 2 are said to be tangent to each other if


          
            	[image: \left(x_1-x_2\right)^2+\left(y_1-y_2\right)^2=\left(r_1\pm r_2\right)^2]

          


          


          Surfaces and higher-dimensional manifolds


          The tangent plane to a surface at a given point p is defined in an analogous way to the tangent line in the case of curves. It is the best approximation of the surface by a plane at p, and can be obtained as the limiting position of the planes passing through 3 distinct points on the surface close to p as these points converge to p. More generally, there is a k-dimensional tangent space at each point of a k-dimensional manifold in the n-dimensional Euclidean space.
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          A tank is a tracked, armoured fighting vehicle designed for front-line combat and combines strong strategic and tactical offensive and defensive capabilities. Firepower is normally provided by a large- calibre main gun in a rotating turret and secondary machine guns, while heavy armour and all-terrain mobility provide protection for the tank and its crew, allowing it to perform all primary tasks of the armoured troops on the battlefield.


          Tanks were first manufactured during World War I in an effort to break the bloody deadlock of trench warfare. The British Army was the first to field a vehicle that combined three key characteristics: mobility over barbed wire and rough terrain, armour to withstand small arms fire and shrapnel and the firepower required to suppress or destroy machine gun nests and pillboxes. Despite some success and a significant psychological effect on the German infantry, "the tank in 1918 was not a war-winning weapon."


          Interwar developments culminated in the blitzkrieg employed by the German Wehrmacht during World War II and the contribution of the panzers to this doctrine. Hard lessons learned by the Allies during WWII cemented the reputation of the tank, appropriately employed in combined arms forces, as "indispensable to success in both tactical and strategic terms." Today, tanks seldom operate alone, being organized into armoured units and operating in combined-arms formations. Despite their apparent invulnerability, without support, tanks are vulnerable to anti-tank artillery, helicopters and aircraft, enemy tanks, anti-tank and improvised mines, and (at close range or in urban environments) infantry.


          Due to its formidable capabilities and versatility the battle tank is generally considered a key component of modern armies, but recent thinking has challenged the need for such powerful and expensive weaponry in a period characterized by unconventional and asymmetric warfare. Ongoing research and development attempts to equip the tank to meet the challenges of the 21st century.


          


          


          History
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          The first proposal for a tank was by the Austrian Oberleutenant Gnther Burstyn who, in 1911, proposed a design for "motor artillery" (Motorengeschtz) with a turret, but his design never progressed beyond a German patent in 1912.


          Tank or "landship" development, originally conducted by the British Navy under the auspices of the Landships Committee was sponsored by the First Lord of the Admiralty, Winston Churchill and proceeded through a number of prototypes culminating in the Mark I tank prototype, named Mother. The first tank to engage in battle was designated D1, a British Mark I, during the Battle of Flers-Courcellette on 15 September 1916.


          In contrast to World War II, Germany fielded very few tanks during WWI, with only 15 of the A7V type being produced in Germany during the war. The first tank versus tank action took place on 24 April 1918 at Villers-Bretonneux, France, when three British Mark IVs met three German A7Vs.


          Mechanical problems, poor mobility and piecemeal tactical deployment limited the military significance of the tank in World War I and the tank did not fulfil its promise of rendering trench warfare obsolete. Nonetheless, it was clear to military thinkers on both sides that tanks would play a significant role in future conflicts.


          


          Interwar years


          In the interwar period tanks underwent further mechanical development and, in terms of tactics, J.F.C. Fuller's doctrine of spearhead attacks with massed tank formations was the basis for work by Heinz Guderian in Germany, Percy Hobart in Britain, Adna R. Chaffee, Jr. in the U.S., Charles de Gaulle in France, and Mikhail Tukhachevsky in the USSR. All came to similar conclusions, but in the Second World War only Germany would initially put the theory into practice on a large scale, and it was their superior tactics and French blunders, not superior weapons, that made blitzkrieg so successful in May 1940. For information regarding tank development in this period, see tank development between the wars.


          Germany, Italy and the Soviet Union all experimented heavily with tank warfare during their clandestine and volunteer involvement in the Spanish Civil War, which saw some of the earliest examples of successful mechanized combined armssuch as when Republican troops, equipped with Soviet-supplied medium tanks and supported by aircraft, eventually routed Italian troops fighting for the Nationalists in the seven-day Battle of Guadalajara in 1937.


          


          Blitzkrieg and combined arms
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          World War II was the first conflict where armoured vehicles were critical to success on the battlefield and during this period the tank developed rapidly as a weapon system. During the Invasion of Poland the Panzer II and the captured Czechoslovakian Panzer 38(t) light tanks predominated. The Somua S35 and Char B1 in the French Army and the Panzer III and Panzer IV medium tanks appeared in numbers during the Battle of France, while the North African Campaign brought the British Crusader and Matilda into combat with the panzers. In Operation Barbarossa the Wehrmacht encountered the Soviet T-34 and this prompted development so that during the Invasion of Normandy from June 1944 the Germans were fielding the Panther and Tiger tanks against the Allied Sherman. By 1945 and the final stages of the war the Tiger II, Pershing and Iosif Stalin tanks dominated the battlefields where they saw action.


          During WWII the tactics and strategy of deploying tank forces underwent a revolution. Heinz Guderian, father of the German panzer forces, said "Where tanks are, the front is", and this concept became a reality in WWII. Following the Invasion of Poland where tanks performed in a more traditional role in close cooperation with infantry units, in the Battle of France deep independent armoured strategic penetrations were executed by the Germans, a tactic later called Blitzkrieg or 'lightning war'. Early war German tanks sacrificed firepower and protection for mobility and reliability. Blitzkrieg made use of innovative combined arms tactics and radios in all of the tanks to provide command and control which made them more effective tank for tank than their Allied opponents, despite the Allied machines being more than a match for the panzers one-on-one. The French Army, with tanks equal or superior to the German tanks in both quality and quantity employed a linear defensive strategy to which the armoured cavalry units were made subservient. The French also had poor command and control systems, lacking radios in many of their tanks and headquarters. In accordance with the tactics of blitzkrieg, German tanks bypassed enemy strongpoints and could radio for close air support to destroy them, or leave them to the infantry on foot. A related development, mechanized infantry, allowed some of the troops to keep up with the tanks and create highly mobile combined arms forces.


          Operation Barbarossa started with the Soviets having a superior tank design, the T-34, but a lack of preparations for the Axis surprise attack, mechanical problems, poor training of the crews and incompetent leadership caused the Soviet machines to be surrounded and destroyed in large numbers. However, the geographic scale of the conflict, the dogged resistance of the Soviet combat troops, Soviet manpower and production capability and the Russian Winter prevented a repeat of the Blitzkrieg of 1940. Despite early successes against the Soviets, the Germans were forced to up-gun their Panzer IVs, and design and build larger and more expensive Panther and Tiger tanks. In doing so the Wehrmacht denied the infantry and other support arms the production priorities that they needed to remain equal partners with the increasingly sophisticated tanks, in turn violating the principle of combined arms that they had pioneered. In the meantime, the Soviets ramped up T-34 production for a huge quantitative advantage.


          When entering WWII American mass production capacity enabled her to rapidly construct thousands of relatively cheap Sherman tanks. A compromise all round, the Sherman was reliable and formed a large part of the Anglo-American ground forces, but in a tank vs tank battle they were no match for the German Panther and Tiger tanks. Numerical and logistical superiority and the successful use of combined arms allowed the Allies to overrun the German forces during the Battle of Normandy. The Sherman Firefly was introduced to improve the Sherman's firepower, but concerns about protection remained.


          Tank chassis were modified to produce flame tanks, mobile rocket artillery and combat engineering vehicles for tasks including mine-clearing and bridging. Specialised self-propelled guns were also developed: tank destroyers and assault guns were cheap, stripped down tanks carrying heavy guns, often in a fixed hull mounting. The firepower and low cost of these vehicles made them attractive but as manufacturing techniques improved and larger turret rings made larger tank guns feasible, the gun turret was recognised as the most effective mounting for the main gun to allow movement in a different direction from firing, enhancing tactical flexibility.


          


          The Cold War arms race


          During the Cold War, tension between the Warsaw Pact countries and NATO countries created an arms race that ensured that tank development proceeded largely as it had during WWII. The essence of tank designs during the Cold War had been hammered out in the closing stages of World War II. Large turrets, capable suspension systems, greatly improved engines, sloped armour and large-calibre (90 mm and larger) guns were standard. Tank design during the Cold War built on this foundation and included improvements to fire control, gyroscopic gun stabilisation, communications (primarily radio) and crew comfort and saw the introduction of laser rangefinders and infrared night vision equipment. Armour technology progressed in an ongoing race against improvements in anti-tank weapons, especially antitank guided missiles like the TOW.


          Medium tanks of WWII evolved into the main battle tank (MBT) of the Cold War and took over the majority of tank roles on the battlefield. This gradual transition occurred in the 1950s and 60s due to anti-tank guided missiles, sabot ammunition and high explosive anti-tank warheads. WWII had shown that the speed of a light tank was no substitute for armour and firepower and heavy tanks were as vulnerable as medium tanks to newer weapon technology, rendering them obsolete.


          In a trend started in WWII, economies of scale led to serial production of progressively upgraded models of all major tanks during the Cold War. For the same reason many upgraded post-WWII tanks and their derivatives (for example, the T-55 and T-72) remain in active service around the world, and even an obsolete tank may be the most formidable weapon on battlefields in many parts of the world. Among the tanks of the 1950s were the British Centurion and Soviet T-54/55 in service from 1946, and the US M48 from 1951. These three vehicles formed the bulk of the armoured forces of NATO and the Warsaw Pact throughout the Cold War. Lessons learned from tanks such as the Leopard 1, M60 Patton, Chieftain, and T-72 led to the contemporary Leopard 2, M1 Abrams, Challenger 2, T-90 and Merkava IV.


          Tanks and anti-tank weapons of the Cold War era saw action in a number of proxy wars like the Korean War, Vietnam War, Soviet war in Afghanistan and Arab-Israeli conflicts culminating in the Yom Kippur War. The T-55, for example, has seen action in no fewer than 32 conflicts. In these wars the USA or NATO countries and the Soviet Union or China consistently backed opposing forces. Proxy wars were studied by Western and Soviet military analysts and provided a grim contribution to the Cold War tank development process.
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          21st century


          As of 2005, there were 1,100 M1 Abrams used by the United States Army in the course of the Iraq War, and they have proven to have an unexpectedly high level of vulnerability to roadside bombs. A relatively new type of remotely-detonated mine, the explosively formed penetrator has been used with some success against American armoured vehicles (particularly the Bradley fighting vehicle). However, with upgrades to their armour in the rear, M1s have proven invaluable in fighting insurgents in urban combat, particularly at the Battle of Fallujah, where the Marines brought in two extra brigades. Britain deployed its Challenger 2 tanks to support its operations in southern Iraq.


          


          Tank design
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          The three traditional factors determining a tank's effectiveness in battle are its firepower, protection, and mobility. In practical terms, the cost to manufacture and maintain a given tank design is also important in that it determines how many tanks a nation can afford to field.


          Firepower is the ability of a tank to identify, engage, and destroy a target. Protection is the tank's ability to resist being detected, engaged, and disabled or destroyed by enemy fire. Mobility includes tactical (short range) movement over the battlefield including over rough terrain and obstacles, as well as strategic (long range) mobility, the ability of the tank to be transported by road, rail, sea, or air to the battlefield.


          Tank design is a compromise; it is not possible to maximize firepower, protection and mobility simultaneously. For example, increasing protection by adding armour will result in an increase in weight and therefore decrease mobility; increasing firepower by installing a larger gun will force the designer to sacrifice speed or armour to compensate for the added weight and cost.


          Since WWII tank development has shifted focus from experimenting with large scale mechanical changes to the tank design to focusing on technological advances in the tank's subsystems to improve its performance. However, a number of novel designs have appeared throughout this period with mixed success, including the Soviet IT-1, the Swedish S-tank, the Israeli Merkava, and the incorporation of autoloaders to reduce the crew complement in a number of tanks.


          


          Firepower


          The main weapon of all modern tanks is a single, large- calibre (105 to 125mm) gun mounted in a fully traversing turret. The typical tank gun is a smoothbore weapon capable of firing armour-piercing kinetic energy penetrators (KEP), also known as armour-piercing discarding sabot (APDS), and high explosive anti-tank (HEAT) shells and/or anti-tank guided missiles (ATGM) to destroy armoured targets, as well as high explosive (HE) shells for engaging soft targets or fortifications. Canister shot may be used in close or urban combat situations where the risk of hitting friendly forces with shrapnel from HE rounds is unacceptably high.


          A gyroscope is used to stabilise the main gun, allowing it to be effectively aimed and fired at the "short halt" or on the move. Modern tank guns are also commonly fitted with insulating thermal jackets to reduce gun-barrel warping caused by uneven thermal expansion, bore evacuators to minimise fumes entering the crew compartment and sometimes muzzle brakes to minimise the effect of recoil on accuracy and rate of fire.


          Modern target detection relies on telescopic periscopes and sophisticated light intensification and thermal imaging equipment to improve fighting capability at night, in poor weather and in smoke. The accuracy of modern tank guns is pushed to the mechanical limit by computerized fire-control systems. A fire-control system uses a laser rangefinder to determine the range to the target, a thermocouple, anemometer and wind vane to correct for weather effects and a muzzle referencing system to correct for gun-barrel temperature, warping and wear. Two sightings of a target with the range-finder enable calculation of the target movement vector. This information is combined with the known movement of the tank and the principles of ballistics to calculate the elevation and aim point that maximises the probability of hitting the target.


          Usually, tanks carry small-calibre ( 7.62 to 20mm) armament for short-range defence where fire from the main weapon would be ineffective, for example when engaging infantry, light vehicles or aircraft. A typical complement of secondary weapons is a general-purpose machine gun mounted coaxially with the main gun, and a heavier antiaircraft machine gun on the turret roof.


          


          Protection
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          A tank's protection is the combination of its ability to avoid detection, to avoid being hit by enemy fire, its armour to resist the effects of enemy fire, and to sustain damage and complete its mission, or at least protect its crew. In common with most unit types, tanks are subject to additional hazards in wooded and urban combat environments which largely negate the advantages of the tank's long-range firepower and mobility, limit the crew's detection capabilities and can restrict turret traverse. Despite these disadvantages, tanks retain high survivability against previous-generation rocket-propelled grenades in all combat environments by virtue of their armour. By contrast, tank survivability against newer-generation tandem-warhead anti-tank missiles is a concern for military planners.


          


          Avoiding detection


          


          A tank avoids detection using the doctrine of CCD: camouflage (looks the same as the surroundings), concealment (cannot be seen) and deception (looks like something else).


          Working against efforts to avoid detection is the fact that a tank is a large metallic object with a distinctive, angular silhouette that emits copious heat and noise. Consequently, it's difficult to effectively camouflage a hull-up tank in the absence of some form of cover or concealment (e.g., woods). The tank becomes easier to detect when moving (typically, whenever it is in use) due to the large, distinctive auditory, vibration and thermal signature of its power plant. Tank tracks and dust clouds also betray past or present tank movement. Switched-off tanks are vulnerable to infra-red detection due to differences between the thermal conductivity and therefore heat dissipation of the metallic tank and its surroundings. At close range the tank can be detected even when powered down and fully concealed due to the column of warmer air above the tank and the smell of diesel.


          Thermal blankets slow the rate of heat emission and camouflage nets use a mix of materials with differing thermal properties to operate in the infra-red as well as the visible spectrum. Camouflage attempts to break up the distinctive appearance and silhouette of a tank. Adopting a turret-down or hull-down position reduces the visible silhouette of a tank as well as providing the added protection of a position in defilade.


          


          Armour
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          To effectively protect the tank and its crew, tank armour must counter a wide variety of antitank threats. Protection against kinetic energy penetrators and high explosive anti-tank (HEAT) shells fired by other tanks is of primary importance, but tank armour also aims to protect against infantry antitank missiles, antitank mines, bombs, direct artillery hits, and (less often) nuclear, biological and chemical threats, any of which could disable or destroy a tank or its crew.


          Steel armour plate was the earliest type of armour. The Germans pioneered the use of face hardened steel during WWII and the Soviets also achieved improved protection with sloped armour technology. WWII developments also spelled the eventual doom of homogeneous steel armour with the development of shaped-charge warheads, exemplified by the Panzerfaust and bazooka infantry weapons which were lethally effective, despite some early success with spaced armour. Magnetic mines led to the development of anti-magnetic paste and paint.


          British tank researchers took the next step with the development of Chobham armour, or more generally composite armour, incorporating ceramics and plastics in a resin matrix between steel plates, which provided good protection against HEAT weapons. Squash head warheads led to anti-spall armour linings, and KEPs led to the inclusion of exotic materials like a matrix of depleted uranium into a composite armour configuration. Reactive armour consists of small explosive-filled metal boxes that detonate when hit by the metallic jet projected by an exploding HEAT warhead, causing their metal plates to disrupt it. Tandem warheads defeat reactive armour by causing the armour to detonate prematurely. Grenade launchers which can rapidly deploy a smoke screen and the modern Shtora soft-kill countermeasure system provide additional protection by interfering with enemy targeting and fire-control systems.


          The latest generation of protective measures for tanks are active protection systems, particularly hard-kill countermeasures. The Israeli TROPHY and Iron Fist, the American Quick Kill, the Soviet Drozd, and Russian Arena systems show the potential to dramatically improve protection for tanks against missiles, RPGs and potentially KEP attacks, but concerns regarding a danger zone for nearby dismounted troops remain.


          


          Mobility
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          The mobility of a tank is described by its battlefield or tactical mobility and its strategic mobility. Tactical mobility can be broken down firstly into agility, describing the tank's acceleration, braking, speed and rate of turn on various terrain, and secondly obstacle clearance: the tank's ability to travel over vertical obstacles like low walls or trenches or through water. Strategic mobility is the relative ease with which a military asset can be transported between theatres of operation and falls within the scope of military logistics.


          Tank agility is a function of the weight of the tank due to its inertia while manoeuvring and its ground pressure, the power output of the installed power plant and the tank transmission and track design. In addition, rough terrain effectively limits the tank's speed through the stress it puts on the suspension and the crew. A breakthrough in this area was achieved during WWII when improved suspension systems were developed that allowed better cross-country performance and limited firing on the move. Systems like the earlier Christie or later torsion-bar suspension developed by Ferdinand Porsche dramatically improved the tank's cross-country performance and overall mobility.


          A main battle tank is highly mobile and able to travel over most types of terrain due to its continuous tracks and advanced suspension. The tracks disperse the significant weight of the vehicle over a large area, resulting in a ground pressure comparable to that of a walking man. A tank can travel at approximately 40kilometres per hour (25mph) across flat terrain and up to 70kilometres per hour (43mph) on roads, but due to the mechanical strain this places on the vehicle and the logistical strain on fuel delivery and tank maintenance, these must be considered "burst" speeds that invite mechanical failure of engine and transmission systems. Consequently, wheeled tank transporters and rail infrastructure is used wherever possible for long-distance tank transport. The limitations of long-range tank mobility can be viewed in sharp contrast to that of wheeled armoured fighting vehicles. The majority of blitzkrieg operations were conducted at the pedestrian pace of 5kilometres per hour (3.1mph), that only was achieved on the roads of France.


          


          Water operations
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          In the absence of combat engineers, most tanks are limited to fording rivers. The typical fording depth for MBTs is approximately 1metre (3.3ft), being limited by the height of the engine air intake and driver's position. Modern Soviet tanks and the German Leopard I and Leopard II tanks can ford to a depth of 3-4 meters when properly prepared and equipped with a snorkel to supply air for the crew and engine. Tank crews usually have a negative reaction towards deep fording but it adds considerable scope for surprise and tactical flexibility in water crossing operations by opening new and unexpected avenues of attack.


          Amphibious tanks are specially designed or adapted for water operations, but they are rare in modern armies, being replaced by purpose-built amphibious assault vehicles or armoured personnel carriers in amphibious assaults. Advances such as the EFA mobile bridge and MT-55 scissors bridge have also reduced the impediment to tank advance that rivers posed in WWII.


          


          Tank power plants


          The tank's power plant supplies kinetic energy to move the tank, and electric power via a generator to components such as the turret rotation motors and the tank's electronic systems. The tank power plant has evolved from predominantly petrol and adapted large-displacement aeronautical or automotive engines during WWI and WWII, through diesel engines to advanced multi-fuel diesel engines, and powerful (per unit weight) but fuel-hungry gas turbines in the T-80 and M1 Abrams.


          Tank power output in context:


          
            
              	Vehicle

              	Power output

              	Power/weight
            


            
              	Mid-sized car: Toyota Camry 2.4L

              	158horsepower (118kW)

              	106hp/tonne
            


            
              	Sports car: Lamborghini Murcilago 6.5L

              	632horsepower (471kW)

              	383hp/tonne
            


            
              	Main battle tank: Leopard 2, M1 Abrams

              	1,500horsepower (1,100kW)

              	24.2, 24.5hp/tonne
            


            
              	Locomotive: SNCF Class T 2000

              	2,581horsepower (1,925kW)

              	11.5hp/tonne
            

          


          


          Command, control and communications
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              German Army Leopard 2A6M that incorporates systems designed to be used in conjunction with a networked battlefield
            

          


          Commanding and coordinating tanks in the field has always been subject to particular problems, particularly in the area of communications, but in modern armies these problems have been partially alleviated by networked, integrated systems that enable communications and contribute to enhanced situational awareness.


          


          Early communications


          Armoured bulkheads, engine noise, intervening terrain, dust and smoke, and the need to operate "buttoned up" are severe detriments to communication and lead to a sense of isolation for small tank units, individual vehicles, and tank crewmen. In WWI, situation reports were sent back to headquarters by releasing carrier pigeons through vision slits and communications between vehicles was accomplished using hand signals, handheld semaphore flags (which were still in use in the Red Army in World War Two) or close range verbal communication.


          


          Modern communications and the networked battlefield


          On the modern battlefield an intercom mounted in the crew helmet provides internal communications and a link to the radio network, and on some tanks an external intercom on the rear of the tank provides communication with co-operating infantry. Radio networks employ radio voice procedure to minimise confusion and "chatter".


          A recent development in AFV equipment and doctrine is Network-centric warfare (US) or Network Enabled Capability (UK). This consists of the increased integration of information from the fire control system, laser rangefinder, Global Positioning System and terrain information via hardened milspec electronics and a battlefield network to display all known information on enemy targets and friendly units on a monitor in the tank. The sensor data can be sourced from nearby tanks, planes, UAVs or (in the future) infantry. This improves the tank commander's situational awareness and ability to navigate the battlefield and select and engage targets. In addition to easing the reporting burden by automatically logging all orders and actions, orders are sent via the network with text and graphical overlays.


          


          Research and development


          
            [image: Artist's conception of the XM1202 Mounted Combat System]

            
              Artist's conception of the XM1202 Mounted Combat System
            

          


          In terms of firepower, the focus of current R&D is on increased detection capability such as thermal imagers, automated fire control systems and increased muzzle energy from the gun to improve range, accuracy and armour penetration. The most mature future gun technology is the electrothermal-chemical gun. The XM291 electrothermal-chemical tank-gun has gone through successful multiple firing sequences on a modified M8 Armored Gun System chassis.


          To improve tank protection, one field of research involves making the tank invisible to radar by adapting stealth technologies originally designed for aircraft. A variety of camera and display technologies attempt to improve tank camouflage or even render it invisible. Research is also ongoing in electromagnetic armour systems to disperse or deflect incoming shaped charge jets.


          Mobility may be enhanced in future tanks by the use of diesel-electric or turbine-electric series hybrid drives improving fuel efficiency while reducing the size and weight of the power plant. Furthermore, advances in gas turbine technology, including the use of advanced recuperators, have allowed for reduction in engine volume and mass to less than 1 m3 and 1 metric ton, respectively, while maintaining fuel efficiency similar to that of a diesel engine.


          In line with the new doctrine of Network-centric warfare, the modern battle tank shows increasing sophistication in its electronics and communication systems.


          


          Etymology


          The word tank was first applied to the British "landships" in 1915, before they entered service, to keep their nature secret. There are at least three possible explanations of the precise origin of the term:


          
            	One is it first arose in British factories making the hulls of the first battle tanks: workmen and possible spies were to be given the impression they were constructing mobile water containers or tanks for the British Army, hence keeping the production of a fighting vehicle secret.


            	Another is the term was first used in a secret report on the new motorized weapon presented to Winston Churchill, then First Lord of the Admiralty, by British Army Lt.-Col. Ernest Swinton. From this report, three possible terms emerged: cistern, motor-war car, and tank. Apparently tank was chosen due to its linguistic simplicity.


            	Perhaps the most compelling story comes from Churchill's authoritative biography. To disguise the device, drawings were marked "water carriers for Russia." When it was pointed out this might be shortened to " WCs for Russia," the drawings were changed to "water tanks for Russia." Eventually the weapon was just called a tank.

          


          


          Recommended reading


          
            	Macksey, Kenneth (1976), Tank Warfare, A History of Tanks in Battle, London: Panther, ISBN 0-586-04302-0


            	Macksey, Kenneth and Batchelor, John H. (1970), Tank: A History of the Armoured Fighting Vehicle, New York: Scribner, ISBN 0345021665; ISBN 0356034615; ISBN 0684136511


            	Ogorkiewicz, Richard M. (1968), Design and Development of Fighting Vehicles, London: MacDonald, ISBN 0-356-01461-4


            	Ogorkiewicz, Richard M. (1970), Armoured Forces: A History of Armoured Forces and Their Vehicles, Arms & Armour Press, ISBN 0-85368-049-3
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              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Plantae

                  


                  
                    	Division:

                    	Magnoliophyta

                  


                  
                    	Class:

                    	Magnoliopsida

                  


                  
                    	Order:

                    	Asterales

                  


                  
                    	Family:

                    	Asteraceae

                  


                  
                    	Genus:

                    	Tanacetum

                  


                  
                    	Species:

                    	T. vulgare

                  

                

              
            


            
              	Binomial name
            


            
              	Tanacetum vulgare

              L.
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          Tansy (Tanacetum vulgare) is a perennial herbaceous flowering plant of the aster family that is native to temperate Europe and Asia. It has been introduced to other parts of the world and in some cases has become invasive. It is also known as Common Tansy, Bitter Buttons, Cow Bitter, Mugwort, or Golden Buttons.


          


          Description


          Tansy is a flowering herbaceous plant with finely divided compound leaves and yellow, buttonlike flowers. It has a stout, somewhat reddish, erect stem, usually smooth, 50-150 cm tall, and branching near the top. The leaves are alternate, 10-15 cm long and are pinnately lobed, divided almost to the centre into about seven pairs of segments or lobes which are again divided into smaller lobes having saw-toothed edges, thus giving the leaf a somewhat fernlike appearance. The roundish, flat-topped, buttonlike, yellow flower heads are produced in terminal clusters from mid to late summer. The scent is similar to that of camphor with hints of rosemary. The leaves and flowers are said to be poisonous if consumed in large quantities. The plant's volatile oil is high in thujone, a substance found in absinthe that can cause convulsions. Some insects, notably the tansy beetle, have evolved resistance to tansy and live almost exclusively on it.


          


          History and distribution


          Tansy is native to Eurasia; it is found in almost all parts of mainland Europe. It is absent from Siberia and some of the Mediterranean islands. The ancient Greeks may have been the first to cultivate it as a medicinal herb. In about 1525, it was listed (by the spelling "Tansey") as "necessary for a garden" in Britain.


          


          Toxicity


          Tansy contains volatile oils which can cause contact dermatitis in sensitive individuals and, if taken internally, result in toxic by-products being produced in the liver and digestive tract as the plant's oils are broken down. Tansy is highly toxic to internal parasites, and has been used by herbalists to expel worms for centuries. Because tansy contains thujone, the U.S. FDA limits tansy use to alcoholic beverages, and the final product must be thujone-free. Tansy is an effective insecticide, and is highly toxic to arthropods.


          


          Culinary uses


          Tansy was formerly used as a flavoring for puddings and omelets, but is almost unknown now. It was certainly relished in days gone by, for Gerarde speaks of them as "pleasant in taste", and he recommends tansy sweetmeats as "an especial thing against the gout, if every day for a certain space a reasonable quantitie thereof be eaten fasting". In Yorkshire, tansy and caraway seeds were traditionally used in biscuits served at funerals. According to liquor historian A. J. Baime's book Big Shots, Tennessee whiskey magnate Jack Daniel enjoyed drinking his own whiskey with sugar and crushed tansy leaf.


          


          Ethnomedical use


          For many years, tansy has been used as a medicinal herb. Irish folklore of the mid-1800s suggests bathing in a solution of tansy and salt as a cure for joint pain. Bitter tea made with the blossoms of T. vulgare has been effectively used for centuries as an anthelmintic (vermifuge). Tansy cakes were traditionally served during Lent because of a superstition that eating fish during Lent caused intestinal worms. Note that only T. vulgare is used in medicinal preparations; all species of tansy are toxic, and an overdose can be fatal. The dried flowering herb of Tanacetum is used ethnomedically to treat migraine, neuralgia, and rheumatism, and as an antihelminthic, in conjunction with a competent herbalist to circumvent any possible toxicity. Formerly, tansy was often used for its emmenagogue effects, but rumors have implicated tansy in cases of miscarriage. Pregnant women should avoid this herb.


          


          Other uses


          In England, bunches of tansy were traditionally placed at windows to keep out flies. Sprigs were placed in bedding and linen to drive away pests.


          Tansy has been used throughout many Melbourne gardens and homes to keep away ants.


          It is also used by some traditional dyers to produce a golden-yellow pigment. The yellow flowers are dried for use in floral arrangements.


          Tansy is also used as a companion plant, especially with cucurbits like cucumbers and squash, or with roses or various berries. It is thought to repel ants, cucumber beetles, japanese beetles, squash bugs, and some kinds of flying insects, among others.


          


          Tansy in art and literature


          
            	A portion of a nineteenth-century poem by John Clare describes the delight of tansy and other herbs:


          


          
            And where the marjoram once, and sage, and rue,

            And balm, and mint, with curl'd-leaf parsley grew,

            And double marigolds, and silver thyme,

            And pumpkins 'neath the window climb;

            And where I often, when a child, for hours

            Tried through the pales to get the tempting flowers,

            As lady's laces, everlasting peas,

            True-love-lies-bleeding, with the hearts-at-ease,

            And golden rods, and tansy running high,

            That o'er the pale-tops smiled on passers-by.

          


          
            	From "The Cross Roads; or, The Haymaker's Story", available from a collection at Project Gutenberg.



            	Tansy Strange, a character in The Jem Star by Karen Drury, is named after this wild herb. The name is very appropriate due to her wild character.
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              	General
            


            
              	Name, Symbol, Number

              	tantalum, Ta, 73
            


            
              	Chemical series

              	transition metals
            


            
              	Group, Period, Block

              	5, 6, d
            


            
              	Appearance

              	gray blue

              [image: ]
            


            
              	Standard atomic weight

              	180.94788 (2) gmol1
            


            
              	Electron configuration

              	[Xe] 4f14 5d3 6s2
            


            
              	Electrons per shell

              	2, 8, 18, 32, 11, 2
            


            
              	Physical properties
            


            
              	Phase

              	solid
            


            
              	Density (near r.t.)

              	16.69 gcm3
            


            
              	Liquid density at m.p.

              	15 gcm3
            


            
              	Melting point

              	3290 K

              (3017 C, 5463 F)
            


            
              	Boiling point

              	5731 K

              (5458 C, 9856 F)
            


            
              	Heat of fusion

              	36.57  kJmol1
            


            
              	Heat of vaporization

              	732.8  kJmol1
            


            
              	Specific heat capacity

              	(25C) 25.36 Jmol1K1
            


            
              	
                
                  
                    Vapor pressure
                  

                  
                    	P(Pa)

                    	1

                    	10

                    	100

                    	1 k

                    	10 k

                    	100 k
                  


                  
                    	at T(K)

                    	3297

                    	3597

                    	3957

                    	4395

                    	4939

                    	5634
                  

                

              
            


            
              	Atomic properties
            


            
              	Crystal structure

              	cubic body centered
            


            
              	Oxidation states

              	5, 4, 3 (mildly acidic oxide)
            


            
              	Electronegativity

              	1.5 (Pauling scale)
            


            
              	Ionization energies

              	1st: 761 kJ/mol
            


            
              	2nd: 1500 kJ/mol
            


            
              	Atomic radius

              	145  pm
            


            
              	Atomic radius (calc.)

              	200 pm
            


            
              	Covalent radius

              	138 pm
            


            
              	Miscellaneous
            


            
              	Magnetic ordering

              	no data
            


            
              	Electrical resistivity

              	(20C) 131 nm
            


            
              	Thermal conductivity

              	(300K) 57.5 Wm1K1
            


            
              	Thermal expansion

              	(25C) 6.3 mm1K1
            


            
              	Speed of sound (thin rod)

              	(20 C) 3400 m/s
            


            
              	Young's modulus

              	186 GPa
            


            
              	Shear modulus

              	69 GPa
            


            
              	Bulk modulus

              	200 GPa
            


            
              	Poisson ratio

              	0.34
            


            
              	Mohs hardness

              	6.5
            


            
              	Vickers hardness

              	873 MPa
            


            
              	Brinell hardness

              	800 MPa
            


            
              	CAS registry number

              	7440-25-7
            


            
              	Selected isotopes
            


            
              	
                
                  
                    Main article: Isotopes of tantalum
                  

                  
                    	iso

                    	NA

                    	half-life

                    	DM

                    	DE ( MeV)

                    	DP
                  


                  
                    	177Ta

                    	syn

                    	56.56 h

                    	

                    	1.166

                    	177Hf
                  


                  
                    	178Ta

                    	syn

                    	2.36 h

                    	

                    	1.910

                    	178Hf
                  


                  
                    	179Ta

                    	syn

                    	1.82 a

                    	

                    	0.110

                    	179Hf
                  


                  
                    	180Ta

                    	syn

                    	8.125 h

                    	

                    	0.854

                    	180Hf
                  


                  
                    	180Ta

                    	syn

                    	8.125 h

                    	-

                    	0.708

                    	180W
                  


                  
                    	180 mTa

                    	0.012%

                    	>1.21015 y

                    	

                    	0.929

                    	180Hf
                  


                  
                    	-

                    	0.783

                    	180W
                  


                  
                    	IT

                    	0.075

                    	180Ta
                  


                  
                    	181Ta

                    	99.988%

                    	181Ta is stable with 108 neutrons
                  


                  
                    	182Ta

                    	syn

                    	114.43 d

                    	-

                    	1.814

                    	182W
                  


                  
                    	183Ta

                    	syn

                    	5.1 d

                    	-

                    	1.070

                    	183W
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          Tantalum (pronounced /ˈtntələm/) (formerly tantalium /tnˈtliəm/) is a chemical element with the symbol Ta and atomic number 73. A rare, hard, blue-gray, lustrous, transition metal, tantalum is highly corrosion-resistant and occurs naturally in the mineral tantalite.


          


          Characteristics


          Tantalum is dark, dense, ductile, very hard, easily fabricated, and highly conductive of heat and electricity. The metal is renowned for its resistance to corrosion by acids; in fact, at temperatures below 150 C tantalum is almost completely immune to attack by the normally aggressive aqua regia. It can be dissolved with hydrofluoric acid or acidic solutions containing the fluoride ion and sulfur trioxide, as well as with a solution of potassium hydroxide. Tantalum's high melting point of 3017C (boiling point 5458C) is exceeded only by tungsten and rhenium for metals, and carbon.


          


          Applications


          The major use for tantalum, as the metal powder, is in the production of electronic components, mainly capacitors and some high-power resistors. Tantalum electrolytic capacitors exploit the tendency of tantalum to form a protective oxide surface layer, using tantalum powder, pressed into a pellet shape, as one "plate" of the capacitor, the oxide as the dielectric, and an electrolytic solution or conductive solid as the other "plate". Because the dielectric layer can be very thin (thinner than the similar layer in, for instance, an aluminium electrolytic capacitor), a high capacitance can be achieved in a small volume. Because of the size and weight advantages, tantalum capacitors are attractive for portable telephones, pagers, personal computers, and automotive electronics.


          Tantalum is also used to produce a variety of alloys that have high melting points, are strong and have good ductility. Alloyed with other metals, it is also used in making carbide tools for metalworking equipment and in the production of superalloys for jet engine components, chemical process equipment, nuclear reactors, and missile parts. Because of its ductility, tantalum can be drawn into fine wires or filaments, which are used for evaporating metals such as aluminium.


          Due to the fact that it resists attack by body fluids and is nonirritating, tantalum is widely used in making surgical instruments and implants. For example, porous tantalum coatings are used in the construction of orthopedic implants due to tantalum's ability to form a direct bond to hard tissue. The oxide is used to make special high refractive index glass for camera lenses. The metal is also used to make vacuum furnace parts.


          Shaped charge and explosively formed penetrator liners have been constructed from tantalum.


          


          History


          Tantalum was discovered in Sweden in 1802 by Anders Ekeberg and isolated in 1820 by Jns Berzelius. Many contemporary chemists believed niobium and tantalum were the same elements until 1844 and later 1866 when researchers showed that niobic and tantalic acids were different compounds. Early investigators were only able to isolate impure metal and the first relatively pure ductile metal was produced by Werner von Bolton in 1903. Wires made with tantalum metal were used for light bulbs until tungsten replaced it.


          Its name is derived from the character Tantalus, father of Niobe in Greek mythology, who was punished after death by being condemned to stand knee-deep in water with perfect fruit growing above his head, both of which eternally tantalized him - if he bent to drink the water, it drained below the level he could reach, and if he reached for the fruit, the branches moved out of his grasp. This was considered similar to tantalum's general non-reactivityit sits among reagents and is unaffected by them. The English word tantalize was named after Tantalus, and tantalum was named after the tantalizing problems posed by the inertness of the element and its compounds.


          For many years, the commercial technology for separating tantalum from niobium involved the fractional crystallization of potassium heptafluorotantalate away from potassium oxypentafluoroniobate monohydrate, that had been discovered by Marignac in the 1860s. The method has been supplanted by solvent extraction from fluoride-containing solutions.


          


          Occurrence


          Tantalum occurs principally in the minerals tantalite [(Fe, Mn) Ta2O6], microlite, and euxenite (other minerals: samarskite, and fergusonite).


          Tantalum ores are mined in Ethiopia, Australia, Brazil, Egypt, Canada, the Democratic Republic of the Congo, Mozambique, Nigeria, Namibia, Portugal, Malaysia and Thailand. A comprehensive, 2002 review of non-Australian mines is available.


          Tantalite is largely found mixed with columbite in an ore called coltan. Ethical questions have been raised about human rights and endangered wildlife, due to the exploitation of resources in the conflict regions of the Congo (see coltan).


          Several complicated steps are involved in the separation of tantalum from niobium. Commercially viable production of this element can follow one of several different methods which includes; electrolysis of molten potassium fluorotantalate, reduction of potassium fluorotantalate with sodium, or by reacting tantalum carbide with tantalum oxide. Tantalum is also a byproduct from tin smelting.


          


          Compounds


          Los Alamos National Laboratory scientists have developed a tantalum carbide- graphite composite material that is one of the hardest materials ever synthesized. Korean researchers have developed an amorphous tantalum-tungsten-copper alloy which is more flexible and two to three times stronger than traditional steel alloys.


          


          Isotopes


          Natural tantalum consists of two isotopes. Ta-181 is a stable isotope, and Ta-180m has a half life of over 1015 years (see scientific notation) and is a nuclear isomer of Ta-180. Ta-180 has a ground state half life of only 8 hours.


          Tantalum has been proposed as a " salting" material for nuclear weapons (cobalt is another, better-known salting material). A jacket of 181Ta, irradiated by the intense high-energy neutron flux from an exploding thermonuclear weapon, would transmute into the radioactive isotope 182Ta with a half-life of 114.43 days and produce approximately 1.12 MeV of gamma radiation, significantly increasing the radioactivity of the weapon's fallout for several months. Such a weapon is not known to have ever been built, tested, or used.


          


          Precautions


          Compounds containing tantalum are rarely encountered, and the metal does not normally cause problems in the laboratory, but it should still be handled with care, taking the usual laboratory precautions. There is some evidence that tantalum compounds can cause tumors, and its metal dust is a fire and explosion hazard.
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              	Motto:"Uhuru na Umoja"( Swahili)

              "Freedom and Unity"
            


            
              	Anthem: Mungu ibariki Afrika

              "God Bless Africa"
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              	Capital

              	Dodoma
            


            
              	Largest city

              	Dar es Salaam
            


            
              	Official languages

              	Swahili (de facto)
            


            
              	Demonym

              	Tanzanian
            


            
              	Government

              	Republic
            


            
              	-

              	President

              	Jakaya Mrisho Kikwete
            


            
              	-

              	Prime Minister

              	Mizengo Pinda
            


            
              	Independence

              	from the United Kingdom
            


            
              	-

              	Tanganyika

              	December 9, 1961
            


            
              	-

              	Zanzibar

              	December 10, 1963
            


            
              	-

              	Merger

              	April 26, 1964
            


            
              	Area
            


            
              	-

              	Total

              	945,087km( 31st)

              364,898 sqmi
            


            
              	-

              	Water(%)

              	6.2
            


            
              	Population
            


            
              	-

              	November 2006estimate

              	37,849,1331( 32nd)
            


            
              	-

              	2002census

              	35,214,888
            


            
              	-

              	Density

              	41/km( 159th)

              106/sqmi
            


            
              	GDP( PPP)

              	2007estimate
            


            
              	-

              	Total

              	$27.12 billion( 99th)
            


            
              	-

              	Per capita

              	$1,100( 178th)
            


            
              	Gini(200001)

              	34.6(medium capital = Dar es Salaam)
            


            
              	HDI(2005)

              	▲ 0.467(low)( 159th)
            


            
              	Currency

              	Tanzanian shilling ( TZS)
            


            
              	Time zone

              	EAT ( UTC+3)
            


            
              	-

              	Summer( DST)

              	not observed( UTC+3)
            


            
              	Internet TLD

              	.tz
            


            
              	Calling code

              	+255
            


            
              	1 Estimates for this country explicitly take into account the effects of excess mortality due to AIDS; this can result in lower life expectancy, higher infant mortality and death rates, lower population and growth rates, and changes in the distribution of population by age and sex than would otherwise be expected.

               007 from Kenya and Uganda.
            

          


          Tanzania IPA: /ˌtnzəˈniːə/, officially the United Republic of Tanzania ( Swahili: Jamhuri ya Muungano wa Tanzania), is a country in East Africa bordered by Kenya and Uganda on the north, Rwanda, Burundi and the Democratic Republic of the Congo on the west, and Zambia, Malawi and Mozambique on the south. To the east it borders the Indian Ocean.


          The country's name is a portmanteau of Tanganyika, the large mainland territory, and Zanzibar, the offshore archipelago. The two former British colonies united in 1964, forming the United Republic of Tanganyika and Zanzibar, which later the same year was renamed the United Republic of Tanzania.


          In 1996 government offices were transferred from Dar es Salaam to Dodoma, making Dodoma the country's political capital. Dar es Salaam remains the principal commercial city.


          


          History


          What is now Tanzania was a colony and part of Germany from the 1880s to 1919. Under the League of Nations, the area became a British Mandate from 1919 to 1961. It served as a military outpost during World War II and provided financial help as well as munitions. Julius Nyerere became Minister of British-administered Tanganyika in 1960 and continued as Prime Minister when Tanganyika became independent in 1961. Tanganyika and neighbouring Zanzibar, which had become independent in 1963, merged to form the nation of Tanzania on April 26, 1964. One-party rule came to an end in 1995 with the first democratic elections held in the country since the 1970s. Having been essentially a socialist state soon after independence, Tanzanian economic aid went hand in hand with structural adjustment conditionalities that deteriorated the nation's economy. This deterioration was due to a sudden shift to capitalism when the societal and economic framework of the nation was a socialist one. During the 80s Tanzanian GDP growth increased (due to SAPs) yet Human Development Indexes lowered. Tanzania still struggles with economic development yet its outlook is positive due to increasing natural resource exports.


          


          Politics


          Tanzania's president and National Assembly members are elected concurrently by direct popular vote for five-year terms. The president appoints a prime minister who serves as the government's leader in the National Assembly. The president selects his cabinet from among National Assembly members. The Constitution also empowers him to nominate ten non-elected members of Parliament, who also are eligible to become cabinet members. Elections for president and all National Assembly seats were held in December 2005.


          The unicameral National Assembly elected in 2000 has 295 members. These 295 members include the Attorney General, five members elected from the Zanzibar House of Representatives to participate in the Parliament, the special women's seats which are made up of 20% of the seats a particular party has in the House, 181 constituents seats of members of Parliament from the mainland, and 50 seats from Zanzibar. Also in the list are forty-eight appointed for women and the seats for the 10 nominated members of Parliament. At present, the ruling CCM holds about 93% of the seats in the Assembly. Laws passed by the National Assembly are valid for Zanzibar only in specifically designated union matters.


          Zanzibar's House of Representatives has jurisdiction over all non-union matters. There are currently seventy-six members in the House of Representatives in Zanzibar, including fifty elected by the people, ten appointed by the president of Zanzibar, five ex officio members, and an attorney general appointed by the president. In May 2002, the government increased the number of special seats allocated to women from ten to fifteen, which will increase the number of House of Representatives members to eighty-one. Ostensibly, Zanzibar's House of Representatives can make laws for Zanzibar without the approval of the union government as long as it does not involve union-designated matters. The terms of office for Zanzibar's president and House of Representatives also are five years. The semiautonomous relationship between Zanzibar and the union is a relatively unusual system of government.


          Tanzania has a five-level judiciary combining the jurisdictions of tribal, Islamic, and British common law. Appeal is from the primary courts through the district courts, resident magistrate courts, to the high courts, and Court of Appeals. Judges are appointed by the Chief Justice, except those for the Court of Appeals and the High Court who are appointed by the president. The Zanzibari court system parallels the legal system of the union, and all cases tried in Zanzibari courts, except for those involving constitutional issues and Islamic law, can be appealed to the Court of Appeals of the union. A commercial court was established in September 1999 as a division of the High Court.


          


          Regions and districts
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          Tanzania is divided into 26 regions (mkoa), twenty-one on the mainland and five on Zanzibar (three on Unguja, two on Pemba). Ninety-eight districts (wilaya), each with at least one council, have been created to further increase local authority; the councils are also known as local government authorities. Currently there are 114 councils operating in 99 districts; 22 are urban and 92 are rural. The 22 urban units are further classified as city councils (Dar es Salaam and Mwanza), municipal councils (Arusha, Dodoma, Iringa, Kilimanjaro, Mbeya, Morogoro, Shinyanga, Tabora, and Tanga) or town councils (the remaining eleven communities).


          Tanzania's regions are: Arusha DaresSalaam Dodoma Iringa Kagera Kigoma Kilimanjaro Lindi Manyara Mara Mbeya Morogoro Mtwara Mwanza PembaNorth PembaSouth Pwani Rukwa Ruvuma Shinyanga Singida Tabora Tanga ZanzibarCentral/South ZanzibarNorth ZanzibarUrban/West


          For regions ranked by total area, land area and water area, see List of Tanzanian regions by area.


          


          Geography
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          At 364,875 mi (945,087 km), Tanzania is the world's 31st-largest country (it comes after Egypt). It is comparable in size to Nigeria, and is slightly more than twice the size of the U.S. state of California.


          Tanzania is mountainous in the north-east, where Mount Kilimanjaro * , Africa's highest peak, is situated. To the north and west are the Great Lakes of Lake Victoria (Africa's largest lake) and Lake Tanganyika (Africa's deepest lake, known for its unique species of fish). Central Tanzania comprises a large plateau, with plains and arable land. The eastern shore is hot and humid, with the island of Zanzibar lying just offshore.


          Tanzania contains many large and ecologically significant wildlife parks * , including the famous Ngorongoro Crater, Serengeti National Park* in the north, and Selous Game Reserve and Mikumi National Park in the south. Gombe National Park in the west is known as the site of Dr. Jane Goodall's studies of chimpanzee behaviour.


          The government of Tanzania through its department of tourism has embarked on a campaign to promote the Kalambo water falls in south-west Tanzania's region of Rukwa as one of Tanzania's many tourist destinations * * . The Kalambo falls are the second largest in Africa and are located near the southern tip of Lake Tanganyika.


          


          Environment
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          Tanzania has considerable land area of wildlife habitat, including much of the Serengeti plain, where the white-bearded wildebeest (Connochaetes taurinus mearnsi) and other bovids participate in a large scale annual migration. Up to 250,000 wildebeest perish each year in the long and arduous movement to find forage in the dry season. Tanzania is also home to 130 amphibian and over 275 reptile species, many of them strictly endemic and included in the IUCN Red lists of different countries. Tanzania has developed a Biodiversity Action Plan to address species conservation.


          


          Economy


          The economy is mostly based on agriculture, which accounts for more than half of GDP, provides 85% (approximately) of exports, and employs 80% (approximately) of the workforce. Topography and climatic conditions, however, limit cultivated crops to only 4% of the land area. Industry is mainly limited to processing agricultural products and light consumer goods. Tanzania has vast amounts of natural resources including gold deposits and diamonds. Tanzania is also known for the Tanzanite gemstones. Tanzania has dozens of beautiful national parks like the world famous Serengeti and the Ngorongoro Conservation Area, that generate income with a large tourism sector that plays a vital part in the economy. Growth from 1991 to 1999 featured a pickup in industrial production and a substantial increase in output of minerals, led by gold. Commercial production of natural gas from the Songo Songo island in the Indian Ocean off the Rufiji Delta commenced 2004, with natural gas being pumped in a pipeline to the commercial capital Dar es Salaam, with the bulk of it being converted to electricity by the public utility and private operators. A new gas field is being brought on stream in Mnazi Bay.


          Recent public sector and banking reforms, and revamped and new legislative frameworks have all helped increase private sector growth and investment. Short-term economic progress also depends on curbing corruption and cutting back on unnecessary public spending.


          Prolonged drought during the early years of the 21st century has severely reduced electricity generation capacity (some 60% of Tanzania's electricity supplies are generated by hydro-electric schemes). During 2006 Tanzania suffered a crippling series of "load-shedding" or power rationing because of the shortfall of generated power, largely because of insufficient hydro-electric generation. Plans to increase gas and coal fueled generation capacity are likely to take some years to implement, and growth is forecast to be increased to seven per cent per year, and perhaps eight or more.


          There are 3 major airlines in Tanzania, the Air Tanzania Corporation, the PrecisionAir which do local flights - Arusha, Kigoma, Mtwara, Mwanza, Musoma, Shinyanga, Zanzibar) and regional flights to Kigali,Nairobi, Mombasa routes and the third one that does local flights only. There are also several charter aeroplane firms. There are two railway companies: TAZARA caters for service between Dar-es-Salaam and Kapiri-Mposhi, a district of the Central Province in Zambia. The other one is the Tanzania Railways Corporation, which provides services between Dar-es-Salaam and Kigoma, a town on the shores of Lake Tanganyika and between Dar-es-Salaam and Mwanza, a city on the shores of lake Victoria. There is also a service across the Indian Ocean between Dar-es-Salaam and Zanzibar by several modern hydrofoil boats.


          


          Demographics


          As of 2006, the estimated population is 38,329,000, with an estimated growth rate of 2%. Population distribution is extremely uneven, with density varying from 1 person per square kilometer (3/mi) in arid regions to 51 per square kilometer (133/mi) in the mainland's well-watered highlands, to 134 per square kilometer (347/mi) on Zanzibar. More than 80% of the population is rural. Tanzania still has a very high unemployment rate,which is about 67%. Dar es Salaam is the largest city and is the commercial capital; Dodoma, located in the centre of Tanzania is the new capital and houses the Union's Parliament. Zanzibar Town houses the Zanzibar Parliament.


          The African population consists of more than 126 ethnic groups, of which the Sukuma and Nyamwezi, the Hehe and Bena, the Gogo, the Haya, the Makonde, the Chagga and the Nyakyusa have more than 1 million members. Other groups include the Pare, Sambaa or Shambala and Ngoni. The majority of Tanzanians, including such large ethnic groups as the Sukuma and the Nyamwezi, have Bantu origins. Groups of Nilotic or related origin include the nomadic Masai and the Luo, both of which are found in greater numbers in neighboring Kenya. Two small groups speak languages of the Khoisan family peculiar to the people of the Kalahari in southern Africa. Cushitic-speaking peoples, originally from the Ethiopian highlands, reside in a few areas of Tanzania. Other Bantu groups were refugees and immigrants from nearby countries.


          Although much of Zanzibar's African population came from the mainland, one group known as Afro-Shirazis claims its origins to be the island's early Persian settlers. Non-Africans residing on the mainland and Zanzibar account for 1% of the total population. In the 1960s and 1970s thousands of Asians emigrated, frequently under duress. Often they attempted to emigrate to the United Kingdom , and now the UK is home to 100,000 Tanzanians making the Tanzanian British community the world's largest overseas Tanzanian community. Their community, including Hindus, Sunni Muslims, Sikhs, Parsis and Goans, has increased in the past decade to 350,000. An estimated 240,000 Arabs and 70,000 Europeans still reside in Tanzania.


          


          Languages


          Tanzania has more than 126 tribes and each ethnic group has its own language. No language is de jure official, but Swahili is the de facto official national language, used for inter-ethnic communication and for official matters. After gaining independence, English, the language of colonial administration during the era of British rule, was still used for some official issues, and was thus considered de facto official alongside Swahili. As official usage of English has greatly diminished during the first thirty years following independence, and it was more common to regard Swahili as the only de facto official language. However the political reforms which turned Tanzania away from a closed and socialist environment and a centrally planned economy inevitably resulted in a dramatic opening up of the country. The attendant growth of the private sector and new investment has resulted in English having increasing importance, and there are many schools in which English is the medium of instruction. Universities all use English as the medium of instruction, which often causes problems for students who have previously only taken English as a subject in school. Other spoken languages are Indian languages, especially Gujarati, and Portuguese (both spoken by Mozambican blacks and Goans). Historically German was widely spoken during that colonial period, but few remain alive who remember that period.


          


          Culture


          


          The music of Tanzania stretches from traditional African music to the string-based taarab to a distinctive hip hop known as bongo flava. Famous taarab singers names are Abbasi Mzee, Culture Musical Club, Shakila of Black Star Musical Group. Internationally known traditional artist are Bi Kidude, Hukwe Zawose and Tatu Nane.


          Tanzania has its own distinct African rumba music where names of artists/groups like [[Tabora Jazz, Western Jazz Band, Morogoro Jazz, Volcano Jazz, Simba Wanyika, Remmy Ongala, Ndala Kasheba * , NUTA JAZZ, ATOMIC JAZZ, DDC Mlimani Park, Afro 70 & Patrick Balisidya* * * , Sunburst, Tatu Nane * and Orchestra Makassy* must be mentioned in the history of Tanzanian music.


          Tanzania has many writers. The list of writers' names includes well known writers such as Godfrey Mwakikagile, Mohamed Said, Prof. Joseph Mbele* , Juma Volter Mwapachu, Prof. Issa Shivji, Jenerali Twaha Ulimwengu, Prof.Penina Mlama* , Mwalimu Julius Kambarage Nyerere, Adam Shafi, Dr. Malima M.P Bundala and Shaaban Robert.


          
            Retrieved from " http://en.wikipedia.org/wiki/Tanzania"
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          Taoism (pronounced /ˈdaʊ.ɪ.zəm/ or /ˈtaʊ.ɪ.zəm/; also spelled Daoism) refers to a variety of related philosophical and religious traditions and concepts. These traditions have influenced East Asia for over two thousand years and some have spread internationally. The Chinese character Tao 道 (or Dao, depending on the romanisation scheme) means "path" or "way", although in Chinese religion and philosophy it has taken on more abstract meanings. Taoist propriety and ethics emphasize the Three Jewels of the Tao: compassion, moderation, and humility. Taoist thought focuses on wu wei (non-action), spontaneity, transformation and emptiness. An emphasis is placed on the link between people and nature, and that this link lessens the need for rules and order, leading one to a better understanding of the world and one's surroundings.


          Nature and ancestor spirits are common in popular Taoism. Organized Taoism distinguishes its ritual activity from that of the folk religion, which some professional Taoists (Daoshi) view as debased. This sort of shamanism is eschewed for an emphasis on internal alchemy among the "elite" Taoists.


          Chinese alchemy, astrology, cuisine, several Chinese martial arts, Chinese traditional medicine, fengshui, and many styles of qigong breath training disciplines are intertwined with Taoism throughout history.


          


          Categorization


          There is debate over how, and whether, Taoism should be subdivided. Some scholars have divided it into the following three categories:


          
            	"Philosophical Taoism". (Daojia). A philosophical school based on the texts Tao Te Ching and Zhuangzi;


            	"Religious Taoism". (Daojiao). A family of organized Chinese religious movements originating from the Celestial Masters movement during the late Han Dynasty and later including the "Orthodox" ( Zhengyi) and "Complete Reality" ( Quanzhen) sects, which trace back to Lao Zi or Zhang Daoling in the late Han Dynasty;


            	"Folk Taoism". The Chinese folk religion.

          


          This distinction is complicated by hermeneutic difficulty. The categorization of Taoist sects and movements is very controversial. Many scholars believe that there is no distinction between Daojia and Daojiao. Taoism's start is traced back to Lao-Tzu (or Laozi)


          


          Beliefs
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          Taoism has never been a unified religion, but has rather consisted of numerous teachings based on various revelations. Therefore, different branches of Taoism often have very distinct beliefs. Nevertheless, there are certain core beliefs that nearly all the schools share.


          


          Principles


          Taoism theology emphasizes various themes found in the Tao Te Ching and Zhuangzi, such as naturalness, vitality, peace, "non-action" (wu wei), emptiness (refinement), detachment, the strength of softness (or flexibility), receptiveness, spontaneity, the relativism of human ways of life, ways of speaking and guiding behaviour.


          


          Tao


          Tao can be roughly stated to be the flow of the universe, or the force behind the natural order. Tao is believed to be the influence that keeps the universe balanced and ordered. Tao is associated with nature, due to a belief that nature demonstrates the Tao. The flow of qi, as the essential energy of action and existence, is compared to the universal order of Tao. Tao is compared to what it is not, like the negative theology of Western scholars. It is often considered to be the source of both existence and non-existence.


          Tao is rarely an object of worship, being treated more like the Indian concepts of atman and dharma. The word "Taoism" is used to translate different Chinese terms. Daojiao/Taochiao (道教 "teachings/religion of the Dao") refers to Daoism as a religion. Daojia/Taochia (道家 "school of the Dao") refers to the studies of scholars, or "philosophical" Taoism. However, most scholars have abandoned the dichotomy of "religious" and "philosophical" Taoism.


          


          De


          Tao is also associated with the complex concept of De ( 德) "power; virtue", which is the active expression of Tao. De is the active living, or cultivation, of that "way".


          


          Wu wei


          Wu wei ( simplified Chinese: 无为; traditional Chinese: 無為; pinyin: wwi) is a central concept in Taoism. The literal meaning of wu wei is "without action". It is often expressed by the paradox wei wu wei, meaning "action without action" or "effortless doing". The practice and efficacy of wu wei are fundamental in Taoist thought, most prominently emphasized in Taoism. The goal of wu wei is alignment with Tao, revealing the soft and invisible power within all things. It is believed by Taoists that masters of wu wei can control this invisible potential, the innate yin-action of the Way.


          In ancient Taoist texts, wu wei is associated with water through its yielding nature. Water is soft and weak, but it can move earth and carve stone. Taoist philosophy proposes that the universe works harmoniously according to its own ways. When someone exerts his will against the world, he disrupts that harmony. Taoism does not identify man's will as the root problem. Rather, it asserts that man must place his will in harmony with the natural universe.


          


          Pu


          Pu ( simplified Chinese: 朴; traditional Chinese: 樸; pinyin: pǔ, p; Wade-Giles: p'u; lit. "uncut wood") is translated "uncarved block", "unhewn log", or "simplicity". It is a metaphor for the state of wu wei (無為) and the principle of jian ( 儉). It represents a passive state of receptiveness. Pu is a symbol for a state of pure potential and perception without prejudice. In this state, Taoists believe everything is seen as it is, without preconceptions or illusion.


          Pu is seen as keeping oneself in the primordial state of tao. It is believed to be the true nature of the mind, unburdened by knowledge or experiences. In the state of pu, there is no right or wrong, beautiful or ugly. There is only pure experience, or awareness, free from learned labels and definitions. It is this state of being that is the goal of following wu wei.


          


          Spirituality


          Taoists believe that human is a microcosm for the universe. The body ties directly into the Chinese five elements. The five organs correlate with the five elements, the five directions and the seasons. Akin to the " hermetic maxim" of "as above, so below", Taoism posits that by understanding himself, man may gain knowledge of the universe, and vice versa.


          In Taoism, even beyond Chinese folk religion, various rituals, exercises, and substances are said to positively affect one's physical and mental health. They are also intended to align oneself spiritually with cosmic forces, or enable ecstatic spiritual journeys. These concepts seem basic to Taoism in its elite forms. Internal alchemy and various spiritual practices are used by some Taoists to extend life, theoretically even to the point of immortality.


          


          Ethics


          The Three Jewels, or Three Treasures (Chinese: 三寶; pinyin: sānbǎo; Wade-Giles: san-pao), are basic virtues in Taoism. The Three Jewels are compassion, moderation and humility. They are also translated as kindness, simplicity and modesty. Arthur Waley describes them as "[t]he three rules that formed the practical, political side of the author's teaching". He correlated the Three Treasures with "abstention from aggressive war and capital punishment", "absolute simplicity of living", and "refusal to assert active authority".


          The first of the Three Jewels is ci (Chinese: 慈; pinyin: c; Wade-Giles: tz'u; literally "compassion, love, kindness"), which the Tao Te Ching parallels with familial and brotherly love. It is compared to loving others and the world as a person loves their own existence. The second is jian (Chinese: 儉; pinyin: jiǎn; Wade-Giles: chien; literally "moderation, economy, restraint"), which the Tao Te Ching praises. Jian is connected with the Taoist metaphor pu. (樸 "uncarved wood; simplicity"). It represents perfect efficiency and simplicity of desire. The third treasure is the phrase bugan wei tianxia xian (不敢為天下先), meaning "not dare to be first in the world". It is connected to a fear of death, out of a love for life. Taoism posits that to be first is to expose oneself to the world's destructive forces. Remaining behind and embracing humility allows time for one to bear fruit.


          


          Pantheon
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          The traditional Chinese religion is polytheistic. Its many deities are part of a heavenly hierarchy that mirrors the bureaucracy of Imperial China. According to their beliefs, Chinese deities may be promoted or demoted for their actions. Some deities are also simply exalted humans, such as Guan Yu, the god of honour and piety. The particular deities worshiped vary according to geographical regions and historical periods in China, though the general pattern of worship is more constant.


          There are disagreements regarding the proper composition of this pantheon. Popular Taoism typically presents the Jade Emperor as the official head deity. Intellectual ("elite") Taoists, such as the Celestial Masters sect, usually present Laozi (Laojun, "Lord Lao") and the Three Pure Ones at the top of the pantheon of deities.


          While a number of immortals or other mysterious figures appear in the Zhuangzi, and to a lesser extent in the Tao Te Ching, these have generally not become the objects of worship. Traditional conceptions of Tao are not to be confused with the Western concepts of theism and monotheism. Being one with the Tao does not indicate a union with an eternal spirit in the Hindu sense, but rather living in accordance with nature.


          


          Scripture
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          Tao Te Ching


          The Tao Te Ching, or Daodejing, is widely considered to be the most influential Taoist text. It is a foundational scripture of central importance in Taoism. It has been used as a ritual text throughout the history of religious Taoism. However, the precise date that it was written is the subject of debate: there are those who put it anywhere from the 6th century BC to the 3rd century BC.


          Taoist commentators have deeply considered the opening lines of the Tao Te Ching. They are widely discussed in both academic and mainstream literature. A common interpretation is similar to Korzybski's observation that " the map is not the territory". The opening lines, with literal and common translation, are:


          
            道可道，非常道。 (Tao (way or path) can be said, not usual way)

            "The Way that can be described is not the true Way."

            名可名，非常名。 (names can be named, not usual names)

            "The Name that can be named is not the constant Name."

          


          Tao literally means "path" or "way"(and also means "say" or "be said"), and can figuratively mean "essential nature", "destiny", "principle", or "true path". The philosophical and religious "Tao" is infinite, without limitation. One view states that the paradoxical opening is intended to prepare the reader for teachings about the unteachable Tao. Tao is believed to be transcendent, indistinct and without form. Hence, it cannot be named or categorized. Even the word "Tao" can be considered a dangerous temptation to make Tao a limiting "name".


          The Tao Te Ching is not thematically ordered. However, the main themes of the text are repeatedly expressed using variant formulations, often with only a slight difference. The leading themes revolve around the nature of Tao and how to attain it. Tao is said to be unnameable and accomplishing great things through small means. There is significant debate regarding which English translation of the Tao Te Ching is preferred, and which particular translation methodology is best. Discussions and disputes about various translations of the Tao Te Ching can become acrimonious, involving deeply entrenched views.


          Ancient commentaries on the Tao Te Ching are important texts in their own right. The Heshang Gong commentary was most likely written in the second century AD, and as perhaps the oldest commentary, contains the edition of the Tao Te Ching that was transmitted to the present day. Other important commentaries include the Xiang'er, one of the most important texts from the Celestial Master movement, and Wang Bi's commentary.


          


          Daozang


          The Daozang (道藏, Treasury of Tao) is sometimes referred to as the Taoist canon. It was originally compiled during the Jin, Tang, and Song dynasties. The version surviving today was published during the Ming dynasty. The Ming Daozang includes almost 1500 texts. Following the example of the Buddhist Tripitaka, it is divided into three dong (洞, "caves", "grottoes"). They are arranged from "highest" to "lowest":


          
            	The Zhen ("real" or "truth"真) grotto. Includes the Shangqing texts.


            	The Xuan ("mystery"玄) grotto. Includes the Lingbao scriptures.


            	The Shen ("divine"神) grotto. Includes texts predating the Maoshan （茅山）revelations.

          


          Daoshi generally do not consult published versions of the Daozang, but individually choose, or inherit, texts included in the Daozang. These texts have been passed down for generations from teacher to student.


          The Shangqing school has a tradition of approaching Taoism through scriptural study. It is believed that reciting certain texts often enough will be rewarded with immortality. In Taiwan, one often finds Buddhist texts being chanted in Taoist temples.


          


          Other texts


          While the Tao Te Ching is most famous, there are other important texts in traditional Taoism. Taishang Ganying Pian ("Treatise of the Exalted One on Response and Retribution") discusses sin and ethics, and has become a popular morality tract in the last few centuries. It asserts that those in harmony with Tao will live long and fruitful lives. The wicked, and their descendents, will suffer and have shortened lives. Both the Taipingjing ("Scripture on Great Peace") and the Baopuzi ("Book of the Master Who Keeps to Simplicity") contain early alchemical formulas that early Taoists believed could lead to immortality. A book titled "The Wisdom Of Laotse" offers a translation of "The Book of Tao" while comparing Laotse's philosophies against Kǒng Fūzǐ's (Confucius)


          


          Zhuangzi


          The Zhuangzi (莊子) was named after its author, who also appears as a character in the book's narrative. It is more in the form of a collection of stories than the short aphorisms and maxims of the Tao Te Ching. Also among the cast of characters in the Zhuangzi's stories is Laozi of the Tao Te Ching, as well as Confucius.


          


          History
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          Taoism's origins may be traced to prehistoric Chinese religions in China. They are found in the composition of the Tao Te Ching ( 3rd or 4th century BC). Laozi received imperial recognition as a divinity in the mid second century AD., Several Song emperors, most notably Huizong, were active in promoting Taoism, collecting Taoist texts and publishing editions of the Daozang. Aspects of Confucianism, Taoism, and Buddhism were consciously synthesized in the Neo-Confucian school, which eventually became Imperial orthodoxy for state bureaucratic purposes. During the eighteenth century, the imperial library was constituted, but excluded virtually all Taoist books. By the beginning of the twentieth century, Taoism had fallen so much from favour, that only one complete copy of the Daozangstill remained, at the White Cloud Monastery in Beijing. Taoism is one of five religions recognised by the PRC, which insists on controlling its activities through a state bureaucracy (the China Taoist Association).


          


          Adherents


          The number of Taoists is difficult to estimate, partly for definitional reasons (who counts as a Taoist?), and partly for practical ones (it is illegal for private parties to conduct surveys in China). The number of people practicing some aspect of the Chinese folk religion might number in the hundreds of millions. ( Adherents.com estimates "Traditional Chinese religion" at nearly four hundred million). The number of people patronising Daoshi (Taoist priests or masters) would be smaller by several orders of magnitude, while the number of literary Daojia would be smaller yet. At the same time, most Chinese people and many others have been influenced in some way by Taoist tradition. Most estimates for the amount of Taoists (either worldwide or simply outside of mainland China) are 2030 million.


          Geographically, Taoism flourishes best in regions populated by Chinese people: mainland China, Taiwan, Malaysia, Singapore, and various Chinese diaspora communities. Taoist literature and art has influenced the cultures of Korea, Japan and Vietnam, and these countries' folk religions have many common elements. Organized Taoism seems not to have attracted a non-Chinese following until modern times. In Taiwan, 4.57.5 million people (33% of the population) are Taoists. In Singapore, 8.5% of the population is Taoist. There are also small numbers of Taoists in the Western world, and Japan, Vietnam and Korea are culturally influenced by Taoism even though the organized religion has mostly died out.


          


          Practices
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          At certain dates, food may be set out as a sacrifice to the gods and/or spirits of the departed. (See, for example, Qingming Festival.) This may include slaughtered pigs and ducks, or fruit. Another form of sacrifice involves the burning of Joss paper or Hell Bank Notes, on the assumption that images thus consumed by the fire will reappearnot as a mere image, but as the actual itemin the spirit world, and be available for the departed spirit to use.


          


          Secular Activities


          Also at certain dates, street parades take place. These are lively affairs which invariably involve firecrackers and flower-covered floats broadcasting traditional music. Street parades may also include lion dances and dragon dances; human-occupied puppets (often of the "Seventh Lord" and "Eighth Lord"); jitong (乩童 male "Mediums") who mutilate their skin with knives; Bajiajiang, which are gongfu-practicing honour guards in demonic makeup; and palanquins carrying god-images. The various participants are not considered performers, but rather possessed by the god in question.


          Fortune-tellingincluding astrology, I Ching, and other forms of divinationhas long been considered a traditional Taoist pursuit. Mediumship is also widely encountered. We may distinguish between martial forms of mediumship (like the aforementioned jitong) and X spirit-writing, typically through the practice of fuji (planchette writing).


          


          Many Taoists also participated in the reading and writing of books. Taoists of this type tend to be civil servants, elderly retirees, or in modern times, university faculty. While there is considerable overlap with religious Taoism, there are often important divergences in interpretation. Wang Bi, one of the most influential philosophical commentators on the Laozi (and Yijing) was in fact a Confucian.


          For many educated Chinese people (the Literati), life was divided into a social aspect, where Confucian doctrine prevailed, and a private aspect, with Taoist aspirations. Night-time, exile, or retirement provided the opportunity to cultivate Taoism and reread Laozi and Zhuangzi. The Literati often dedicated this period of life to arts such as calligraphy, painting, and poetry, or personal researches into antiquities, medicine, folklore, and so on.


          A number of martial arts traditions, particularly T'ai Chi Ch'uan, Bagua Zhang, Won Yuen Yat Hey Jueng, Bak Mei Pai, Bok Fou Pai, Yaw Gong Moon and Xing Yi Quan, embody Taoist principles to a greater or lesser extent, and some practitioners consider their art to be a means of practicing Taoism. The accuracy of these claims varies greatly depending on the particular art and/or practitioner.


          It should be noted that while many Japanese and Korean martial and cultural traditions (i.e. judo, kendo, cha-do, kyu-do, shinto, Hapkido, Taekwondo, Tangsudo) have developed a distinctly zen character over the years, the "do" or "to" is in fact one of the Japanese / Korean pronunciations of the Chinese "tao" (alternatedly rendered as "dao" by some translators), and it is written with the same character. Again, the extent to which these practices reflect taoist principles varies depending on the specific school and practitioner.


          


          Taoist symbols and images
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          There are many symbols and images that are associated with Taoism. Like the " cross" in Christianity, and the " wheel" in Buddhism, Taoism has Laozi, actual Chinese characters, and many other symbols that are often represented or associated with it.


          The Taijitu (" yin and yang") symbol 太極圖 as well as the Bagua 八卦 ("Eight Trigrams") are associated with Taoist symbolism. While almost all Taoist organizations make use of the yin and yang symbol, one could also call it Confucian, Neo-Confucian or pan-Chinese. The yin and yang make a backwards "S" shape, with yin (black or red) on bottom. One is likely to see this symbol as decorations on Taoist organization flags and logos, temple floors, or stitched into clerical robes. According to Song Dynasty sources, it originated around the 10th century. Previously, yin and yang were symbolized by a tiger and dragon. (This is one of the places where the surface Dao and the hidden dao is shown. On the surface the picture of the Dao with a Tiger and a dragon is no more than just a picture. But beneath is the one of the way to immortality called "The White Tigress and The Jade Dragon" and it is the pure Female-male energy.)


          The two major way that are used today are white on top / black at bottom or reverse black on top / white at the bottom. White on top is called Early Heaven and symbolize going back to the basic or keeping the mind and the body young like a child. When it is black on top, it is called Later Heaven and is the way the world normally moves and normally means going to the grave.


          The five directions as conceived by the ancient Chinese (east, south, west, north, centre) each have their own attributes, as follows in the chart below.


          
            
              	Direction

              	Element / Phase

              	/ Symbol

              	Season

              	Force
            


            
              	East

              	Wood

              	Azure Dragon

              	Spring

              	Yang
            


            
              	South

              	Fire

              	Vermilion Bird

              	Summer

              	Yang
            


            
              	West

              	Metal

              	White Tiger

              	Autumn

              	Yin
            


            
              	North

              	Water

              	Black Tortoise

              	Winter

              	Yin
            


            
              	Centre

              	Earth

              	Yellow Dragon

              	Changing of the seasons

              	Yin/Yang balance
            

          


          Taoist temples may fly square or triangular flags. They typically feature mystical writing or diagrams and are intended to fulfill various functions including providing guidance for the spirits of the dead, to bring good fortune, increase life span, etc. Other flags and banners may be those of the gods or immortals themselves.
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          One sometimes sees a zigzag with seven stars, representing the Big Dipper (or the "Bushel", the Chinese equivalent). In the Shang dynasty the Big Dipper was considered a deity, while during the Han dynasty, it was considered a qi path of the circumpolar god, Taiyi.


          Taoist temples in southern China and Taiwan may often be identified by their roofs, which feature Chinese dragons and phoenixes made from multi-colored ceramic tiles. They also stand for the harmony of yin and yang (with the phoenix being yin). A related symbol is the flaming pearl which may be seen on such roofs between two dragons, as well as on the hairpin of a Celestial Master. But in general, Chinese Taoist architecture has no universal features that distinguish it particularly from other structures.


          


          Relations with other religions and philosophies
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          The origins of Taoism and other philosophical schools are intimately related. The authorship of the Daodejing is assigned to Laozi, traditionally thought to be a teacher of Confucius, yet appears to be reacting against Confucian doctrine (suggesting the text comes after Confucianism). Zhuangzi (Chuang Tzu), the other defining philosopher of Taoism, reacted both to the Confucian-Mohist ethical disputes and to related developments in theory of names (language). There is little evidence of a link between Laozi and Zhuangziwhose most frequent interactions are with Hui Shi (of the school of names). However, the chapters of the Zhuangzi written after his death include dialogues between Laozi and Confucius that mimic (or inspire?) the style of the Daodejing, suggesting the first association of the two texts dates from around that time. The "history of thought" contained in the Zhuangzi cites Laozi as a prior step (and demotes Hui Shi to a postscript). It includes the Mohists by name and the Confucians by implication and a cluster of other less well known thinkers.


          These early Taoist texts reject numerous basic assumptions of Confucianism, embracing instead values based on nature, perspectivalism, and spontaneity. They express skepticism of conventional moralities and Mozi's Utilitarian or Mencius' benevolence based revisions. Since politics was conceived by these traditional schools as a scheme for unifying all "under the sky" in their favored dao, Taoists tend toward anarchism, mistrustful of hierarchical social structures and particularly, governments. (Zhuangzi argues that the proponents of benevolence and morality are usually found at the gates of feudal lords who have stolen their kingdoms.)


          Taoist thought partly inspired Legalist philosophers, whose theories were used by Qin Shi Huang, founder of the Chinese Empire. The junction point can be found in the work of Hanfeizi, a prominent Legalist thinker who commented on the Tao Te Ching. Hanfeizi used some chapters of the book to justify a structured society based on law and punishment and on the undiscussed power of the Emperor.


          The entry of Buddhism into China was via its dialectic with later Taoism which transformed them both. Over the centuries of Chinese interactions, Buddhism gradually found itself transformed from a competitor of Taoism, to a fellow inhabitant of the Chinese cultural ecosystem. Originally seen as a kind of foreign Taoism, its scriptures were translated into Chinese with Taoist vocabulary. Chan Buddhism in particular is inspired by crucial elements of philosophical Taoism, ranging from distrust of scripture, text and language to its more positive view of "this life", practice, skill and the absorption in "every-moment". In the Tang period some Taoist schools incorporated such Buddhist elements as monasteries, vegetarianism, prohibition of alcohol, the celibacy of the clergy, the doctrine of emptiness, and the amassing of a vast collection of scripture into tripartite organisation. However, there are some who argue that Taoism had vegetarianism first. Some Buddhist schools incorporated it later. Also during Tang Dynasty, some Taoist practices and books spread to Tibet and became incorporated in Tibetan Buddhism.


          Ideological and political rivals in ancient times, Taoism, Confucianism, and Buddhism have inevitably deeply influenced one another, and eventually achieved a kind of modus vivendi in which each has its own particular ecological niche within Chinese society. With time, most Chinese people likewise came to identify to some extent with all three traditions simultaneously. This became institutionalised by the time of the Song Dynasty, when aspects of the three schools were consciously synthesised in the Neo-Confucian school, which eventually became Imperial orthodoxy for state bureaucratic purposes.


          The Vinegar Tasters (sometimes called Three Vinegar Tasters) is a popular painting (usually in scroll format) that explained Taoist ideals in relation to the Neo-Confucian school which began in the 10th century and gained prominence in the 12th century. The image depicts Laozi together with The Buddha, and Confucius. In these paintings the three are gathered around a vat of vinegar and the motto associated with the grouping is "the three teachings are one." (However, see The Vinegar Tasters for an alternate interpretation.)


          Taoism does not fall strictly under an umbrella or a definition of an organized religion like the Abrahamic traditions, nor could it be studied as the originator or variants of Chinese folk religion, for the simple reason that these were not the tenets or core teachings of Taoism or those in Tao te Ching. Robinet further asserted that the nature of Taoism can be better understood as a psyche, and a way of life rather than a religion, as the adherents do not view Taoism in the manner analysed by historians who were neither Taoist and who did not understand the subject.


          Many scholarly works conclude that Taoism is a school of thought with a quest for Immortality. Viewed in this light,Taoism is dissimilar to most other religions who, though they may involve immortality of the soul such as in Hinduism where one's soul joins Brahman, or the spiritual immortality of an Enlightened Buddhist, but physical immortality is present only in Taoism and Christianity. In the latter, when God resurrects the dead, everyone judged to have had faith will live eternally.


          


          Tao in the West


          The west has recently embraced aspects of Taoism: the name and concept of Tao, the names and concepts of yin and yang; an appreciation for Laozi and Zhuangzi, and a respect for other aspects of Chinese tradition such as qigong. At the same time, Western appropriations differ in subtle (or not so subtle) ways from their Asian sources. For example, the word Tao is used in numerous book titles which are connected to Chinese culture only tangentially. Examples would include Fritjof Capra's The Tao of Physics, or Benjamin Hoff's The Tao of Pooh. These uses of Tao are more as a token of exoticism or esotericness (similar to "The Zen of...") rather than referring to Taoism itself.


          Taoism has also been a resource for those in environmental philosophy, who see the non-anthropocentric nature of Taoism as a guide for new ways of thinking about nature and environmental ethics. Some consider Taoism to fit naturally with the radical environmental philosophy of deep ecology. Taoism and Ecology: Ways Within A Cosmic Landscape edited by N. J. Girardot, James Miller, and Liu Xiaogan is currently the most thorough introduction to studies done on concepts of nature and ecology within Taoism.
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          The Tao Te Ching or Dao De Jing ( traditional Chinese: 道德經; simplified Chinese: 道德经; pinyin: Dodjīng), originally known as the eponymous Laozi or Lao tzu (Chinese: 老子; pinyin: Lǎozǐ), is a Chinese classic text. Its name comes from the opening words of its two sections: 道 do "way," Chapter 1, and 德 d "virtue," Chapter 38, plus 經 jīng "classic." According to tradition, it was written around the 6th century BCE by the Taoist sage Laozi (or Lao Tzu, "Old Master"), a record-keeper at the Zhou Dynasty court, by whose name the text is known in China. The text's true authorship and date of composition or compilation are still debated.


          The Tao Te Ching is fundamental to the Taoist school (Dojiā 道 家) of Chinese philosophy and strongly influenced other schools, such as Legalism and Neo-Confucianism. This ancient book is also central in Chinese religion, not only for Taoism (Dojiāo 道 教) but Chinese Buddhism, which when first introduced into China was largely interpreted through the use of Taoist words and concepts. Many Chinese artists, including poets, painters, calligraphers, and even gardeners have used the Tao Te Ching as a source of inspiration. Its influence has also spread widely outside East Asia, aided by hundreds of translations into Western languages.


          The Wade-Giles romanization Tao Te Ching dates back to early English transliterations in the late 19th century, and many people continue using it, especially for words and phrases that have become well-established in English. The pinyin romanization Daodejing originated in the late 20th century, and this romanization is becoming increasingly popular, having been adopted as the official system by the Chinese government. See discussion at Daoism-Taoism romanization issue.


          


          The text


          The Tao Te Ching has a long and complex textual history. On one hand, there are transmitted versions and commentaries that date back two millennia; on the other, there are ancient bamboo, silk, and paper manuscripts that archeologists discovered in the last century.


          


          Title


          


          There are many possible translations of the book's title, owing to the polysemy of the component Chinese words:


          
            	Do/Tao 道 literally means "way", "road", "path", or "route," but was extended to mean "path ahead", "way forward", "method", "principle", "doctrine", or simply "the Way". This term, which was variously used by other Chinese philosophers (including Confucius, Mencius, Mozi, and Hanfeizi), has special meaning within the context of Taoism, where it implies the essential, unnamable process of the universe.


            	D/Te 德 basically means "virtue" in the sense of "personal character", "inner strength", or "integrity", but was used differently by Confucianists to mean "morality". The semantics of this Chinese word resemble English virtue, which developed from a (now archaic) sense of "inner potency" or "divine power" (as in "healing virtue of a drug") to the modern meaning of "moral excellence" or "goodness". Compare the compound word dod (道德 "ethics", "ethical principles", "morals," or "morality").


            	Jīng/Ching 經 originally meant "norm", "rule", "plan", "warp" (vs. "woof") and was semantically extended to mean "scripture", "canon", "great book", or "classic".

          


          Thus, Tao Te Ching can be translated as "The Scripture/Classic/Canon of the Way/Path and the Power/Virtue", etc.


          Note that there is in fact no "its" in the title, either explicitly or implicitly. Therefore, commonly accepted translations of the title such as "The Book of the Way and Its Power" are in fact adding an extra element that takes away from the accuracy.


          The title Tao Te Ching is a honorific given by posterity, other titles include the amalgam Lǎozǐ Dod Jīng (老子道德經), the honorific Daode Zhen Jing (道德真經 "True Classic of the Way and the Power"), and the Wuqian wen (五千文 "Five thousand character [classic]"; see next).


          


          Internal structure


          The received Tao Te Ching is a short text of around 5,000 Chinese characters in 81 brief chapters or sections (章). There is some evidence that the chapter divisions were later additions - for commentary, or as aids to rote memorization - and that the original text was more fluidly organized. It has two parts, the Tao Ching (道經; chaps. 137) and the Te Ching (德經; chaps. 3881), which may have been edited together into the received text, possibly reversed from an original "Te Tao Ching" (see Mawangdui texts below). The written style is laconic, with few grammatical particles, frequently ambiguous, occasionally rhymed, and expressing often difficult ideas poetically.


          The Chinese characters in the original versions were probably written in zhunshū ( 篆 書 seal script), while later versions were written in lshū ( 隷 書 clerical script) and kǎishū ( 楷 書 regular script) styles. Daoist Chinese Characters contains a good summary of these different calligraphies.


          


          Historical authenticity


          The Tao Te Ching is universally ascribed to Laozi, whose historical existence has been a matter of scholastic debate. His name, which means "Old Master", or "old masters" has only fueled controversy on this issue. (Kaltenmark 1969:10).
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          The first reliable reference to Laozi is his "biography," Shiji (63, tr. Chan 1963:35-37), by Chinese historian Sima Qian (ca. 14586 BC), which combines three stories. First, Laozi was a contemporary of Confucius (551-479 BC). His surname was Li (李 "plum"), and his personal name was Er (耳 "ear") or Dan (聃 "long ear"). He was an official in the imperial archives, and wrote a book in two parts before departing to the West. Second, Laozi was Lao Laizi (老來子 "Old Come Master"), also a contemporary of Confucius, who wrote a book in 15 parts. Third, Laozi was the Grand Historian and astrologer Lao Dan (老聃 "Old Long-ears"), who lived during the reign (384-362 BC) of Duke Xian (獻公) of Qin).


          Generations of scholars have debated the historicity of Laozi and the dating of the Tao Te Ching. Linguistic studies of the text's vocabulary and rhyme scheme point to a date of composition after the Shi Jing yet before the Zhuangzi  around the late 4th or early 3rd centuries BC. Legends claim variously that Laozi was "born old"; that he lived for 996 years, with twelve previous incarnations starting around the time of the Three Sovereigns before the thirteen as Laozi. Some Western scholars have expressed doubts over Laozi's historical existence, claiming that the Tao Te Ching is actually a collection of the work of various authors. By contrast, Chinese scholars hold that it would be inconceivable within the context of ancient Chinese culture for Sima Qian the historian to have engaged in confabulation. Chinese scholars by and large accept Laozi as a historical figure, while dismissing exaggerated folkloric claims as superstitious legend.


          Taoists venerate Laozi as Daotsu the founder of the school of Dao, the Daode Tianjun in the Three Pure Ones, one of the eight elders transformed from Taiji in the Chinese creation myth.


          


          Principal versions


          Among the many transmitted editions of the Tao Te Ching text, the three primary ones are named after early commentaries. The "Yan Zun Version," which is only extant for the Te Ching, derives from a commentary attributed to Han Dynasty scholar Yan Zun (巖尊, fl. 80 BC-10 AD). The "Heshang Gong Version" is named after the legendary Heshang Gong (河上公 "Riverside Sage") who supposedly lived during the reign (202-157 BC) of Emperor Wen of Han. This commentary (tr. Erkes 1950) has a preface written by Ge Xuan (葛玄, 164-244 AD), grand-uncle of Ge Hong, and scholarship dates this version to around the 3rd century AD. The "Wang Bi Version" has more verifiable origins than either of the above. Wang Bi (王弼, 226  249 AD) was a famous Three Kingdoms period philosopher and commentator on the Tao Te Ching (tr. Lin 1977, Rump and Chan 1979) and the I Ching.


          Tao Te Ching scholarship has lately advanced from archeological discoveries of manuscripts, some of which are older than any of the received texts. Beginning in the 1920s and 1930s, Marc Aurel Stein and others found thousands of scrolls in the Mogao Caves near Dunhuang. They included more than 50 partial and complete Tao Te Ching manuscripts. One written by the scribe So/Su Dan (素統) is dated 270 AD and corresponds closely with the Heshang Gong version. Another partial manuscript has the Xiang'er (想爾) commentary, which had previously been lost.


          


          Mawangdui and Guodian texts


          In 1973, archeologists discovered copies of early Chinese books, known as the Mawangdui Silk Texts, in a tomb dating from 168 BC. They included two nearly complete copies of the Laozi, referred to as Text A (甲) and Text B (乙), both of which reverse the traditional ordering and put the Te Ching section before the Tao Ching. Based on calligraphic styles and imperial naming taboo avoidances, scholars believe that A and B can be dated, respectively, to about the first and third decades of the 2nd century BC (Boltz 1993:284).


          In 1993, the oldest known version of the text, written on bamboo tablets, was found in a tomb near the town of Guodian (郭店) in Jingmen, Hubei, and dated prior to 300 BC. The Guodian Chu Slips comprise about 800 slips of bamboo with a total of over 13,000 characters, about 2,000 of which correspond with the Tao Te Ching, including 14 previously unknown verses.


          Both the Mawangdui and Guodian versions are generally consistent with the received texts, excepting differences in chapter sequence and graphic variants. Several recent Tao Te Ching translations (e.g., Lau 1989, Henricks 1989, Mair 1990, Henricks 2000, Allan and Williams 2000, and Roberts 2004) utilize these two versions, sometimes with the verses reordered to synthesize the new finds.


          


          Interpretation and themes


          Depending on how the Tao Te Ching is interpreted, some ambiguous passages have multiple readings, ranging from political advice for rulers to practical wisdom for people. The following themes and concepts are central to interpreting the text.


          


          Ineffability or Genesis


          
            	The Way that can be told of is not an unvarying way;


            	The names that can be named are not unvarying names.


            	It was from the Nameless that Heaven and Earth sprang;


            	The named is but the mother that rears the ten thousand creatures, each after its kind. (chap. 1, tr. Waley)

          


          These famous first lines of the Tao Te Ching state that the Tao is ineffable i.e. Tao is nameless, goes beyond distinctions, and transcends language. In Laozi's Qingjing Jing (verse 1-8) he clarified the term Tao was nominated as he was trying to describe a state of existence before it happened and before time or space. Way or path happened to be the side meaning of Tao, ineffability would be just poetic. This is the Chinese creation myth from the primordial Tao. In the first twenty-four words in Chapter one, the author articulated an abstract cosmogony, in what would be the world outside of the cave before it took shape by Plato in his allegory of the cave.


          


          The Mysterious Female


          
            	The Valley Spirit never dies


            	It is named the Mysterious Female.


            	And the doorway of the Mysterious Female


            	Is the base from which Heaven and Earth sprang.


            	It is there within us all the while;


            	Draw upon it as you will, it never runs dry. (chap. 6, tr. Waley)

          


          Like the above description of the ineffable Tao as "the mother that rears the ten thousand creatures", the Tao Te Ching advocates "female" (or Yin) values, emphasizing the passive, solid, and quiescent qualities of nature (which is opposed to the active and energetic), and "having without possessing". Waley's translation can also be understood as the Esoteric Feminine in that it can be known intuitively, that must be complemented by the masculine, "male" (or Yang), again amplified in Qingjing Jing (verse 9-13). Yin and Yang should be balanced, "Know masculinity, Maintain femininity, and be a ravine for all under heaven." (chap. 28, tr. Mair)


          


          Returning (Union with the Primordial)


          
            	In Tao the only motion is returning;


            	The only useful quality, weakness.


            	For though all creatures under heaven are the products of Being,


            	Being itself is the product of Not-being. " (chap. 40, tr. Waley)

          


          Another theme is the eternal return, or what Mair (1990:139) calls "the continual return of the myriad creatures to the cosmic principle from which they arose."


          There is a contrast between the rigidity of death and the weakness of life: "When he is born, man is soft and weak; in death he becomes stiff and hard. The ten thousand creatures and all plants and trees while they are alive are supple and soft, but when dead they become brittle and dry." (chap. 76, tr. Waley). This is returning to the beginning of things, or to one's own childhood.


          The Tao Te Ching focuses upon the beginnings of society, and describes a golden age in the past, comparable with the ideas of Jean-Jacques Rousseau. Human problems arose from the "invention" of culture and civilization. In this idealized past, the people should have no use for any form of writing save knotted ropes, should be contented with their food, pleased with their clothing, satisfied with their homes, should take pleasure in their rustic tasks." (chap. 80, tr. Waley)


          If the same chapter is understood in the Taoist cosmogony, the last two verses re-state the creation of beings from you (有) as in youji or Taiji which came from wu as in Wuji, a state of union with the primordial. This concept is also outlined in two other texts Xishen Jing and Qingjing Jing attributable to Laozi.


          


          Emptiness


          
            	We put thirty spokes together and call it a wheel;


            	But it is on the space where there is nothing that the usefulness of the wheel depends.


            	We turn clay to make a vessel;


            	But it is on the space where there is nothing that the usefulness of the vessel depends.


            	We pierce doors and windows to make a house;


            	And it is on these spaces where there is nothing that the usefulness of the house depends.


            	Therefore just as we take advantage of what is, we should recognize the usefulness of what is not. (chap. 11, tr. Waley)

          


          Philosophical vacuity is a common theme among Asian wisdom traditions including Taoism (especially Wu wei "effortless action"), Buddhism, and some aspects of Confucianism. One could interpret the Tao Te Ching as a suite of variations on the "Powers of Nothingness". This resonates with the Buddhist Shunyata philosophy of "form is emptiness, emptiness is form."


          Looking at a traditional Chinese landscape, one can understand how emptiness (the unpainted) has the power of animating the trees, mountains, and rivers it surrounds. Emptiness can mean having no fixed preconceptions, preferences, intentions, or agenda. Since "The Sage has no heart of his own; He uses the heart of the people as his heart." (chap. 49, tr. Waley). From a ruler's point of view, it is a laissez-faire approach:


          
            	So a wise leader may say:


            	"I practice inaction, and the people look after themselves."


            	But from the Sage it is so hard at any price to get a single word


            	That when his task is accomplished, his work done,


            	Throughout the country every one says: It happened of its own accord. (chap. 17, tr. Waley)

          


          


          Knowledge and Humility


          
            	Knowing others is wisdom;


            	Knowing the self is enlightenment.


            	Mastering others requires force;


            	Mastering the self requires strength;


            	He who knows he has enough is rich.


            	Perseverance is a sign of will power.


            	He who stays where he is endures.


            	To die but not to perish is to be eternally present. (chap. 33, tr. Feng and English)

          


          The Tao Te Ching praises self knowledge with emphasis on that knowledge coming with humility, to the extent of dis-acknowledging this knowledge. An interpretation on this knowledge being irrational in connection with Chapter 19 of Waley's translation on "Banish wisdom, discard knowledge, And the people will be benefited a hundredfold." seem to be inaccurate stemming from Feisheng qizi which is a reverse phrase meaning the truly exalted (sheng) and intellectual (zi) never claimed they are, which might as well be abolishing the notions of exaltation and intellectuality, meaning humbleness and humility of one's enlightenment is crucial. Knowledge, like desire, should be diminished. "It was when intelligence and knowledge appeared that the Great Artifice began." (chap. 18, tr. Waley), similarly another examplar on lost in translation by a sinologist, the third and fourth stanzas reads Zihui zu You Dawei, which should be read in reverse as the first and second stanzas, that when the world is full deceit and falsehoods (Dawei), wisdom and intellectuality shall arise.


          


          Other themes


          Here are some other themes inferred from the "Tao Te Ching" (with examples of instances):


          
            	Force begets force.


            	One whose needs are simple can fulfill them easily.


            	Material wealth does not enrich the spirit.


            	Self-absorption and self-importance are vain and self-destructive. (22, 24)


            	Victory in war is not glorious and not to be celebrated, but stems from devastation, and is to be mourned.


            	The harder one tries, the more resistance one creates for oneself.


            	The more one acts in harmony with the universe (the Mother of the ten thousand things), the more one will achieve, with less effort.


            	The truly wise make little of their own wisdom for the more they know, the more they realize how little they know.


            	When we lose the fundamentals, we supplant them with increasingly inferior values which we pretend are the true values. (18)


            	Glorification of wealth, power and beauty beget crime, envy and shame.


            	The qualities of flexibility and suppleness, especially as exemplified by water, are superior to rigidity and strength. (8, 40, 55, 78)


            	Everything is in its own time and place.


            	Duality of nature that complements each other instead of competing with each other  the two faces of the same coin  one cannot exist without the other.


            	The differences of opposite polarities  e.g., the differences between male and female, light and dark, strong and weak, etc.  help us to understand and appreciate the universe.


            	Humility is the highest virtue.


            	Knowing oneself is a virtue. (33)


            	Envy is our calamity; overindulgence is our plight.


            	The more you go in search of an answer, the less you will understand.


            	Know when it's time to stop. If you don't know then stop when you are done. (9)

          


          


          Interpretations in relation to religious traditions


          The relation between Taoism and Buddhism and Chan Buddhism is complex and fertile. Similarly, the relationship between Taoism and Confucianism is richly interwoven, historically.


          Since Christian missionaries were among the first Westerners to study the Tao Te Ching, it is not surprising that they connected Taoism with Christianity. Assimilation of local religions often helped missionary efforts to convert the populace to Christianity. They drew many parallels between the New Testament and the Tao Te Ching, for instance, "Do good to those who hate you" (Luke 6:27, tr. NASB) and "Requite injuries with good deeds" (chap. 63, tr. Waley). Note that the Chinese Bible translates logos ("the Word") as Tao ("the Way").


          Two particular Tao Te Ching chapters are perceived as exemplifying Christian themes. Chapter 42 bears a resemblance to the Trinity doctrine: "The Way gave birth to unity, Unity gave birth to duality, Duality gave birth to trinity, Trinity gave birth to the myriad creatures." (tr. Mair 1990:9).


          Zhuangzi once stated in a passage from his famous work Inner Chapters, that a great sage would come who would bring knowledge and peace to all men; though he didn't know if it would be in a thousand years or in a day. Naturally, this was interpreted by missionaries as a prediction or foreshadowing of Christ.


          Going even further, in 1823 the French sinologist Jean-Pierre-Abel Rmusat suggested that Yahweh was signified by three words in Chapter 14; yi ( 夷 "calm; level; barbarian"), xi ( 希 "rare; indiscernible; hope"), and wei ( 微 "tiny, small; obscure").


          
            We look for it but do not see it; we name it "subtle." We listen for it but do not hear it; we name it "rare." We grope for it but do not grasp it; we name it "serene." These three cannot be fully fathomed, Therefore, They are bound together to make unity." (chap. 14, tr. Mair 1990:74)

          


          James Legge (1891:57-58) dismissed this hypothetical yi-xi-wei and Yahweh connection as "a mere fancy or dream". According to Holmes Welch:


          
            It is not hard to understand the readiness of early scholars to assert that the doctrine of the Trinity was revealed in the Tao Te Ching and that its fourteenth chapter contains the syllables of "Yahveh." Even today, though these errors have been recognized for more than a century, the general notion that Lao Tzu was Christ's forerunner has lost none of its romantic appeal. (1965:7)

          


          Present day researchers, such as Damascene et al. (1999), continue to explore the similarities between Taoist and Christian teachings. A newer book that explores the relationship is "A Tao te Ching for Christians" by Paul Brennan.


          Critics point out that these "similarities" consist of taking select passages out of context of the text as a whole, and out of the history of Chinese textual interpretation and religious practice. Passages that are incompatible with Christian doctrines, such as Chapter 5 "Heaven and Earth are not Humane (ren)"( Wing-tsit Chan trans.) are ignored. This approach was started by Christian missionaries, who were actively working to supplant Chinese religions.


          Related concepts


          
            	Dialectical monism


            	Dialectics


            	Dualism

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Tao_Te_Ching"
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          The TARDIS (Time and Relative Dimension(s) in Space). is a time machine and spacecraft in the British science fiction television programme Doctor Who.


          A product of Time Lord technology, a properly maintained and piloted TARDIS can transport its occupants to any point in time and space. The interior of a TARDIS is much larger than its exterior, which can blend in with its surroundings through the ship's chameleon circuit. In the series, the Doctor pilots an unreliable, stolen, obsolete Type 40 TARDIS, once referred to as a TT Capsule, whose chameleon circuit is faulty, leaving it locked in the shape of a 1950s-style London police box. It was stolen from Gallifrey where it was an old decommissiond derelict, and the unpredictability of the TARDIS's short range guidance  that is, relative to the size of the entire Universe  has often been a plot point in the Doctor's travels.


          Although "TARDIS" is a type of craft, rather than a specific one, the Doctor's TARDIS is usually referred to as "the" TARDIS or, in some of the earlier serials, just as "the ship". (In the two 1960s Dalek films, the craft was referred to as Tardis, without the definite article.)


          Doctor Who has become so much a part of British popular culture that not only has the shape of the police box become more immediately associated with the TARDIS than with its real-world inspiration, the word "TARDIS" has been used to describe anything that seems bigger on the inside than on the outside. The name TARDIS is a registered trademark of the British Broadcasting Corporation.


          


          Conceptual history
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          When Doctor Who was being developed in 1963, the production staff discussed what the Doctor's time machine would look like. Due to budgetary constraints, it was decided to make it resemble a police box. This was explained in the context of the series as a disguise created by the ship's " chameleon circuit", a mechanism which is responsible for changing the outside appearance of the ship in order to fit in with its environment. A further premise was that the circuit was broken, explaining why it was "stuck" in that form.


          The idea for the police-box disguise came from BBC staff writer Anthony Coburn, who rewrote the programme's first episode from a draft by C. E. Webber. Coburn is believed to have conceived the time machine's external form after spotting a real police box while walking near his office on a break from writing the episode. In that first episode, An Unearthly Child, the TARDIS is first seen in a 1963 junkyard; it subsequently malfunctions, retaining the police box shape in a prehistoric landscape.


          At the time of the series' debut in 1963, the police box was still a common fixture in British cities (it provided a direct telephone link to the local police station and could be used as a temporary holding cell), and with some 700 in London alone, it was a logical choice for camouflaging a time machine. While the idea may have begun as a creative ploy by the BBC to save time and money on props, it soon became an in-joke genre convention in its own right as the old-style police box was phased out of use. The anachronism has become more pronounced since there have been very few police boxes of that style left in Britain for some considerable time. Despite changes in the prop, the TARDIS has become the show's most consistently recognisable visual element.


          The type of police box the TARDIS resembled was normally constructed out of concrete. However, the props for the television series were originally made out of wood, and later on from fibreglass, for easy transportation and construction on location as well as within the confines of a studio set. The props have also varied slightly in their dimensions and designs over the years, and do not conform precisely to their real-life counterparts.


          The production team conceived of the TARDIS travelling by dematerialising at one point and rematerialising elsewhere, although sometimes in the series it is shown also to be capable of conventional space travel. In the 2006 Christmas special, " The Runaway Bride", the Doctor remarks that for a space ship, the TARDIS does remarkably little flying. The ability to travel simply by fading into and out of different locations became one of the trademarks of the show, allowing for a great deal of versatility in setting and storytelling without a large expense in special effects. The distinctive accompanying sound effect  a cyclic wheezing, groaning noise  was originally created in the BBC Radiophonic Workshop by Brian Hodgson. He produced the effect by dragging a set of house keys along the strings of an old, gutted piano. The resulting sound was then recorded and electronically processed with echo and reverb. When employed in the series, the sound is synchronised with the flashing light on top of the police box. The comic strip feature of Doctor Who Magazine traditionally represents the ship's distinctive dematerialisation sound with the onomatopoeic phrase "vworp vworp".


          In 1996, the BBC applied to the UK Patent Office to register the TARDIS as a trademark. This was challenged by the Metropolitan Police who felt that they owned the rights to the police box image. However, the Patent Office found that there was no evidence that the Metropolitan Police  or any other police force  had ever registered the image as a trademark. In addition, the BBC had been selling merchandise based on the image for over three decades without complaint by the police. The Patent Office issued a ruling in favour of the BBC in 2002.


          


          General characteristics


          


          TARDISes are grown, not made (" The Impossible Planet"). They draw their power from several sources, but primarily from the singularity of an artificial black hole, known as the Eye of Harmony ( the 1996 Doctor Who television movie). In The Edge of Destruction (1964), the power source of the TARDIS (referred to as the "heart of the TARDIS") is said to be beneath the central column of the console, with the rise and fall of the column an indication of its functioning. They are also said to draw power from the entire universe as revealed in the episode " Rise of the Cybermen", in which the TARDIS is brought to a parallel universe and cannot function without the use of a crystal power source from within the TARDIS, charged by the Doctor's life force.


          Other elements needed for the proper functioning of the TARDIS and requiring occasional replenishment include mercury (used in its fluid links), the rare ore Zeiton 7 ( Vengeance on Varos, 1985) and "artron energy." The latter is a form of temporal energy, generated by Time Lord minds, which is also said to help power TARDISes ( The Deadly Assassin, 1976; Four to Doomsday, 1982). Another form of energy, "huon energy", is found in the heart of the TARDIS and (apart from the activities of the Torchwood Institute) nowhere else in the universe (" The Runaway Bride").


          Before a TARDIS becomes fully functional, it must be primed with the biological imprint of a Time Lord, normally done by simply having a Time Lord operate the TARDIS for the first time. This imprint comes from the Rassilon Imprimatur, part of the biological makeup of Time Lords, which gives them both a symbiotic link to their TARDISes and the ability to withstand the physical stresses of time travel ( The Two Doctors, 1985).


          Without the Imprimatur, molecular disintegration would result; this serves as a safeguard against misuse of time travel even if the TARDIS technology were copied. Once a time machine is properly primed, however, with the imprint stored on a device called a "briode nebuliser", it can be used safely by any species. According to Time Lord law, unauthorised use of a TARDIS carries "only one penalty", implied to be death.


          A TARDIS usually travels by dematerialising in one spot, traversing the time vortex, and then rematerialising at its destination, without physically travelling through the intervening space. However, the Doctor's TARDIS has been seen to be able to fly through physical space, first in Fury from the Deep (1968) and at repeated times throughout the revived series, most notably in " The Runaway Bride" (2006), in which the TARDIS is actually shown launching into space (most previous incidents show the TARDIS flying only after it has dematerialized from a location). As seen in The Runaway Bride, extended flight of this nature puts a strain on the TARDIS's systems. While a TARDIS can materialise inside another, if both TARDISes occupy exactly the same space, a Time Ram will occur, resulting in the mutual annihilation of both (The Time Monster). In Logopolis, the Master tricked the Doctor into materialising his TARDIS around the Master's, creating a dimensionally recursive loop (each TARDIS appears inside the other's console room).


          Apart from the ability to travel in space and time (and, on occasion, to other dimensions), the most remarkable characteristic of a TARDIS is that its interior is much larger than it appears from the outside. The explanation is that a TARDIS is "dimensionally transcendental", meaning that its exterior and interior exist in separate dimensions. In The Robots of Death (1977), the Fourth Doctor tried to explain this to his companion Leela, using the analogy of how a larger cube can appear to be able to fit inside a smaller one if the larger cube is farther away, yet immediately accessible at the same time (see Tesseract). According to the Doctor, transdimensional engineering was a key Time Lord discovery. To those unfamiliar with this aspect of a TARDIS, stepping inside the ship for the first time usually results in a reaction of shocked disbelief as they see the interior dimensions.


          Susan Foreman, the Doctor's granddaughter, claimed to have coined the name TARDIS: "I made [it] up from the initials". However, the word TARDIS is used to describe other Time Lords' travel capsules as well. The Discontinuity Guide by Paul Cornell, Keith Topping and Martin Day suggests that "[she] was an influential young lady, and her name for time machines caught on." The Virgin New Adventures novel Lungbarrow by Marc Platt records Susan telling the First Doctor that she gave him the idea when he was, implicitly, the " Other".


          As seen in The Trial of a Time Lord (1986), the experiences of the TARDIS and its crew can be recorded and played back from the Matrix, the Time Lord computer network that is the repository of all their knowledge. The Doctor implies in this serial, with his protestations of being "bugged", that the TARDIS is not normally connected to the Matrix in this manner.


          The TARDIS has been shown to be incredibly rugged, withstanding gunfire ( the 1996 Doctor Who television movie, " The Runaway Bride"), temperatures of 3000 degrees without even scorching (" 42"), and falls of several miles (" The Satan Pit"). In The Curse of Peladon, after the TARDIS falls down the side of a cliff (and is later found to be undamaged), the Third Doctor remarks that it "may have its faults, but it is indestructible." This clearly doesn't apply when facing certain advanced weaponry, such as Dalek missiles (" The Parting of the Ways"), for which the TARDIS requires additional shielding. Furthermore, in Frontios (1984), the Fifth Doctor believes the TARDIS to have been destroyed in a meteorite bombardment, apparently contradicting the earlier claim of indestructibility.


          


          The Doctor's TARDIS


          


          In the programme, the Doctor's TARDIS is an obsolete Type 40 TT capsule (presumably TT stands for "time travel") that he unofficially "borrowed" when he departed his home planet of Gallifrey. According to the Eighth Doctor Adventures novel The Gallifrey Chronicles by Lance Parkin, it previously belonged to a Time Lord named Marnal, who was, like the Doctor, something of a renegade. By the time of The Ribos Operation, the Doctor has been flying it for 523 years.


          There were originally 305 registered Type 40s, but all the others had been decommissioned and replaced by new, improved models ( The Deadly Assassin). However, the changing appearance of the primary console room over the years and the Second Doctor's statement in 1972's The Three Doctors ("Ah! I can see you've been doing the TARDIS up a bit. I don't like it.") and Sarah Jane Smith's comment in 2006's " School Reunion" ("You've redecorated!") both suggest that the Doctor does upgrade the TARDIS's systems on occasion, though it has been implied that the ship's ability to reconfigure its interior architecture applies to the console room too. In the 2007 Children in Need special Time Crash the Fifth Doctor complains to the Tenth Doctor that he had "changed the desktop theme!". This implies that the TARDIS interior can be changed at whim to various different appearances.


          The TARDIS was already old when the Doctor first took it, but exactly how old is a matter of conjecture; the spin-off media have, on a number of occasions, had the TARDIS wait around for the Doctor for decades and even centuries in relative time. In " The Empty Child" (2005), the Ninth Doctor claimed that he has had "900 years of phone box travel", meaning the TARDIS is at least that old or has been stuck in that shape for that amount of time from the Doctor's personal perspective. In the unfinished TV serial Shada, fellow Time Lord Professor Chronotis said that the Type 40 TARDISes came out when he was a boy, which showed how old he was considering that he was on his final incarnation.


          


          Exterior


          As noted above, although the TARDIS is supposed to blend inconspicuously into whatever environment it turns up in, it invariably retains the shape of a police box (which it first took when landing in season 1 1963 ) because of a faulty chameleon circuit. The exact nature of the fault has never been specified. The circuit was first mentioned, but not given a technical name, in the second episode of the series, where the First Doctor and Susan noted it was malfunctioning. It was first termed the "camouflage unit" in The Time Meddler (1965). The name was changed to "chameleon circuit" in the Target Books novelisations of the serials, and this term eventually made its way on screen in Logopolis (1981). The circuit was called a " cloaking device" by the Eighth Doctor in the Doctor Who television movie, but is again referred to as a chameleon circuit in the 2005 series episode " Boom Town".


          The Doctor attempts to repair the circuit at different points, namely in Logopolis and Attack of the Cybermen, but the successful transformation of the TARDIS into the shapes of a pipe organ and an elaborate gateway in the latter serial was followed by a return to the status quo. The circuit was also repaired during the Virgin New Adventures novels, but again the TARDIS's shape was eventually set back to a default police box shape. In "Boom Town" (2005), the Ninth Doctor implied that he had stopped trying to fix the circuit quite some time ago because he'd become rather fond of the police box shape  a claim the Eighth Doctor likewise made in the 1996 television movie.


          Cosmetically, the police box exterior of the TARDIS has remained virtually unchanged, although there have been slight modifications over the years. For example, the sign on the door concealing the police telephone has changed from black letters on a white background to white on black and white on blue at various times. Other modifications include the continual jumping back and forth of wording on the phone panel from reading "Urgent Calls" to "All Calls". The "POLICE BOX" sign was wider from Season 18 onwards and for the 2005 series, but not for the television movie. Early in the programme the TARDIS also had a St. John Ambulance badge on the main doors, but this eventually disappeared. " The Empty Child" revealed that the telephone cupboard could be opened and actually contained a telephone, but that this device is non-functional because it is not connected to any telephone lines.


          Despite the anachronistic police box shape, the TARDIS's presence is rarely questioned when it materialises in the present-day United Kingdom. In "Boom Town", the Doctor simply noted that humans do not notice odd things like the TARDIS, echoing a similar sentiment expressed by the Seventh Doctor in Remembrance of the Daleks (1988), that humans have an "amazing capacity for self-deception". Various episodes, notably " The Sound of Drums", also note that the TARDIS generates a perception filter to reinforce the idea that it is perfectly ordinary.


          



          


          Doors and lock


          For most of the series' run, the exterior doors of the police box operated separately from the heavier interior doors, although sometimes the two sets could open simultaneously to allow the ship's passengers to look directly outside and vice versa. The revived series' TARDIS features no such secondary doors; the police box doors open directly into the ship. The entrance to the TARDIS is capable of being locked and unlocked from the outside with a key, which the Doctor keeps on his person and occasionally gives copies of to his companions. In the 1996 television movie, the Eighth Doctor (and the Seventh before him) kept a spare key "in a cubby hole behind the 'P'" (of the POLICE BOX sign). In The Invasion of Time, a Citadel Guard on Gallifrey is initially baffled by the archaic lock when attempting to open the Doctor's TARDIS. Newer TARDIS models apparently have more advanced locking mechanisms that are touch-sensitive or may be operated by remote control.


          


          In the 2005 series, the keys are also remotely linked to the TARDIS, capable of signalling its presence or impending arrival by heating up and glowing. The TARDIS keys have varied in design from an ordinary Yale key to an ankh-like key embossed with an alien pattern (identified in Terrance Dicks and Malcolm Hulke's 1972 book The Making of Doctor Who as the constellation of Kasterborous, Gallifrey's home system) from seasons 11 to 13, after which it reverted to the Yale key design. The ankh-like key was also used in the 1996 television movie. In Ghost Light and Survival a different design, featuring the Seal of Rassilon was used. The revived series uses the Yale key version, most notably shown in " Blink" (2007), when the Weeping Angels attempt to gain access to the TARDIS using a stolen key.


          The TARDIS lock's security level has varied from story to story. Originally, it was said to have 21 different "holes" and would melt if the key was placed in the wrong one ( The Daleks, 1963). The First Doctor was also able to unlock it with his ring ( The Web Planet, 1965) and repair it by using the light of an alien sun refracted through the ring's jewel ( The Daleks' Master Plan). In " Utopia" (2007), the TARDIS was shown to have an internal deadlock; once thrown, it would prevent entry even for authorized users with authorized keys. The keys were also shown in The Sound of Drums, when the Tenth Doctor used three of them (his own as well as Martha's and Jack's) as part of a plan to avoid the Master.


          The changing design of the TARDIS keys also suggests that the Doctor changes the lock system every now and then, and that it does not always work the same way. In Spearhead from Space (1970) the Third Doctor said that the lock had a metabolism detector, so that even if an unauthorised person had a key, the doors would remain locked. This security measure was also seen in the New Series Adventures novel Only Human by Gareth Roberts, which called it an "advanced meson recognition system." The Ninth Doctor claimed that when the doors were shut, even "the assembled hordes of Genghis Khan" could not enter (" Rose", 2005). In " Doomsday" when the TARDIS is confiscated, the Doctor claims, "You'll never get inside it." That being said, several people have managed to just wander into the TARDIS without any problem over the years, including some who became companions; since the TARDIS uses keys, it could easily have been left unlocked. Despite the TARDIS's apparent infallibility in its security some of the instruments inside or the interior itself have been breached and remote controlled. In the serial The War Games the Time Lords manage to breach the inside of the TARDIS while in mid flight and landing in order to erect something similar to a forcefield. In Utopia the Doctor was able to lock the TARDIS to the previous co-ordinates it had visited using the sonic screwdriver.


          The doors are supposed to be closed while materialising; in Planet of Giants (1964), the opening of the doors during a materialisation sequence caused the ship and its occupants to shrink to doll size. In The Enemy of the World (1967), taking off while the doors were still open resulted in rapid decompression, with the villainous Salamander being sucked out of the TARDIS. The Second Doctor and his companions managed to cling to the console, and the crisis passed when Jamie managed to shut the doors. In Warriors' Gate (1981), the doors open during flight between two universes, admitting a Tharil named Biroc, and allowing the time winds to burn the Doctor's hand and seriously damage K-9. In " The Runaway Bride", however, the doors can be opened safely while the ship is in vacuum, as the TARDIS somehow protects its occupants. The 2007 series featured evidence that objects clinging to the outside of the TARDIS may be carried with it as it dematerializes. In " The Shakespeare Code," several arrows were fired at the door of the TARDIS and were embedded in it. In " Gridlock" the Doctor removes the arrows after arriving in a new place and time. Later in the same series, the episode Utopia presented, for the first time on screen, a circumstance in which a character travels on the exterior of the TARDIS during a flight, when Jack Harkness is somehow able to grab hold of the TARDIS as it began to dematerialize and hold on to its destination; the episode does establish, however, that a normal person would not have survived the trip as Harkness is "killed" by the experience, but due to his immortality, soon revives.


          In the Seventh Doctor audio drama Colditz, a character was killed by being halfway inside the TARDIS when it dematerialised. As usual for Doctor Who, the canonicity of non-television stories is unclear.


          


          Exterior Influence


          The Time Lords (as well as similarly powerful beings) are able to divert the TARDIS's flight path ( The Ribos Operation, 1978), as the Master also did once ( The Mark of the Rani, 1985). The Rani used a Stattenheim remote control to summon her TARDIS to her. In The Two Doctors, the Second Doctor also used a portable Stattenheim.


          The exterior dimensions can be severed from the interior dimensions under extraordinary circumstances. In Frontios (1984), when the TARDIS was destroyed in a Tractator-induced meteor storm, the interior ended up outside the police box shell with various bits embedded in the surrounding rock. The Doctor eventually tricked the Gravis, leader of the Tractators, into reassembling the ship. In " Father's Day" (2005), a temporal paradox resulting in a wound in time threw the interior of the ship out of the wound, leaving the TARDIS an empty shell of a police box. The Doctor attempted to use the TARDIS key in conjunction with a small electrical charge to recover the ship, but the process was interrupted and the TARDIS was only restored after the paradox was resolved.


          


          Interior


          


          Once through the doors of the police box, the TARDIS interior has a vast number of rooms and corridors. The exact dimensions of the interior have not been specified, but apart from living quarters, the interior includes an art gallery (which is actually an ancillary power station), a bathroom with a swimming pool, a medical bay, and several brick-walled storage areas (all seen in The Invasion of Time, 1978). Portions of the TARDIS can also be isolated or reconfigured; the Doctor was able to jettison 25% of the TARDIS's structure in Castrovalva to provide additional "thrust".


          Despite a widespread assumption that the interior of the TARDIS is infinite, there are indications that it is not. In Full Circle (1980), Romana stated that the weight of the TARDIS in Alzarius' Earth-like gravity was 5  106 kilograms (5000 tonnes). This presumably refers to its internal weight, as the external part of the TARDIS is light enough for it to be lifted or otherwise moved with relative ease (although most real police boxes were concrete and hence quite difficult to move): several men lift it up in Marco Polo, a group of small blue maintenance workers on Platform One push it along the ground in " The End of the World", and a quartet of Weeping Angels are able to rock it back and forth in " Blink", to name a few. If the exterior of the TARDIS is moved, the movement is transmitted to its interior.


          In the tie-in novels, the interior of the TARDIS has been known to contain an entire city ( Cat's Cradle: Time's Crucible), used to encompass an entire parallel Earth ( Blood Heat), and is big enough to dwarf Gallifrey itself when turned inside out ( The Ancestor Cell). It is also seen to exist in multiple timelines.


          A distinctive architectural feature of the TARDIS interior is the " roundel". In the context of the TARDIS, a roundel is a circular decoration that adorns the walls of the rooms and corridors of the TARDIS, including the console room. Some roundels conceal TARDIS circuitry and devices, as seen in the serials The Wheel in Space (1968), Logopolis, Castrovalva (1981), Arc of Infinity (1983), Terminus (1983), and Attack of the Cybermen (1985). The design of the roundels has varied throughout the show's history, from a basic circular cut-out with black background to a photographic image printed on wall board, to translucent illuminated discs in later serials. In the secondary console room, most of the roundels were executed in recessed wood panelling, with a few decorative ones in what appeared to be stained glass. In the new series, the roundels are built into hexagonal recesses in the walls of the new console room.


          Other rooms seen include living quarters for many of the Doctor's companions, although the Doctor's own bedroom has never been mentioned or seen. The TARDIS also had a "Zero Room"  a chamber that was shielded from the rest of the universe and provided a restful environment for the Fifth Doctor to recover from his regeneration in Castrovalva  which was among the 25% jettisoned. However, the Seventh Doctor spin-off novel Deceit indicated that the Doctor rebuilt the Zero Room shortly before the events of that novel. In some of the First Doctor serials, a nearby room contains a machine that dispenses food or nutrition bars to the Doctor and his companions. This machine disappears after the first few serials, although mention is occasionally made of the TARDIS kitchen.


          Although the interior corridors were not seen in the 2005 series, the fact that they still exist was established in " The Unquiet Dead", when the Doctor gives Rose some very complicated directions to the TARDIS wardrobe. The wardrobe is mentioned several times in the original series and spin-off fiction, and seen in The Androids of Tara (1978), The Twin Dilemma (1984) and Time and the Rani (1987). The redesigned version, from which the Tenth Doctor chooses his new clothes, was seen in " The Christmas Invasion" (2005) as a large multi-levelled room with a spiral staircase. Designer Ed Thomas has suggested that more rooms may be seen in coming episodes. The Doctor also mentions in " The Shakespeare Code" that the TARDIS has an attic.


          


          Console room


          


          The most often seen room of the TARDIS is its console room, where its flight controls are housed. The console room was designed by Peter Brachacki and was the only set he designed for the show. It was built on a shoestring budget and a tight schedule, which led to Brachacki leaving the show due to disagreements with the production team and possibly a feeling that he had been given an impossible task. Despite his leaving the show and mixed reactions as to how the set looked (producer Verity Lambert liked it but director Waris Hussein did not), the basic design of the hexagonal console and wall roundels has persisted to the present day.


          The TARDIS has at least two console rooms: the primary, white-walled, futuristic one most used throughout the programme's history and the secondary console room used during Season 14, which has wood panelling and a more antique feel to it. The cavernous, steampunk-inspired console room of the television movie may have been a reconfiguration of either of the previously mentioned console rooms (as first suggested in New Adventures novels and later in the Big Finish Productions audio plays) or another one entirely.


          In the Third Doctor serial The Time Monster (1972), the console room of the TARDIS was dramatically altered, including the wall roundels. This new set, designed by Tim Gleeson, was disliked by producer Barry Letts who felt that the new roundels resembled washing-up bowls stuck to the wall. As it turned out, the set was damaged in storage between production blocks and had to be rebuilt, so this particular design only saw service in the one serial.


          In the 2005 series, the console room became a dome-shaped chamber with organic-looking support columns, as well as the aforementioned lack of interior doors. How this configuration came about is explained in " Time Crash" by the Fifth Doctor as a mere changing of "the desktop theme" to "Coral" (he also indicates that a "Leopard Skin" theme is also available, but he dislikes it). Other preceding theories involve the fact that the TARDIS interior was severely damaged by a cold fusion explosion in The Gallifrey Chronicles. Although the story was written before the start of the 2005 series, Parkin has suggested in the Outpost Gallifrey fan forum that the new configuration could be a result of the TARDIS repairing itself after this event. Several episodes of the revived series, such as Army of Ghosts, reveal that there is a storeroom of some sort directly underneath the console room, as the Doctor is shown periodically obtaining equipment from this area, accessing it via a panel in the floor.


          The Virgin novels introduced a tertiary console room, which was described as resembling a Gothic cathedral ( Nightshade by Mark Gatiss). Another novel ( Death and Diplomacy by Dave Stone) suggested that the "native" configuration is so complex and irrational that most non-Time Lords who witness it are driven mad from the experience.


          


          TARDIS console


          The main feature of the console rooms, in any of the known configurations, is the TARDIS console that holds the instruments that control the ship's functions. The appearance of the primary TARDIS consoles has varied widely but share common details: hexagonal pedestals with controls around the periphery and a moveable column in the centre that bobs rhythmically up and down when the TARDIS is in flight, like a pump or a piston. The arrangement of the controls implies that it was designed to be manned by more than one person. One piece of fan continuity, used in the spin-off media and also mentioned by the current production team, is that the intended number of operators is somewhere between three and six Time Lords. This may explain why the Doctor tends to do a lot of manic running around the console while he is piloting the TARDIS as well as the occasional difficulty he has in controlling it. His apparent lack of piloting skills are brought into focus in "The Shakespeare Code" when Martha Jones inquires as to whether a test had to be passed to fly the TARDIS; the Doctor replies that there was, but he failed it. The Master also performs manic frantic running actions when stealing the Doctor's TARDIS in "Utopia", supporting the idea that more people should be operating it.


          The console can be operated independently of the TARDIS. During the Third Doctor's era, he occasionally detaches the console from the TARDIS to perform repairs on it. In Inferno (1970) the Doctor rides a detached console into a parallel universe.


          


          The central column is often referred to as the "time rotor", although when the term was first used in The Chase (1965) it referred to a different instrument on the TARDIS console. However, the use of this term to describe the central column was common in fan literature and was finally used on screen to refer to the central column in Arc of Infinity (1983) and Terminus (1983). The current production team uses the term in the same way. It has also been called the "time column" in Logopolis (1981).


          The secondary console was smaller, with the controls hidden behind wooden panels, and had no central column. The 1996 television movie console also appeared to be made of wood and the central column connected to the ceiling of the console room. The new series' console is circular in shape and divided into six segments, with both the control panels and the central column glowing green, the latter once again connected to the ceiling.


          The new series console has a much more thrown-together appearance than previous consoles, with bits of junk from various eras substituting as makeshift controls, including a glass paperweight, a small bell, and a bicycle pump, the latter identified in the Tenth Doctor interactive mini-episode " Attack of the Graske" as the vortex loop control. Three other controls  the dimensional stabiliser, vector tracker, and the handbrake  were also identified, but although the stabiliser had been mentioned before in the series, the canonicity of the mini-episode is also unclear. As seen in " World War Three", there is also a working telephone attached to the console.


          Precisely how much control the Doctor has in directing the TARDIS has been inconsistently portrayed over the course of the series. The First Doctor did not initially seem to be able to accurately steer it, but over time subsequent Doctors seemed to be able to pilot it with more precision (for example, in Logopolis, the Fourth Doctor is able to make a "short hop" to the exact coordinates when he initially lands the TARDIS 1.6 metres off target). The Tenth Doctor also turned the TARDIS 90 degrees after landing with the doors against a wall in " Fear Her" (2006). However, writers continue to use the plot device of having the TARDIS randomly land somewhere, or imply that the TARDIS is "temperamental" in its courses through time and space.


          Following the Key to Time season (197879), the Doctor installed a randomiser to the console which prevented the Doctor (and by extension the evil and powerful Black Guardian) from knowing where the TARDIS would land next. This device was eventually removed in The Leisure Hive (1980). In the 2005 and later series, the Doctor is shown piloting the TARDIS at will, although he still makes the occasional error, such as missing his intended mark by a century (1879 instead of 1979) in " Tooth and Claw" (2006)


          In "Boom Town", a portion of the TARDIS console opens to reveal a luminescent vapour within, described by the Doctor as the "heart of the TARDIS", harkening back to the description in The Edge of Destruction. In " The Parting of the Ways" (2005) it was shown that this is connected to the powerful energies of the time vortex.


          The 1996 television movie was the first appearance of the central column being attached to the ceiling, however a new design for the TARDIS console room was conceived after season 26, which featured the console being suspended from the ceiling via the central column, this design was never built because the show was cancelled before a 27th season was produced, however the set was used in a Doctor who night presented by Sylvester McCoy where a miniature was built and McCoy was superimposed into it.


          


          TARDIS systems


          


          Because the TARDIS is so old, it is inclined to break down. The Doctor is often seen with his head stuck in a panel carrying out maintenance of some kind or another, and he occasionally has to give it " percussive maintenance" (a good thump on the console) to get it to start working properly. The second-hand nature of the TARDIS may account for some of this. Efforts to repair, control, and maintain the TARDIS have been frequent plot devices throughout the show's run, creating the amusing irony of a highly advanced time machine which, at the same time, is an obsolete and unreliable piece of junk.


          


          Controls


          The TARDIS possesses telepathic circuits, although the Doctor prefers to pilot it manually. In Pyramids of Mars (1975), the Fourth Doctor told Sutekh that the TARDIS controls were " isomorphic," meaning only the Doctor could operate them. However, this characteristic seems to appear and disappear when dramatically convenient, and various companions have been seen to be able to operate the TARDIS and even fly it. In 'Blink' the Tardis was 'pre-programmed' to travel to a specific time (1969) and place by inserting a DVD into the console. The DVD was one of the 17 owned by Sally Sparrow on which the Doctor appeared as an ' Easter Egg'. In this situation, however, the Tardis dematerialised without transporting its occupants. Despite the changes in the layout of the console controls, the Doctor seems to have no difficulty in operating the ship. In Time Crash, the Fifth Doctor was able to fly the TARDIS even though the console was radically different from the one he was used to.


          It has been theorised that either the Doctor was lying to Sutekh or the isomorphic feature is a security feature that the Doctor can activate and deactivate when convenient. The Eighth Doctor does just this in the Big Finish Productions audio play Other Lives (2005) to allow his companion C'rizz to operate the console. In " Utopia", the Master has little trouble stealing the Doctor's TARDIS, which is most likely due to him being a Time Lord, although the Doctor "fuses the coordinates" of the TARDIS so that it can only journey between its two most recent journeys -- the year 100 Trillion on Malcassairo, and England in the 21's century (with about eighteen months leeway due to the TARDIS's unpredictable nature).


          Apart from the sound that accompanies dematerialisation, in The Web of Fear (1968), the TARDIS console was also seen to have a light that winked on and off during landing, although the more usual indicator of flight is the movement of the central column. The TARDIS also possesses a scanner so that its crew may examine the exterior environment before exiting the ship. In the 2005 series the scanner display is attached to the console and is able to display television signals as well as various computing functions and occasionally what the production team has stated are Gallifreyan numbers and text.


          The 2005 series also sees the addition of the tribophysical waveform macro kinetic extrapolator to the TARDIS in the episode " Boom Town". This control was originally an intergalactic 'surf board' taken from the Slitheen. In the 2005 episode "The Parting of the Ways", Captain Jack Harkness uses it to rig up a force field that defends the ship from Dalek missiles. The Doctor uses it again in the Christmas 2006 episode "The Runaway Bride", to jar it a few hundred metres off course when being dragged back to the Empress of Racnoss, in a similar maneuver to one he used in The Web of Fear with another extra device he plugged into the console. In the last appearance, the TARDIS coral has begun to grow over the extrapolator, implying that the TARDIS is in some way starting to absorb it into its own systems.


          In the television movie, access to the Eye of Harmony is controlled by means of a device that requires a human eye to open. Why the Doctor would program such a requirement is retroactively explained in the Big Finish Productions audio play The Apocalypse Element, where a Dalek invasion of Gallifrey prompts the Time Lords to code their security locks to the retinal patterns of the Sixth Doctor's companion Evelyn Smythe.


          The TARDIS came with an instruction manual that the Sixth Doctor claims to have started reading but never finished.( Vengeance on Varos) Tegan Jovanka could not make sense of its contents, and Peri Brown later found it propping open a vent. Despite its complexity, some companions with exceptional intelligence, such as Nyssa, or familiarity with technology, such as Turlough and Jack Harkness, have been depicted as assisting the Doctor with TARDIS operations.


          


          Defences


          Some of the TARDIS's other functions include a force field and the Hostile Action Displacement System (HADS), which can teleport the ship away if it is attacked ( The Krotons, 1968). The force field is still on the TARDIS, as seen in The Runaway Bride, when the Tenth Doctor and the Bride, Donna Noble, are trying to escape the Empress of the Racnoss; however, the force field may simply have been insufficient to deal with the Dalek weaponry being fired at it, as the Daleks would presumably have sufficient weaponry to pose a threat to the Time Lords during the Time War. The TARDIS's Cloister Bell is a signal used in the event of "wild catastrophes and sudden calls to man the battle stations" (Logopolis).


          The interior of the TARDIS is said to be in a state of "temporal grace" ( The Hand of Fear, 1976). The Fourth Doctor explains that, in a sense, things do not exist while inside the TARDIS. This has the practical effect of ensuring that no weapons can be used inside its environs, though like many of the TARDIS's functions it is ignored when dramatically convenient. Weapons have been fired in the console room in Attack of the Cybermen, Earthshock (1982), " The Parting of the Ways" and " Last of the Time Lords", among others. When confronted by Nyssa on this contradiction in Arc of Infinity, the Doctor responded, "Yes, well, nobody's perfect." In The Invasion of Time, a guard's patrol staser will not function, even though K9's nose laser does. The Doctor explains on this occasion that the staser will not work within a relative dimensional stabiliser's field (such as that found in the TARDIS), perhaps explaining the inconsistent nature of weapon usage within the ship. In the audio story Human Resources, when a character mentions the temporal grace function, the Eighth Doctor says that his TARDIS "hasn't done that in years".


          The TARDIS also has another shield which keeps it from interacting with other objects in the time vortex, namely other TARDISes. When the Doctor forgets to restore these shields after the events of " Last of the Time Lords", he ends up merging his TARDIS with that of his fifth incarnation. After successfully separating the two, the bow of the Titanic smashes through the inside wall of the TARDIS before he can raise it again. Once this obstruction is removed, the wall is repaired, apparently automatically, within seconds.


          


          Other systems


          


          The TARDIS also grants its passengers the ability to understand and speak other languages. This was previously described in The Masque of Mandragora (1976) as a "Time Lord gift" which the Doctor shared with his companions, but was ultimately attributed to the TARDIS's telepathic field in " The End of the World" (2005). In "The Christmas Invasion", it was revealed that the Doctor himself is an integral element of this capability. Rose is unable to understand the alien Sycorax whilst the Doctor is in a regenerative crisis. In " The Impossible Planet" (2006), it is said that the TARDIS normally even translates writing; in that episode, the TARDIS is unable to translate an alien script, which the Doctor claims makes the language "impossibly old". In the Ninth Doctor Adventures novel Only Human, the telepathic field includes a filter that replaces foul or undesirable language with more acceptable terms.


          At times the TARDIS appears to have a mind of its own. It is heavily implied in the television series that the TARDIS is "alive" and intelligent to a degree (first in The Edge of Destruction), and shares a bond with those who travel in it; in the television movie the Doctor calls the TARDIS "sentimental." In " The Parting of the Ways", the Doctor leaves a message for Rose when he believes he will never return, asking her to let the TARDIS die. In the same episode, Rose claims that the TARDIS is alive, echoing the Doctor's earlier statement in "Boom Town". The Doctor's TARDIS is also explicitly said to have died in the new series episode " Rise of the Cybermen", though the Doctor is able to revive it by giving up some of his life energy (reducing his life expectancy by a decade in the process). Other abilities the TARDIS displays include creating snow via "atmospheric excitation" (" The Runaway Bride") and through a "chameleon arch", engineering an almost witness protection-style relocation by making its Time Lord another species and placing them in a new fabricated identity with new memories somewhere else in space and time (" Human Nature", " The Family of Blood", " Utopia").


          In the novels, a portion of the TARDIS could be separated and used for independent travel. This was featured in two Virgin novels, Iceberg by David Banks and Sanctuary by David A. McIntee. This subset of the TARDIS, resembling a small pagoda fashioned out of jade, had limited range and functionality, but was used occasionally when the main TARDIS was incapacitated. The sentient characteristics of the TARDIS have been made more explicit in the spin-off novels and audio plays. In the Big Finish audio play Omega, the Doctor meets a TARDIS which "dies" after its Time Lord master's demise.


          


          Other TARDISes


          


          Other TARDISes have appeared in the television series. The Master had at least two TARDISes of his own, each a more advanced model than the Doctor's. The chameleon circuits on these were fully functional, and his TARDISes have been seen in various forms, including: a fully functional spacecraft, a grandfather clock, a fireplace, an Ionic column, a lorry, and an iron maiden. In the reconstructed Shada, the Time Lord known as Professor Chronotis has a TARDIS disguised as his quarters at Cambridge University. His was the only TARDIS ever seen in the TV series that was older than the Doctor's (or would have been had the story been finished as scheduled).


          Other Time Lords with TARDISes included the Meddling Monk and the Rani. The War Chief provided dimensionally transcendent time machines named SIDRATs (Space and Inter-Dimensional Robot All-purpose Transporter, according to the novelisation of The War Games) to the alien race known as the War Lords. In the script for The Chase, Dalek time machines are known as DARDISes.


          In the spin-off media, Gallifreyan Battle TARDISes have appeared in the comic books, novels and audio plays, which fire "time torpedoes" that freeze the target in time. The renegade Time Lady Iris Wildthyme's own TARDIS was disguised as a No. 22 London Bus, but was slightly smaller on the inside than it is on the outside. The Eighth Doctor Adventures novels have stated that future model Type 102 TARDISes will be fully sentient, and able to take on humanoid form ( Alien Bodies). The Eighth Doctor's companion Compassion was the first Type 102 TARDIS ( The Shadows of Avalon), and she was seen to have enough firepower to annihilate other TARDISes ( The Ancestor Cell). Compassion and other humanoid timeships appear in the Faction Paradox spin-off material.


          The "unofficial" Ninth Doctor from the 40th anniversary animated webcast Scream of the Shalka had a TARDIS console room that looked similar to the Eighth Doctor's steampunk version.


          In the Big Finish audio play The One Doctor, confidence trickster Banto Zame impersonated the Doctor. However, due to incomplete information, his copy of the TARDIS (a short range transporter) was called a Stardis instead, resembled a portaloo rather than a police box, and was not dimensionally transcendental. In Unregenerate!, the Seventh Doctor and Mel stopped a secret Time Lord project to download TARDIS minds into bodies of various alien species. This would have created living TARDIS pilots loyal to the Time Lords and ensuring that they would have ultimate control over any use of time travel technology by other races. Those created before the project was shut down departed on their own to explore the universe.


          Since the destruction of Gallifrey and the Time Lords as stated in the 2005 series, the Doctor believes that his TARDIS is the last in the universe (" Rise of the Cybermen", 2006). The removal of Gallifrey  and by implication the Eye of Harmony  may also be why the TARDIS in "Boom Town" needed to refuel using radiation from a space-time rift. In "Rise of the Cybermen" the Doctor also states that the TARDIS draws power from "the universe", but is unable to do so while in an alternate reality.


          The 28 October 2006 Radio Times, in an image of the Torchwood Three headquarters, identified a piece of large coral on Captain Jack Harkness's desk as the beginnings of a TARDIS. John Barrowman, who plays Jack in Torchwood and Doctor Who confirmed that "Jack's growing a TARDIS... It's probably been there for 30 years. I suppose in 500 years he'll be able to begin the carving process".


          


          Other appearances


          


          Spin-offs


          
            	The Doctor's TARDIS has appeared in the Torchwood episode " End of Days". Because Torchwood is situated near a rift of temporal energy, the Doctor often appears near it to recharge the TARDIS. In the episode, Jack Harkness hears the tell-tale sound of the engines, smiles and afterwards is nowhere to be found; this leads into his return to Doctor Who in " Utopia".


            	Sarah Jane Smith has a diagram of the TARDIS in her attic, as shown in The Sarah Jane Adventures episode, " Invasion of the Bane".

          


          


          Merchandising


          As one of the most recognisable images connected with Doctor Who, the TARDIS has appeared on numerous items of merchandise associated with the programme. TARDIS scale models of various sizes have been manufactured to accompany other Doctor Who dolls and action figures, some with sound effects included. Fan-built full-size models of the police box are also common. There have been TARDIS-shaped video games, play tents for children, toy boxes, cookie jars, book ends, key chains, and even a police-box-shaped bottle for a TARDIS bubble bath. The 1993 VHS release of The Trial of a Time Lord was contained in a special edition tin shaped like the TARDIS.


          With the 2005 series revival, a variety of TARDIS-shaped merchandise has been produced including a TARDIS coin box; TARDIS figure toy set; a TARDIS that detects the ring signal from a mobile phone and flashes when an incoming call is detected; TARDIS-shaped wardrobes and DVD cabinets; and a USB hub in the shape of the TARDIS. The complete 2005 season DVD box set released in November 2005 was issued in packaging that resembled the TARDIS.


          One of the original model TARDISes used in the television series' production in the 1970s was sold at auction in December 2005 for 10,800.


          


          Popular culture


          The TARDIS has frequently appeared or been referred to in popular culture outside of Doctor Who. The TARDIS has also appeared in many Doctor Who spoofs and parodies over the years.


          
            	When answering children's questions on an episode of the BBC television programme Blue Peter in October 2006, the then British Prime Minister Tony Blair compared the interior of his official residence at 10 Downing Street to the TARDIS when asked if it was larger on the inside than it looked from the street. "Yes, I mean a lot bigger, we call it like the Tardis."

          


          
            	In the comic book New Teen Titans the Teen Titans are taken to another planet in spheres which are larger on the inside than on the outside. The Titan Starfire, an alien, comments that she had only ever seen such a phenomenon on "the planet Tardis."

          


          
            	In the PC game Fallout, the TARDIS is featured in an Easter Egg, where it appears in a desolated piece of desert and disappears when approached. The MMORPG Asheron's Call uses the TARDIS in a similar manner.

          


          
            	At Australian Broadcasting Corporation radio stations, a "Tardis Booth" refers to a small studio where an interviewee or reporter may participate in a radio programme in another city or timezone. It is so-called because it "'transports you' to wherever the interview is."

          


          
            	Since 1986, all Sun Unix workstations at the Department of Information Technology and Electrical Engineering of the ETH Zurich have been called "Tardis".

          


          
            	The Tardis Project is a student-run Unix computing facility established in 1987 in the Computer Science department (now Informatics) of the University of Edinburgh. The name was chosen because the project's first computer was a GEC Series 63, a minicomputer housed in a large blue cabinet resembling the TARDIS.

          


          
            	Tardis Environmental Ltd., primarily a supplier of portable toilets in the West Midlands, is named after the TARDIS. Their company logo is an orange police box and their company slogan is: "Just what the Doctor ordered". A 'Turdis' is apparently a UK industry-wide nickname for a single re-circulating chemical toilet unit on account of its resemblance to the Doctor's time machine.

          


          
            	The webcomic Schlock Mercenary has a story arc where Captain Tagon, Elf Foxworthy and Sgt Schlock are inserted into the target zone via a blue teraport cage which looks like a police phone box.

          


          
            	Electronic music group The KLF, calling themselves "The Timelords," recorded a novelty song called " Doctorin' the Tardis" using the Doctor Who theme music and versions of Gary Glitter's " Rock and Roll (Part Two)" and Sweet's "Blockbuster." The song went to the top of the English charts, and The KLF later wrote a book about this called The Manual (How to Have a Number One the Easy Way).

          


          
            	Radiohead mention the TARDIS in the first line of their song " Up on the Ladder", as frontman Thom Yorke suggests he happens to be stuck in one.

          


          
            	Musicians The Cinematic Orchestra make mention of a Tardis in their track "All Things to All Men" (featuring Roots Manuva) from their 2002 album Every Day in the chorus section "...Just say when/and I'll take you to my Tardis/Who's the hardest?/Who's the hardest?".

          


          
            	At Burgmann College, a residential college affiliated with the Australian National University, each study bedroom has a cupboard with sink called a TARDIS.

          


          
            	The rock group Iron Maiden's 1986 album " Somewhere in Time" has a TARDIS located on the back cover of the cover art. The TARDIS is located on top of a mid-sized building in the corner.

          


          
            	The cover of the 1998 album " Six" by Mansun has a TARDIS on the front cover. It is located atop a bookshelf in the upper left-hand corner. On the last track on the album, "Being a girl", the sound of the TARDIS (de)materialising can be heard.

          


          
            	In the " Time's Up" episode of CSI: NY, in the 2007-2008 season, the distinct sound of the TARDIS is heard during flashback sequences involving the operation of a prototype "time machine." Earlier in the episode, when the topic of time travel first arises, Detective Flack quips, "Paging Doctor Who." The TARDIS itself is not seen, or referenced, only the distinct sound of the TARDIS as it materializes and dematerializes is heard.

          


          
            	The Atari 2600 homebrew game "Star Fire" includes the TARDIS as a bonus ship the player can destroy for points. Other bonus ships include the Death Star and Slave 1 from Star Wars.

          


          
            	The 1989 film Bill and Ted's Excellent Adventure and its various spin-offs featured a time travelling phone booth, albeit without the roomy interior, but with the ability to hold more people than it should be physically able to.

          


          
            	The 1988 Channel 4 sitcom Chelmsford 123, set in Roman Britain, features a scene where a TARDIS materialises in the background, a shadowy figure emerges, then immediately re-enters the TARDIS and it dematerialises. The two main characters in the foreground are so busy talking that they fail to notice the unusual events behind them.

          


          
            	In The League of Extraordinary Gentlemen: Black Dossier, a picture of the TARDIS appears on the map of the Blazing World.

          


          
            	In a painting by Keith Parkinson for the Dragonlance setting entitled The Last Spell of Fistandantilus, a tiny TARDIS can be seen amidst the potion bottles in the wizard's laboratory background.

          


          
            	On the Cheap Seats episode "This is Inside Cheap Seats", Randy and Jason Sklar's (non-functioning) time machine makes the same noise as the TARDIS.

          


          
            	In the videogame Destroy All Humans! 2 players can hear NPC's in Britain shout, "Where's the freaking Tardis?"
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          Tarragon or dragon's-wort (Artemisia dracunculus L.) is a perennial herb in the family Asteraceae related to wormwood. Corresponding to its species name, a common term for the plant is "dragon herb." It is native to a wide area of the Northern Hemisphere from easternmost Europe across central and eastern Asia to western North America, and south to northern India and Mexico. The North American populations may however be naturalised from early human introduction.


          Tarragon grows to 120-150 cm tall, with slender, branched stems. The leaves are lanceolate, 2-8 cm long and 2-10 mm broad, glossy green, with an entire margin. The flowers are produced in small capitulae 2-4 mm diameter, each capitulum containing up to 40 yellow or greenish-yellow florets.


          


          Cultivation and uses
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          Tarragon has an aromatic property reminiscent of anise, due to the presence of estragole. French tarragon is the variety generally considered best for the kitchen, but cannot be grown from seed. Russian tarragon (A. dracunculoides L.) can be grown from seed but is much weaker in flavour.


          However, Russian tarragon is a far more hardy and vigorous plant, spreading at the roots and growing over a meter tall. This tarragon actually prefers poor soils and happily tolerates drought and neglect. It is not as strongly aromatic and flavoursome as its French cousin, but it produces many more leaves from early spring onwards that are mild and good in salads and cooked food. The young stems in early spring can be cooked as an asparagus substitute. Grow indoors from seed and plant out in the summer. Spreading plant can be divided easily.


          Tarragon is one of the four fines herbes of French cooking, and particularly suitable for chicken, fish and egg dishes. Tarragon is one of the main components of Bearnaise sauce.


          Tarragon is used to flavor a popular carbonated soft drink in the countries of Armenia, Georgia and, by extension, Russia. The drinknamed Tarkhun (IPA: [tar'xu:n], թարխուն, Тархун), which is the Armenian, Persian and Russian word for tarragonis made out of sugary tarragon concentrate and colored bright green.


          "I believe that if ever I had to practice cannibalism, I might manage if there were enough tarragon around." -- James Beard


          Cis-Pellitorin, an isobutylamide eliciting a pungent taste, has been isolated from Tarragon plant.
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              	Time zone

              	 ( UTC+5)
            


            
              	Website: http://www.tashvil.gov.uz/
            

          


          Tashkent ( Uzbek: Toshkent, Тошкент; Russian: Ташкент, Turkish: Taşkent) is the capital of Uzbekistan and also of the Tashkent Province. The officially registered population of the city in 2006 was 2.1 million. According to unofficial data, the population is more than 3 million.


          In medieval times the town and the province were known as "Chach". Later, the town came to be known as Chachkand/Chashkand, meaning "Chach City." (Tash in Turkic language means stone. Kand, qand, kent, kad, kath, kud--all meaning a city, are derived from the Sogdian, kanda, meaning a town or a city. They are found in city names like Samarkand, Yarkand, Penjikent etc.).


          After the 16th century, the name was steadily changed slightly from Chachkand/Chashkand to Tashkand, which, as "stone city", was more meaningful to the new inhabitants than the old name. The modern spelling of Tashkent reflects Russian orthography.


          


          Geography


          Tashkent is located in a well watered plain to the west of the last Altai mountains on the road between Shymkent and Samarkand. Tashkent sits at the confluence of the Chirchik river and several of its tributaries and is built on deep alluvial deposits (up to 15 metres). It is a lively tectonic area suffering large numbers of tremors and some earthquakes. One earthquake in 1966 measured 7.5 on the Richter scale. The local time in Tashkent is UTC/GMT +5 hours.


          


          History


          Tashkent started as an oasis on the Chirchik River, near the foothills of the Golestan Mountains. In ancient times, this area contained Beitian, probably the summer "capital" of the Kangju confederacy.


          The principality of Chach, whose main town had a square citadel built around the 5th to 3rd centuries BC, some 8kilometers (5mi) south of the Syr Darya River. By the 7th century AD, Chach had over 30 towns and a network of over 50 canals, forming a trade centre between the Sogdians and Turkic nomads. The region came under the sway of Islam in the early parts of the 8th century.


          Hsien-tsang ( Xuanzang) mentioned the name of the city as Zhe-shi. The Chinese chronicles Sujshu, Bejshu and Tanshu mention a possession called Shi or Zheshi with a capital with the same name since the V c. AD [Bichurin, 1950. v. II].


          Under the Samanid dynasty, the city came to be known as Binkath. However, the Arabs retained the old name of Chach for the surrounding region, pronouncing it al-Shash instead. The modern Turkic name of Tashkent (City of Stone) comes from Kara-Khanid rule in the 10th century.
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          The city was destroyed by Genghis Khan in 1219, although the great conqueror had found that the Khorezmshah had already sacked the city in 1214. Under the Timurids and subsequent Shaybanid dynasties the city revived, despite occasional attacks by the Uzbeks, Kazakhs, Persians, Mongols, Oirats and Kalmyks.


          In 1809, Tashkent was annexed to the Khanate of Kokand. At the time, Tashkent had a population of around 100,000 and was considered the richest city in Central Asia. It prospered greatly through trade to Russia, but chafed under Kokands high taxes. The Tashkent clergy also favored the clergy of Bukhara over that of Kokand. However, before the Emir of Bukhara could capitalize on this discontent, the Russian army arrived.


          In May 1865, General Mikhail Grigorevich Chernyayev (Cherniaev), acting against the direct orders of the tsar, and outnumbered at least 15-1 staged a daring night attack against a city with a wall 25kilometers (16mi) long with 11 gates and 30,000 defenders. While a small contingent staged a diversionary attack, the main force penetrated the walls, led by a Russian Orthodox priest armed only with a crucifix. Although defense was stiff, the Russians captured the city after two days of heavy fighting and the loss of only 25 dead as opposed to several thousand of the defenders (including Alimqul, the ruler of the Kokand Khanate). Chernyayev, dubbed the "Lion of Tashkent" by city elders, staged a "hearts-and-minds" campaign to win the population over. He abolished taxes for a year, rode unarmed through the streets and bazaars meeting common people, and appointed himself "Military Governor of Tashkent", recommending to Tsar Alexander II that the city be made an independent khanate under Russian protection.


          The Tsar liberally rewarded Chernyayev and his men with medals and bonuses, but regarded the impulsive general as a "loose cannon", and soon replaced him with General Konstantin Petrovich Von Kaufman. Far from granting Tashkent its independence, Tashkent became the capital of the new territory of Russian Turkistan, with Kaufman as first Governor-General. A cantonment and Russian settlement were built across the Ankhor Canal from the old city, and Russian settlers and merchants poured in. Tashkent was a centre of espionage in the Great Game rivalry between Russia and the United Kingdom over Central Asia. The Trans-Caspian Railway arrived in 1889, and the railway workers who built it settled in Tashkent as well, bringing with them the seeds of Bolshevik Revolution.


          [bookmark: 20th_century]


          20th century


          With the fall of the Russian Empire, a provisional government attempted to maintain control in Tashkent. It was quickly overthrown and local Muslim opposition crushed. In April 1918, Tashkent became the capital of the Turkestan Autonomous Soviet Socialist Republic ( Turkestan ASSR). The new regime was threatened by White forces, basmachi, revolts from within, and purges ordered from Moscow. Tashkent fell within the borders of the Uzbek SSR, and became the capital of the Uzbek SSR in 1930, displacing Samarkand.


          The city began to industrialize in the 1920s and 1930s, but industry increased tremendously during World War II, with the relocation of factories from western Russia to preserve the Soviet industrial capacity from the invading Nazis. The Russian population increased dramatically as well, with evacuees from the war zones increasing the population to well over a million. (The Russian community would eventually comprise nearly half of the total residents of Tashkent.)


          On April 26 1966, Tashkent was destroyed by a huge earthquake (7.5 on the Richter scale) and over 300,000 were left homeless.


          At the time of the collapse of the Soviet Union in 1991, Tashkent was the fourth largest city in the country and a centre of learning in the science and engineering fields.


          Tashkent was a very Soviet city, with few reminders of its position on the Silk Road or its 2000+ years of history. At the moment, it is the most cosmopolitan city in Uzbekistan, with large ethnic Russian minority. The city is noted for its tree lined streets, numerous fountains, and pleasant parks. As capital of the nation, it has also been the target of several terrorist attacks since Uzbekistan gained independence, which the government has attributed to Islamic fundamentalists.


          Since 1991, the city has changed economically, culturally, and architecturally. The largest statue ever erected for Lenin was replaced with a globe, complete with a geographic map of Uzbekistan over it. Buildings from the Soviet era have been replaced with new, modern buildings. One example is the "Downtown Tashkent" region, which includes the 22-storey NBU Bank building, an Intercontinental Hotel, International Business Centre, and the Plaza Building.


          In 2007, Tashkent was named the cultural capital of the Islamic world as the city is home to numerous historic mosques and religious establishments.
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          Sights


          Due to the destruction of most of the ancient city during 1917 revolution and, later, to the 1966 earthquake, little remains of Tashkent's traditional architectural heritage. Tashkent is, however, rich in museums and Soviet-era monuments.


          
            	Kukeldash Madrassa

          


          Dating back to the reign of Abdullah Khan (1557-1598) it is currently being restored by the provincial Religious Board of Mawarannahr Moslems. There is talk of making it into a museum, but it is currently being used as a mosque.


          
            	Chorsu Bazaar

          


          Near the Kukeldash Madrassa, this huge open air bazaar is the centre of the old town of Tashkent. Everything imaginable is for sale.


          
            	Telyashayakh Mosque (Khast Imam Mosque)

          


          Contains the Uthman Qur'an, considered to be the oldest extant Qur'an in the world. Dating from 655 and stained with the blood of murdered caliph Uthman, it was brought by Timur to Samarkand, seized by the Russians as a war trophy and taken to Saint Petersburg. It was returned to Uzbekistan in 1989.
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            	Yunus Khan Mausoleum

          


          A group of three 15th century mausoleums, restored in the 19th century. The biggest is the grave of Yunus Khan, grandfather of Mughal Empire founder Babur.


          
            	Palace of Prince Romanov

          


          During the 19th century Grand Duke Nikolai Konstantinovich (1850-1918), a first cousin of Alexander III of Russia was banished to Tashkent for some shady deals involving the Russian Crown Jewels. His palace still survives in the centre of the city. Once a museum, it has been appropriated by the Ministry of Foreign Affairs.


          
            	Alisher Navoi Opera and Ballet Theatre

          


          Built by the same architect who designed Lenin's Tomb in Moscow, Aleksey Shchusev, and built with Japanese prisoner of war labor in World War II, this theatre hosts Russian ballet and opera.
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            	Fine Arts Museum of Uzbekistan

          


          Contains a major collection of art from the pre-Russian period, including Sogdian murals, Buddhist statues and Zoroastrian art, along with a more modern collection of 19th and 20th century applied art, such as suzani embroidered hangings. Of more interest is the large collection of paintings "borrowed" from the Hermitage by Grand Duke Romanov to decorate his palace in exile in Tashkent, and never returned. Behind the museum is a small park, containing the neglected graves of the Bolsheviks who died in the Russian Revolution of 1917 and to Ossipov's treachery in 1919, along with first Uzbekistani President Yuldush Akhunbabayev.


          
            	Museum of Applied Arts

          


          Housed in a traditional house originally commissioned for a wealthy tsarist diplomat, the house itself is the main attraction, rather than its collection of 19th and 20th century applied arts.
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            	History Museum

          


          Tashkent's largest museum, housed in the ex-Lenin Museum.


          
            [image: The Amir Timur Museum]
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            	Amir Timur Museum

          


          An impressive building with brilliant blue dome and ornate interior (see photo to the right). Inside, the exhibits of Timur and of President Islom Karimov vie for the visitor's attention. The gardens outside contain a statue of Timur on horseback, surrounded by some of the nicest gardens and fountains in the city.


          
            	Navoi Literary Museum

          


          A commemoration of Uzbekistan's adopted literary hero, Alisher Navoi, with replica manuscripts, Persian calligraphy and 15th century miniature paintings.


          


          City built environment


          
            	The only metro system in Central Asia. ( Astana's and Almaty's only being in their construction stages.)


            	Tashkent Airport is the largest in the country, connecting the town to Asia, Europe and the American continents.


            	The largest city square (Independence Square) in the former Soviet Union, which once held the tallest statue of Lenin (30 meters tall) in the Soviet Union. Lenin was replaced in 1992 by a globe showing a map of Uzbekistan.


            	Government, trade union and private medical and dental facilities.


            	Offices of several American and European consulting firms like Ernst & Young Ltd, Deloitte & Touche, PricewaterhouseCoopers and Gravamen Fidelis and Fides LLP

          


          


          Education


          
            	Several universities and institutions of higher learning:

              
                	Tashkent State Technical University


                	International Business School 'Kelajak Ilmi'


                	Tashkent University of Information Technologies


                	Westminster International University in Tashkent


                	National University of Uzbekistan


                	University of World Economy and Diplomacy


                	Tashkent State Economic University


                	Tashkent State Institute of Law


                	Tashkent Institute of Finance


                	State University of Foreign Languages


                	Conservatory of Music


                	Tashkent State Medicine Academy


                	Institute of Oriental Studies.

              

            

          


          Public Transportation


          
            	Buses


            	Light rail trains/Street cars


            	Metro system


            	Trolley buses

          


          


          Sister Cities


          
            	[image: Flag of Ukraine] Dnipropetrovsk, Ukraine

          


          Sport


          Famous cyclist Djamolidine Abdoujaparov and footballer Vassilis Hatzipanagis were born in the city. Tennis player Denis Istomin was born and lives in the city.
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              	Conservation status
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                  Endangered( EPBC Act)
                

              
            


            
              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Animalia

                  


                  
                    	Phylum:

                    	Chordata

                  


                  
                    	Class:

                    	Mammalia

                  


                  
                    	Infraclass:

                    	Marsupialia

                  


                  
                    	Order:

                    	Dasyuromorphia

                  


                  
                    	Family:

                    	Dasyuridae

                  


                  
                    	Genus:

                    	Sarcophilus

                  


                  
                    	Species:

                    	S. harrisii

                  

                

              
            


            
              	Binomial name
            


            
              	Sarcophilus harrisii

              ( Boitard, 1841)
            

          


          The Tasmanian Devil (Sarcophilus harrisii), also referred to simply as "the devil", is a carnivorous marsupial now found in the wild only in the Australian island state of Tasmania. The Tasmanian Devil is the only extant member of the genus Sarcophilus. The size of a small dog, but stocky and muscular, the Tasmanian Devil is now the largest carnivorous marsupial in the world after the extinction of the Thylacine in 1936. It is characterised by its black fur, offensive odour when stressed, extremely loud and disturbing screech, and viciousness when feeding. It is known to both hunt prey and scavenge carrion and although it is usually solitary, it sometimes eats with other devils.


          The Tasmanian Devil became extirpated on the Australian mainland about 400 years before European settlement in 1788. Because they were seen as a threat to livestock in Tasmania, devils were hunted until 1941, when they became officially protected. Since the late 1990s devil facial tumour disease has reduced the devil population significantly and now threatens the survival of the species, which in May of 2008 was finally declared to be endangered. Programs are currently being undertaken by the Tasmanian government to reduce the impact of the disease.


          


          Taxonomy


          Naturalist George Harris wrote the first published description of the Tasmanian Devil in 1807, naming it Didelphis ursina. In 1838 the devil was renamed Dasyurus laniarius by Richard Owen, before being moved to the genus Sarcophilus in 1841 and named Sarcophilus harrisii, or "Harris's meat-lover", by Pierre Boitard. A later revision of the devil's taxonomy, published in 1987, attempted to change the species name to Sarcophilus laniarius based on mainland fossil records of only a few animals. However, this was not accepted by the taxonomic community at large and the name S. harrisii has been retained and S. laniarius relegated to fossil species. Phylogenetic analysis shows that the devil is most closely related to quolls, and more distantly to the extinct Thylacine (Tasmanian Tiger).


          


          Physical description
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              The Devil's whiskers help it locate prey.
            

          


          The Tasmanian Devil is the largest surviving carnivorous marsupial in Australia. It has a squat and thick build, with a large head and a tail which is about half its body length. The devil stores body fat in its tail, so unhealthy devils often have thin tails. Unusual for a marsupial, its forelegs are slightly longer than its hind legs. Devils can run up to 13km (8.1mi) per hour for short distances. The fur is usually black, although irregular white patches on the chest and rump are common. Males are usually larger than females, having an average head and body length of 652mm (25.7in), with a 258mm (10.2in) tail, and an average weight of 8kg (18lb). Females have an average head and body length of 570mm (22in), with a 244mm (9.6in) tail, and an average weight of 6kg (13lb). The average life expectancy of a Tasmanian Devil in the wild is estimated at six years, although they may live longer in captivity.


          The devil has long whiskers on its face and in clumps on the top of the head. These help the devil locate prey when foraging in the dark, and aid in detecting when other devils are close during feeding. When agitated, the devil can produce a strong odour, its pungency rivaling even the skunk. Hearing is its dominant sense, and it also has an excellent sense of smell. Since devils hunt at night, their vision seems to be strongest in black and white. In these conditions they can detect moving objects readily, but have difficulty seeing stationary objects. An analysis of mammalian bite force relative to the body size shows that the devil has the strongest bite of any living mammal. The power of the jaw is in part due to its comparatively large head. A Tasmanian Devil also has one set of teeth that grows slowly throughout its life.


          


          Reproduction
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          Females start to breed when they reach sexual maturity, typically in their second year. At this point, they become fertile once a year, producing multiple ova while in heat. Mating occurs in March, in sheltered locations during both day and night. Males fight over females in the breeding season, and female devils will mate with the dominant male. Devils are not monogamous, and females will mate with several males if not guarded after mating. Gestation lasts 21 days, and devils give birth to up to 50 young, each weighing approximately 0.180.24 grams. When the young are born, they move from the vagina to the pouch. Once inside the pouch, they each remain attached to a nipple for the next 100 days. The female Tasmanian Devil's pouch, like that of the wombat, opens to the rear, so it is physically difficult for the female to interact with young inside the pouch. Despite the large litter at birth, the female has only four nipples, so that no more than four young can survive birth. On average, more females survive than males.


          Inside the pouch, the nourished young develop quickly. At 15 days the external parts of the ear are visible. Eyelids are apparent at 16 days, whiskers at 17 days, and the lips at 20 days. The young start to grow fur at 49 days and have a full coat by 90 days. Their eyes open shortly after their fur coat developsbetween 87 and 93 daysand their mouths can relax their hold of the nipple at 100 days. They leave the pouch 105 days after birth, appearing as small copies of the parent and weighing approximately 500grams (18oz). Unlike kangaroo joeys, young devils do not return to the pouch; instead, they remain in the den for another three months, first venturing outside the den between October and December before becoming independent in January. Female devils are occupied with raising their young for all but approximately six weeks of the year.


          


          Ecology and behaviour
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          Tasmanian Devils are widespread and fairly common throughout Tasmania. Found in all habitats on the island, including the outskirts of urban areas, they particularly like dry sclerophyll forests and coastal woodlands. The Tasmanian Devil is a nocturnal and crepuscular hunter, spending the days in dense bush or in a hole. Young devils can climb trees, but this becomes more difficult as they grow larger. Devils can also swim. They are predominantly solitary animals and do not form packs. They occupy territories of 820km, which can overlap considerably amongst different animals.
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          Tasmanian Devils can take prey up to the size of a small wallaby, but in practice they are opportunistic, and eat carrion more often than they hunt live prey. Although the devil favours wombats, it will eat all small native mammals, domestic mammals (including sheep), birds, fish, insects, frogs and reptiles. Their diet is largely varied and depends on the food available. On average, they eat about 15% of their body weight each day; however, they can eat up to 40% of their body weight in 30 minutes if the opportunity arises. Tasmanian Devils eliminate all traces of a carcass, devouring the bones and fur in addition to the meat and internal organs. In this respect, the devil has earned the gratitude of Tasmanian farmers, as the speed at which they clean a carcass helps prevent the spread of insects that might otherwise harm livestock.


          Eating is a social event for the Tasmanian Devil. Much of the noise attributed to the animal is a result of raucous communal eating, at which up to 12 individuals can gather, and can often be heard several kilometers away. A study of feeding devils identified 20 physical postures, including their characteristic vicious yawn, and the 11 different vocal sounds that devils use to communicate as they feed. They usually establish dominance by sound and physical posturing, although fighting does occur. Adult males are the most aggressive, and scarring is common from fighting over food and mates.


          


          Conservation status


          For some time, Tasmania was the last refuge of large marsupial carnivores. All of the larger carnivorous marsupials became extinct in mainland Australia shortly after humans arrived. Only the smallest and most adaptable survived. Fossil evidence from western Victoria shows that Tasmanian Devils retained a place on the Australian mainland until around 600 years ago (about 400 years before European colonisation). Their extinction is attributed to predation by dingoes and hunting by indigenous Australians. In dingo-free Tasmania, carnivorous marsupials were still active when Europeans arrived. The extermination of the Thylacine after the arrival of the Europeans is well known, but the Tasmanian Devil was threatened as well.


          The first Tasmanian settlers ate Tasmanian Devil, which they described as tasting like veal. As it was believed devils would hunt and kill livestock, a bounty scheme to remove the devil from rural properties was introduced as early as 1830. Over the next 100 years, trapping and poisoning brought them to the brink of extinction. After the death of the last Thylacine in 1936, the threat to the devils was recognized. The Tasmanian Devil was protected by law in 1941, and the population slowly recovered.


          At least two major population declines, possibly due to a disease epidemic, have occurred in recorded history: in 1909 and 1950. The Tasmanian Devil's current population is reported by Tasmania's Department of Primary Industries and Water as being in the range of 10,000 to 100,000 individuals, with 20,000 to 50,000 mature individuals being likely. Senior Scientist for the Devil Facial Tumour Disease program Hamish McCallum offers a more conservative estimate of at least 20,000 individuals and at most 75,000.


          


          Devil facial tumour disease
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          First seen in 1995, devil facial tumour disease (DFTD) has ravaged Tasmania's wild devils, and estimates of the impact range from 20% to as much as a 50% decline in the devil population with over 65% of the State affected. Affected high-density populations suffer up to 100% mortality in 1218 months. The species was listed as vulnerable under the Tasmanian Threatened Species Protection Act 1995 and the Australian Environment Protection and Biodiversity Conservation Act 1999 in 2006 which means that it is at risk of extinction in the "medium term". The IUCN does not regard the species as threatened; when this species was last evaluated for the IUCN in 1996, it was listed as lower risk/least concern.


          Wild Tasmanian Devil populations are being monitored to track the spread of the disease and to identify changes in disease prevalence. Field monitoring involves trapping devils within a defined area to check for the presence of the disease and determine the number of affected animals. The same area is visited repeatedly to characterise the spread of the disease over time. So far, it has been established that the short-term effects of the disease in an area can be severe. Long-term monitoring at replicated sites will be essential to assess whether these effects remain, or whether populations can recover. Field workers are also testing the effectiveness of disease suppression by trapping and removing diseased devils. It is hoped that the removal of diseased devils from wild populations should decrease disease prevalence and allow more devils to survive beyond their juvenile years and breed.


          Two "insurance" populations of disease-free devils are being established at an urban facility in the Hobart suburb of Taroona and on Maria Island off the east coast of Tasmania. Captive breeding in mainland zoos is also a possibility. The decline in devil numbers is also seen as an ecological problem, since its presence in the Tasmanian forest ecosystem is believed to have prevented the establishment of the Red Fox, illegally introduced to Tasmania in 2001. Foxes are a problematic invasive species in all other Australian States, and the establishment of foxes in Tasmania would hinder the recovery of the Tasmanian Devil.


          Recent research from the University of Sydney has shown that the infectious facial cancer may be able to spread because of vanishingly low genetic diversity in devil immune genes ( MHC class I and II)  raising questions about how well small, and potentially inbred, populations of animals are able to survive.
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              	Tata Motors Limited

              टाटा मोटर्स
            


            
              	Image:Tata logo1.jpg
            


            
              	Type

              	Public ( NYSE: TTM)
            


            
              	Founded

              	1945
            


            
              	Headquarters

              	Mumbai, India
            


            
              	Keypeople

              	Ratan Tata, Chairman
            


            
              	Industry

              	Automotive
            


            
              	Products

              	Automobiles and Engines
            


            
              	Revenue

              	INR 369.88 billion (US$ 9.07 billion) (2006)
            


            
              	Subsidiaries

              	Tata Daewoo Commercial Vehicle
            


            
              	Website

              	Tatamotors
            

          


          Tata Motors Limited (Hindi: टाटा मोटर्स), formerly known as TELCO (TATA Engineering and Locomotive Company), ( NYSE: TTM) - is India's largest passenger automobile and commercial vehicle manufacturing company. It is a part of the Tata Group, and has its headquarters in Mumbai, Maharashtra. One of the world's largest manufacturers of commercial vehicles and known for its hatchback passenger vehicle Tata Indica, Tata Motors has its manufacturing base in Jamshedpur, Lucknow, Pune and Singur. The OICA ranked it as the world's 21st largest vehicle manufacturer, based on figures for 2006.


          Tata Motors was established in 1945, when the company began making trains. Tata Motors was first listed on the NYSE in 2004. Tata Motors had created the wealth Rs. 320 billion during 2001-2006 and stood among top 10 wealth creators in India. In 2004 it also bought Daewoo's truck manufacturing unit, now known as Tata Daewoo Commercial Vehicle, in South Korea. In March 2005, it acquired a 21% stake in Hispano Carrocera SA, giving it controlling rights in the company. On 10 January 2008, Tata Motors launched their much awaited Tata Nano, noted for its Rs 100,000 price-tag, at Auto Expo 2008 in Pragati Maidan, Delhi.


          


          Background


          Tata Motors is a company of the Tata and Sons Group, founded by Jamshetji Tata. It is currently headed by Ratan Tata.


          The company has the workforce of 22000 employees working in its three plants and other regional and zonal offices across the country.


          Tata Motors' range of passenger cars is still not comprehensive by international standards. In commercial vehicles, Tata Motors commands an imposing 65% market share in the domestic heavy commercial market. The company is trying to modernise its range of commercial vehicles. Tata Motors hived off its vehicle finance business into a separate subsidiary, TML Financial Services (TMLFS), in September 2006.


          


          Time line and milestones
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          [bookmark: 1960-1986]


          1960-1986


          Tata Motors is the 2nd largest commercial vehicle maker in India. World over it is the world's fifth largest medium and heavy commercial vehicle manufacturer. It started its journey in 1960 with the manufacturing of first commercial vehicle (a copy of a Daimler Benz model) in Pune. It took five years for the company to begin the commercial production of heavy commercial Vehicles. Considering the road infrastructure of the country which does not support heavy vehicles the company adopted a route for light commercial vehicles (LCV). It came out with its first LCV, Tata 407, in 1986.


          [bookmark: 1987-1996]


          1987-1996


          Tatamobile introduced in 1989. Post liberalization, in order to expand rapidly, the company adopted the route to joint ventures. In 1993 it signed with Cummins Engine Co., Inc., for the manufacture of high horsepower and emission friendly diesel engines. It was an effort made to reduce the pollution in the existing Tata engines and to produce more environmentally friendly engines. Furthering the trail of JVs it signed a joint venture agreement with Tata Holset Ltd., UK, for manufacturing turbochargers to be used on Cummins engines.


          [bookmark: 1997-2006]


          1997-2006


          In 2000, it launched compressed natural gas (CNG) buses and also filled the product line gap through the introduction of the 1109 vehicle which is an intermediate commercial vehicle and is useful for medium tonnage loads. Post 2000, the company introduced a variety of new models. It introduced the Ex- series vehicles with high tonnage capacity and high pick up and also came out with the entirely new LCV (207 DI) with direct ignition technology to cater to the customers' requiring one and same vehicle for commercial as well as personal use.


          


          Daewoo acquisition


          


          In 2004, it acquired the Daewoo Commercial Vehicle Company of South Korea. The reasons behind the acquisition were:


          
            	Companys global plans to reduce domestic exposure The domestic commercial vehicle market is highly cyclical in nature and prone to fluctuations in the domestic economy. Tata Motors has a high domestic exposure of ~94% in the MHCV segment and ~84% in the light commercial vehicle (LCV) segment. Since the domestic commercial vehicle sales of the company are at the mercy of the structural economic factors, it is increasingly looking at the international markets. The company plans to diversify into various markets across the world in both MHCV as well as LCV segments.


            	To expand the product portfolio Tata Motors recently introduced the 25MT GVW Tata Novus from Daewoos (South Korea) (TDCV) platform. Tata plans to leverage on the strong presence of TDCV in the heavy-tonnage range and introduce products in India at an appropriate time. This was mainly to cater to the international market and also to cater to the domestic market where a major improvement in the Road infrastructure was done through the National Highway Development Project

          


          On its journey to make an international foot print, it continued its expansion through the introduction of new products into the market range of buses (Starbus & Globus).


          


          Joint ventures


          In 2005, sensing the huge opportunity in the fully built bus segment, Tata Motors acquired 21% stake in Hispano Carrocera SA , Spanish bus manufacturing company and introduced its high-end inter-city buses in the country.


          Tata Motors has also formed a 51:49 joint venture with Marcopolo S.A., a Brazil-based global leader in bus body building. This joint venture is to manufacture and assemble fully-built buses and coaches targeted at developing mass rapid transportation systems. The joint venture will absorb technology and expertise in chassis and aggregates from Tata Motors, and Marcopolo will provide know-how in processes and systems for bodybuilding and bus body design.


          A venture with British carmaker MG Rover saw the launch of the CityRover in 2003. This car was based on the Tata Indica and built alongside it in India, but sales were not strong and production finished in April 2005 when MG Rover went bankrupt. MG Rover was purchased by Nanjing Automobile of China three months later, but when car production resumed in 2007, the CityRover was not part of the production plans.


          


          Tata Ace


          The latest hit of Tata Motors is its mini truck Ace. Ace, India's first indigenously developed sub-one ton mini-truck, was launched in May 2005. It was an instant hit. Analysts opined that Ace had changed the dynamics of the light commercial vehicle (LCV) market in India by creating a new market segment termed the SCV segment. Ace rapidly emerged as the first choice for transporters and single truck owners for city and rural transport. By October 2005, since the launch of Ace, LCV sales of Tata Motors had grown by 36.6 percent to 28,537 units due to the rising demand for Ace.


          In 2005, Tata Motors became the only major engine manufacturer in the world (aside from a Briggs & Stratton emissions test) to express any formal interest in the turbulence-boosting cylinder head grooves invented by Somender Singh ( Mysore).


          [bookmark: 2007]


          2007
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          Tata Motors, through its joint venture with Fiat, gained access to Fiats diesel engine technology and is likely to gain access to the latters strong overseas distribution network for its passenger cars. Tata Motors is looking to extend this relationship to other segments like pick-ups and MHCVs. The company also plans to expand its global footprint with the launch of Global Truck and Global Pick-up in domestic and international markets by 2007-08. Tata Motors plans to launch the new pick-up in India, Southeast Asia, Europe, South Africa, Turkey and Saudi Arabia. The launch of the global truck will mark the entry of the company into developed markets like Europe and the United States. The project was initially a collaboration between Tata Motors and its subsidiary Tata Daewoo Commercial Vehicles, but later Tata Motors decided to work with Iveco as Daewoos design was not in sync with the needs of sophisticated European customers. The company has formed a joint venture with Thailands Thonburi,( Exhibit-1) an independent auto assembler, in which Tata Motors will hold a 70% stake. The joint venture will set up a plant with capacity to manufacture pick-ups a year and will sell them in Thailand, the second largest pick-up market in the world, and in other regional markets. The joint venture product is likely to be a part of Tata Motors Global pick-up plans.


          [bookmark: 2008_onwards]


          2008 onwards


          On January 3rd, 2008, The Hindu Business Line reported that Ford Motor Company (US) named Tata Motors the "preferred bidder for Ford's British marquees Jaguar and Land Rover ... but a final decision for the sale was yet to be taken".


          Compressed air car is going to be produced by Tata Motors in 2008.


          Auto policy of Government of India (GOI) envisions to establish a globally competitive automotive industry in India and to double its contribution to the economy by 2010. GOI policy has rightly recognized the need for modernizing of vehicles to arrest degradation of air quality. The terminal life policy for commercial vehicles and move toward international taxing policies linked to age of vehicles, are steps in the right direction which will lead to increased sales for Tata motors Commercial vehicle division.


          Effect of Government Policy on Tata Motors CV Division Commercial Vehicles segment sector has been at the forefront of the strong showing by the automotive industry over the past few years. Following factors have led to growth in sales:


          
            	The cut in excise duty that enabled manufacturers like Tata Motors to reduce prices


            	The attractive financing offers and freebies enabled by low interest rate policies by Government


            	the need to transport higher volumes of agricultural and industrial goods


            	Low interest rates

          


          


          New auto policy considered by Government of India last announced an automobile policy in December 1997. The policy required majority-owned subsidiaries of foreign car firms to invest at least $50 million in equity if they wished to set up manufacturing projects in India. It also forced them to take on export obligations to fund their auto part imports and required them to submit to a schedule for increasing the share of locally made parts in their cars. Mere car assembling operations were not welcomed.


          An Indian cabinet panel will soon consider a new automobile policy that aims to set fresh investment guidelines for foreign firms wishing to manufacture vehicles in the country. Investments in making auto parts by a foreign vehicle maker will also be considered a part of the minimum foreign investment made by it in an auto-making subsidiary in India. The move is aimed at helping India emerge as a hub for global manufacturing and sourcing for auto parts. The policy sets an export target of $1 billion by 2005 and $2.7 billion by 2010. The policies adopted by Government will increase competition in domestic market, motivate many foreign commercial vehicle manufactures to set up shops in India, whom will make India as a production hub and export to nearest market. Thus Tata Motors CV will have to face tough competition in near future, which might affect its growth negatively.


          Chrysler collaborates with Tata: Tata's all-electric Ace mini truck will be sold through Chrysler's Global Electric Motorcars division.


          


          Tata Nano


          Tata has developed a car, named Tata Nano, that aims to sell in 2008. It is the least expensive production car in the world: the price is about Rs 100 000 (USD $2,500). The company unveiled the supermini car during the Auto Expo 2008 exhibition in Pragati Maidan, New Delhi. Tata Nano is considered to be the cheapest production car in the world. Bajaj Auto and Mahindra- Renault have plans to launch cars in this price range.


          Tata has faced controversy over developing the Nano. Some environmentalists are concerned that the launch of such a low-price car could lead to mass motorization in India with adverse effects on pollution and global warming. And there was strong opposition to the compulsory acquisition of land for the proposed car factory in Singur.


          


          Global competition


          Tata Motors have some distinct advantages in comparison to other MNC competitors. There is definite cost advantage as labor cost is 8-9 percent of sales as against 30-35 percent of sales in developed economies. Tata motors have extensive backward and forward linkages and it is strongly interwoven with machine tools and metals sectors. India is an excellent source for IT based engineering solution for products & process Integration. There are strong supporting industries i.e. auto component industry has world class capabilities. There is huge demand in domestic markets due to infrastructure developments and Tata Motors is able to leverage its knowledge of Indian market. There are favorable Government polices and regulations to boost the auto industry i.e. Incentive for R&D.


          


          Global presence
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          In 2004, Tata Motors bought Daewoo's truck manufacturing unit, now known as Tata Daewoo Commercial Vehicle, in South Korea. In March 2005, it acquired a 21% stake in Hispano Carrocera SA, giving it controlling rights in the company.


          On January 3, 2008 Ford Motor Co. picked India's Tata Motors Ltd. as the top bidder for its Jaguar Cars and Land Rover units and has now entered more "focused negotiations at a more detailed level" with Tata.


          


          Present global challenge


          Volvo, a manufacturer of trucks, buses, cars, construction equipment, and aero engines, has entered in India in 1998. Its main focus is in the area of fully built buses. In India, it has focused on providing economical transport solutions in consonance with its values of safety, quality, and environmental care. Its competitive advantage is its high technology which makes the vehicle a very comfortable option to travel through. Its trucks are reputed for their performance and economy and are the flag bearers in their production activities in India. It is still operating in the niche market of high end buses where the Tata compete through its Spanish buses.


          


          Future challenges


          Plastic Car Production- Tata plans on producing a car that is made of nearly 100% plastic.


          
            	Mahindra and Mahindra: JV with ITEC, North American leader in heavy trucks. M&M has formed a 51:49 JV called Mahindra International with ITEC, USA, (parent NAVISTAR), to manufacture commercial vehicles and to bolster its position in the CV business. ITEC is the leader in medium and heavy trucks and buses in North America, and is the world's largest manufacturer of medium-duty diesel engines. Mahindra International aims to have a presence across the CV market (6-35 tonnes GVW) with variants of passenger transport, cargo and specialised load applications and is likely to start producing medium/heavy commercial vehicles from FY09.


            	Force Motors: JV with MAN for manufacturing high-tonnage vehicles Force Motors has paired up with MAN in a 70:30 JV to manufacture high-tonnage and specialty vehicles, such as long-haul trucks, tippers, tractor trailers and multi-axle vehicles in the 16-32 tonne range at its Pithampur plant, with an initial capacity of 24,000 units per annum and at an investment of Rs7bn. The JV plans to sell nearly half of its production in the domestic market, while the rest is to be exported to the Middle East, Turkey, Russia, Asia and Africa. Further, the two companies have formed another JV to manufacture buses in India from end-2007.


            	Ashok Leyland: Acquisition of Czech Republic-based Avia Ashok Leyland (ALL) recently acquired the truck unit of Czech Republic-based Avia for US$35m. Avia manufactures 6-9 tonne LCVs and has a capacity of 20,000 units per annum. The acquisition has given ALL direct access to an entire range of Avia trucks, Avias press shop with dies and tools, welding lines, state-of-the-art paint shop and R&D facilities. ALL has also entered into technology agreements with Hino Motors of Japan and ZF of Germany to complement its in-house R&D efforts and developing complementary components and aggregates.

          


          


          Products


          


          Passenger cars and utility vehicles
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            	Tata Sierra


            	Tata Estate


            	Tata Sumo/Spacio


            	Tata Safari


            	Tata Indica


            	Tata Indigo


            	Tata Indigo Marina


            	Tata Nano (September 2008)


            	Tata Xenon XT

          


          


          Concept vehicles


          
            	2000 Aria Roadster


            	2001 Aria Coupe


            	2002 Tata Indica


            	2004 Tata Indigo Advent


            	2005 Tata Xover


            	2006 Tata Cliffrider


            	2007 Tata Elegante

          


          


          Commercial vehicles
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            	Tata Ace


            	Tata TL/Telcoline/207 DI Pickup Truck


            	Tata 407 Ex and Ex2


            	Tata 709 Ex


            	Tata 809 Ex and Ex2


            	Tata 909 Ex and Ex2


            	Tata 1109 (Intermediate truck)


            	Tata 1510/1512 (Medium bus)


            	Tata 1610/1616 (Heavy bus)


            	Tata 1613/1615 (Medium truck)


            	Tata 2515/2516 (Medium truck)


            	Tata 3015 (Heavy truck)


            	Tata 3516 (Heavy truck)


            	Tata Novus (Heavy truck designed by Tata Daewoo)

          


          


          Military vehicles


          
            	Tata 407 Troop Carrier, available in hard top, soft top, 4x4, and 4x2 versions


            	Tata LPTA 713 TC (4x4)


            	Tata LPT 709 E


            	Tata SD 1015 TC (4x4)


            	Tata LPTA 1615 TC (4x4)


            	Tata LPTA 1621 TC (6x6)


            	Tata LPTA 1615 TC (4x2)

          


          


          Alternative propulsion


          Tata Motors aims at producing around 6,000 OneCAT air cars at 2,500 by 2008.


          


          Tata Motors subsidiaries


          
            	Telco Construction Equipment is a joint venture between Tata Motors and Hitachi, which focuses on excavators and other construction equipment.

          


          HV Transmission (HVTL) and HV Axles (HVAL): HVAL and HVTL are 100% subsidiary companies of Tata Motors engaged in the business of manufacture of gear boxes and axles for heavy and medium commercial vehicles, with production facilities and infrastructure based at Jamshedpur. The combined revenue of the two companies rose 38.7% yoy for 9MFY07 while the combined PAT rose 50.9%. Tata Motors plans a capex of Rs2bn each for HVAL & HVTL and plans to raise funds for the same, most probably by way of a strategic sale to a technical collaborator. The strategic sale of either HVAL or HVTL or both is likely to be completed in the next one or two quarters.


          Tata Technologies Limited (TTL): TTL provides Engineering and Design (E&D) solutions to the Automotive Industry. Tata Motors holds 86.91% of TTLs share capital. TTL is based in Pune (Hinjawadi) and operates in the US and Europe through its wholly owned subsidiaries in Detroit and London respectively. It also has a presence in Thailand. Tata Technologies is a software service provider in the IT services and BPO space. Its global client list includes Ford, General Motors, Toyota and Honda, to name a few. It bought over the British engineering and design services company, Incat International Plc for Rs4b in August 2005. Incat specializes in engineering & design services and product lifecycle management in the international automotive, aerospace and engineering markets. With this acquisition, Tata Motors will have closer proximity to its global customers and be able to provide a wider range of services.


          Tata Daewoo CV Ltd(TDCV): TDCV is a 100% subsidiary of the Tata Motors based in South Korea, which was acquired in March 2004. TDCV is in the business of manufacture and sale of heavy commercial vehicles.Tata Daewoo is Tata Motors 100% subsidiary in Korea, with a market share of 30%.Tata Motors will use the Daewoo technology to introduce higher tonnage trucks in the Indian market and use Tata Daewoo for exports globally. In line with this strategy, it has already introduced the Novus, a high-end tipper developed by Tata Daewoo for the Indian market.


          


          Forbes Global 2000 Ranking - 2005


          The Forbes Global 2000 list for the year 2005 ranked Tata Motors at 1215.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Tata_Motors"
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          Tate is the United Kingdom's national museum of British and Modern Art, and is a network of four art galleries in England: Tate Britain (opened in 1897 and renamed in 2000), Tate Liverpool (1988), Tate St Ives (1993) and Tate Modern (2000), with a complementary website, Tate Online (1998).


          The Tate was founded in 1897 as the National Gallery of British Art. When its role was changed to include Modern Art it was renamed the Tate Gallery after Henry Tate, who had laid the foundations for the collection. The Tate Gallery was housed in a building at Millbank, London. In 2000, the Tate Gallery split its collection into four museums: Tate Britain (housed in the original building) displays the collection of British art from 1500 to the present day; Tate Modern which is also in London, houses the Tate's collection of British and International Modern and Contemporary Art from 1900 to the present day. Tate Liverpool, in Liverpool has the same purpose as Tate Modern but on a smaller scale, and Tate St Ives displays Modern and Contemporary Art by artists who have connections with the area. All four museums share the Tate Collection. One of the Tate's most publicised art events is the annual Turner Prize, which takes place at Tate Britain.


          


          History and development
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          The original Tate art gallery was called the National Gallery of British Art, and was situated on Millbank, Pimlico, London on the site of the former Millbank Prison. The idea of a National Gallery of British Art was first proposed in the 1820s by Sir John Leicester, Baron de Tabley. It took a step nearer when Robert Vernon gave his collection to the National Gallery in 1847. A decade later John Sheepshanks gave his collection to the South Kensington Museum (later the Victoria & Albert Museum), known for years as the National Gallery of Art (the same title as the Tate Gallery had). Forty years later Henry Tate who was a sugar magnate and a major collector of Victorian art, offered to fund the building of the gallery to house British Art on the condition that the State pay for the site and revenue costs. Henry Tate also gifted the gallery his own collection. It was initially a collection solely of modern British art, concentrating on the works of modernthat is Victorian erapainters. It was controlled by the National Gallery until 1954.


          In 1915, Hugh Lane bequeathed his collection of European Modern Art to Dublin, but controversially this went to the Tate, which expanded its collection to include foreign art and continued to acquire contemporary art. In 1926 and 1937 the art dealer and patron Joseph Duveen paid for two major expansions of the gallery building. His father had earlier paid for an extension to house the major part of the Turner Bequest, which in 1987 was transferred to a wing paid for by Sir Charles Clore. Henry Courtauld also endowed Tate with a purchase fund. By the mid 20th century it was fulfilling a dual function of showing the history of British art as well as international Modern art. In 1954 the Tate Gallery was finally separated from the National Gallery.
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          During the 1950s and 1960s, the visual arts department of the Arts Council of Great Britain funded and organised temporary exhibitions at the Tate Gallery including in 1966 a retrospective of Marcel Duchamp. Later the Tate began organising its own temporary exhibition programme. In 1979 with funding from a Japanese bank a large modern extension was opened that would also house larger income generating exhibitions. In 1987 the Clore Wing opened to house the major part of the Turner bequest and also provided a 200 seat auditorium. (The 'Centenary Development' in 2001 provided improved access and public amenities.)


          In 1993 an outpost in the West of England was opened, Tate St Ives. It exhibits work by modern British artists, particularly those of the St Ives School. Additionally the Tate also manages the Barbara Hepworth Museum and Sculpture Garden which opened in 1980.


          


          In 1988 another offshoot opened as Tate Liverpool. This shows various of the works from the London Tates as well as mounting its own temporary displays. In 2007 Tate Liverpool will host the Turner Prize, the first time this has been held outside London. This is an overture to Liverpool's being the European Capital of Culture 2008.


          Neither of these two new Tates had a significant effect on the functioning of the original London Tate Gallery, whose size was increasingly proving a constraint as the collection grew. It was a logical step to separate the "British" and "Modern" aspects of the collection, and they are now housed in separate buildings in London. The original gallery is now called Tate Britain and is the national gallery for British art from 1500 to the present day, as well as some modern British art. Tate Modern, in Bankside Power Station on the south side of the Thames, opened in 2000 and now exhibits the national collection of modern art from 1900 to the present day, including some modern British art.
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          The Tate's director is Sir Nicholas Serota. In its first year, Tate Modern was the most popular museum in the world, with 5,250,000 visitors. 


          Tate Online


          Tate Online is the Tate's web site. Since its launch in 1998, the site has provided information on all four physical Tate galleries (Tate Britain, Tate St Ives, Tate Liverpool and Tate Modern) under the same domain. Tate Online helps visitors prepare and extend visits to the physical sites but also acts as a destination in its own right. Other resources include illustrated information on all works in Tate's Collection of British and Modern international art, structured and informal e-learning opportunities for all visitors, over 400 hours of archived webcast events, all articles from the magazine, TATE ETC. and a series of bespoke net art commissions. BT has been the exclusive sponsor of Tate Online since 2001.


          Tate in Space was created in 2002 as an online artwork by artist Susan Alexis Collins in collaboration with the Tate. The web pages appear as part of the Tate Online web pages, alongside the pages for physical art galleries such as Tate Modern and Tate Liverpool. Tate in Space is interactive fiction, with each participant bringing their own fantasies to the project. There are also contributions from space art historians, architects and space scientists, so that the site blending fact and fiction. It was nominated in the Interactive Art category for the 2003 BAFTA Interactive awards.


          


          Administration


          The Tate receives a grant directly from the Treasury. It is administered by a board of trustees, who are responsible for the running of the gallery and appoint the Director (for a period of seven years). The Tate is also registered as a charity with the Charity Commission, but with the status of unregulated, which limits the Commission's normal powers over it.


          Various bodies have been set up to support the Tate including Tate Members for the general public, where a yearly fee gives rights such as free entry to charging exhibitions and members rooms. There is also Tate Patrons for a higher subscription fee and the Tate Foundation. There are a number of corporate sponsors. In addition individual shows are often sponsored.


          The Outset Contemporary Art Fund was established in 2003 by Tate patrons, Yana Peel and Candida Gertler, in collaboration with the Frieze Art Fair, to buy works from the fair for the Tate.


          


          Controversies


          In the 19th century, there was dispute over the acquisitions made with the Chantrey bequest and accusations that favouritism resulted in the purchase of dull work by Royal Academicians.


          In 1971, an exhibition by Robert Morris was closed after one day due to health and safety concerns.


          In 1972, the Tate Gallery purchased a work by Carl Andre called ' Equivalent VIII'. During a 1976 exhibition of the work The Times newspaper published an article using the work to complain about institutional waste of taxpayers' money. The article made the piece infamous and it was subjected to ridicule in the media and vandalism. The work is still popularly known as "The Bricks", and has entered the British public lexicon.


          Each year, the Turner Prize is held at a Tate Gallery (historically at Tate Britain) and is awarded to an artist under 50 who is either British or primarily working in Great Britain. It is the subject of great controversy and creates much media attention for contemporary British art, as well as attracting demonstrations.


          In 1995, it was revealed that the Tate had accepted a gift of 20,000 from art fraudster John Drewe. The gallery had given Drewe access to its archives which he then used to forge documents authenticating fake modern paintings that he then sold.


          In 1998, Sir Nicholas Serota, director of Tate, conceived Operation Cobalt, the secret and ultimately successful buyback of two of the Tate's paintings by J. M. W. Turner that had been stolen from a German gallery in 1994. See Frankfurt art theft (1994).


          Charles Saatchi stated that an offer of a major gift of works was rejected by Serota. Serota responded that no such offer had been made.


          In 2005 the Stuckists offered a donation of 175 paintings which had been exhibited at the Walker Art Gallery. This was rejected and the Tate was accused of "snubbing one of Britains foremost collections".


          In 2005, there was a scandal over the Tate's purchase of its trustee Chris Ofili's work The Upper Room for 705,000, and accusations of conflict of interest. In July 2006 the Charity Commission completed an investigation into this and censured the gallery for acting outside its legal powers.


          In 2006 a legal opinion was given that the Tate and National Gallery have no legal right to ownership of the Turner Bequest, as Turner's conditions for that had never been fulfilled and are still binding.


          In 2006, it was revealed that the Tate was the only national-funded museum not to be accredited to the Museums, Libraries and Archives Council (MLA), as it did not wish to abide by guidelines that deaccessioned work should first be offered to other museums. The MLA threatened to bar the Tate from acquiring works under the Acceptance in Lieu (AIL) scheme, whereby works are given to the nation to settle inheritance tax. 1,800 museums are accredited to the MLA.
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              	Conservation status
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                  Least Concern( IUCN 3.1)
                

              
            


            
              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Animalia

                  


                  
                    	Phylum:

                    	Chordata

                  


                  
                    	Class:

                    	Aves

                  


                  
                    	Order:

                    	Strigiformes

                  


                  
                    	Family:

                    	Strigidae

                  


                  
                    	Genus:

                    	Strix

                  


                  
                    	Species:

                    	S. aluco

                  

                

              
            


            
              	Binomial name
            


            
              	Strix aluco

              Linnaeus, 1758
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          The Tawny Owl (Strix aluco) is a stocky, medium-sized owl which is common in woodlands across much of Eurasia. Its underparts are pale with dark streaks, and the upperparts are either brown or grey, with several of the eleven recognised subspecies having both variants. The nest is typically in a tree hole, and eggs and young are fiercely defended against potential predators. This owl is non-migratory and highly territorial, and many young birds starve if they cannot find a vacant territory once parental care ceases.


          This nocturnal bird of prey hunts mainly rodents, usually by dropping from a perch to seize its victim, which is swallowed whole, although in more urban areas its diet includes a higher proportion of birds. Its night hunting is aided by vision and hearing adaptations and silent flight. The Tawny is capable of catching smaller owls, but may itself be killed by the Eagle Owl or Northern Goshawk, and foxes are an important cause of mortality in newly fledged young.


          Although this owl is often claimed to have exceptional night vision, its retina is no more sensitive than a human's, but its asymmetrically placed ears give the Tawny Owl excellent directional hearing. Its night-time habits and eerie, easily imitated call have lead to an association in myth with bad luck and death.


          


          Description


          The Tawny Owl is a robust bird, 3743 cm (14.517 in) in length with an 8196cm (3238in) wingspan. Its large rounded head lacks ear tufts, and the facial disc surrounding the dark brown eyes is usually rather plain. The nominate race has two morphs which differ in their plumage colour, one form having rufous brown upperparts and the other greyish brown, although intermediates also occur. The underparts of both morphs are whitish and streaked with brown. This species is sexually dimorphic; the female is much larger than the male, 5% longer and more than 25% heavier.


          The Tawny Owl flies with long glides on rounded wings, less undulating and with fewer wingbeats than other Eurasian owls, and typically at a greater height. As with most owls, its flight is silent due to its feathers' soft, furry upper surfaces and a fringe on the leading edge of the outer primaries. Its size, dumpy shape and broad wings distinguish it from other owls found within its range; Great Grey, Eagle and Ural Owls are similar in shape, but much larger.


          An owl's eyes are placed at the front of the head and have a field overlap of 5070%, giving it better binocular vision than diurnal birds of prey (overlap 3050%). The Tawny Owl's retina has about 56,000 light-sensitive rods per square millimetre (36million per square inch); although earlier claims that it could see in the infrared part of the spectrum have been dismissed, it is still often said to have eyesight 10 to 100 times better than humans in low-light conditions. However, the experimental basis for this claim is probably inaccurate by at least a factor of 10. The owl's actual visual acuity is only slightly greater than that of man, and any increased sensitivity is due to optical factors, such as a tubular eye shape, rather than to greater retinal sensitivity; both humans and owl have reached the limit of resolution for the retinas of terrestrial vertebrates.


          Hearing is important for a nocturnal bird of prey, and as with other owls, the Tawny's two ear openings differ in structure and are asymmetrically placed to improve directional hearing. A passage through the skull links the eardrums, and small differences in the time of arrival of a sound at each ear enables its source to be pinpointed. The left ear opening is higher on the head than the larger right ear and tilts downward, improving sensitivity to sounds from below. Both ear openings are hidden under the facial disk feathers, which are structurally specialized to be transparent to sound, and are supported by a movable fold of skin (the pre-aural flap).


          The internal structure of the ear, which has large numbers of auditory neurons, gives an improved ability to detect low frequency sounds at a distance, which could include rustling made by prey moving in vegetation. The Tawny Owl's hearing is ten times better than a human's, and it can hunt using this sense alone in the dark of a woodland on an overcast night, but the patter of raindrops makes it difficult to detect faint sounds, and prolonged wet weather can lead to starvation if the owl cannot hunt effectively.


          The commonly heard contact call is a shrill, kew-wick but the male has a quavering advertising song hoo ... ho, ho, hoo-hoo-hoo-hoo. William Shakespeare immortalised this owl's song in Love's Labour's Lost (Act 5, Scene 2) as "Then nightly sings the staring owl, Tu-whit; Tu-who, a merry note, While greasy Joan doth keel the pot", but this stereotypical call is actually a duet, with the female making the kew-wick sound, and the male responding hooo. The call is easily imitated by blowing into cupped hands through slightly parted thumbs, and a study in Cambridgeshire found that this mimicry produced a response from the owl within 30minutes in 94% of trials. A males response to a broadcast song appears to be indicative of his health and vigour; owls with higher blood parasite loads use fewer high frequencies and a more limited range of frequencies in their responses to an apparent intruder.


          


          Geographical variation


          Although both colour morphs occur in much of the European range, brown birds predominate in the more humid climate of western Europe, with the grey phase becoming more common further east; in the northernmost regions, all the owls are a cold-grey colour. Siberian and Central Asian subspecies have grey and white plumage, the North African race is dark grey-brown, and South and East Asian birds have barred, not striped, underparts, and fine lines around the facial disc. The Siberian and Scandinavian subspecies are 12% larger, 40% heavier, and have 13% longer wings than western European birds, in accordance with Bergmann's rule which predicts that northern forms will typically be bigger than their southern counterparts.


          The plumage colour is genetically controlled, and studies in Finland and Italy indicate that grey morph Tawny Owls have more reproductive success, better immune resistance, and fewer parasites than brown birds. Although this might suggest that eventually the brown morph could disappear, the owls show no colour preference when choosing a mate, so the adverse selection pressure is reduced. There are also environmental factors involved. The Italian study showed that brown-morph birds were found in denser woodland, and in Finland, Gloger's rule would suggest that paler birds would in any case predominate in the colder climate.


          


          Taxonomy


          This species was first described by Linnaeus in his Systema naturae in 1758 under its current scientific name. The binomial derives from Greek strix "owl" and Italian allocco, "Tawny Owl" (from Latin ulucus "screech-owl").


          The Tawny Owl is a member of the wood-owl genus Strix, part of the typical owl family Strigidae, which contains all species of owl other than the barn owls. Within its genus, the Tawny's closest relatives are Hume's Owl, Strix butleri, (formerly considered to be conspecific), its larger northern neighbour, the Ural Owl, S. uralensis, and the North American Barred Owl, S. varia. The Early Middle Pleistocene Strix intermedia is sometimes considered a paleosubspecies of the Tawny Owl, which would make it that species' immediate ancestor.


          The Tawny Owl subspecies are often poorly differentiated, and may be at a flexible stage of subspecies formation with features related to the ambient temperature, the colour tone of the local habitat, and the size of available prey. Consequently, various authors have described between 10 and 15 subspecies. The currently recognised subspecies are listed below.


          
            [image: Probably western subspecies S. a. sylvatica]

            
              Probably western subspecies S. a. sylvatica
            

          


          
            
              	Subspecies

              	Range

              	Described by (parentheses indicate originally as a different species)
            


            
              	S. a. aluco

              	N & C Europe from Scandinavia to the Mediterranean and Black Sea

              	Linnaeus, 1758
            


            
              	S. a. sylvatica

              	W Europe including Great Britain

              	Shaw, 1809
            


            
              	S. a. nivicola

              	Nepal to SE China, south to N Burma and Thailand

              	( Blyth, 1845)
            


            
              	S. a. biddulphi

              	NW India and Pakistan

              	Scully, 1881
            


            
              	S. a. willkonskii

              	Palestine to N Iran and the Caucasus

              	(Menzbier, 1896)
            


            
              	S. a. mauritanica

              	NW Africa from Morocco to Tunisia and Mauritania

              	( Witherby, 1905)
            


            
              	S. a. sanctinicolai

              	W Iran, NE Iraq

              	(Zarudny, 1905)
            


            
              	S. a. ma

              	NE China & Korea

              	H. L. Clark, 1907
            


            
              	S. a. harmsi

              	Turkmenistan

              	(Zarudny, 1911)
            


            
              	S. a. siberiae

              	C Russia from Urals to W Siberia

              	Dementiev, 1933
            


            
              	S. a. yamadae

              	Taiwan

              	Yamashina, 1936
            

          


          


          Distribution and habitat
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          The Tawny Owl has a distribution stretching discontinuously across temperate Eurasia from Great Britain and the Iberian Peninsula eastwards to Korea, and south to Iran and the Himalayas. The subspecies S. a. mauritanica extends the range into northwest Africa. This essentially non-migratory owl is absent from Ireland, and only a rare vagrant to the Balearic and Canary Islands.


          This species is found in deciduous and mixed forests, and sometimes mature conifer plantations, preferring locations with access to water. Cemeteries, gardens and parks have allowed it to spread into urban areas, including central London. The Tawny Owl is mainly a lowland bird in the colder parts of its range, but breeds to 550 m (1,800 ft) in Scotland, 1,600m (5,250ft) in the Alps, 2,350m (7,700ft) in Turkey, and up to 2,800m (9,180ft) in Burma.


          The Tawny Owl has a geographical range of at least 10millionkm (3.8millionmi) and a large population including an estimated 970,0002,000,000 individuals in Europe alone. Population trends have not been quantified, but there is evidence of an overall increase. This owl is not believed to meet the IUCN Red List criterion of declining more than 30% in ten years or three generations and is therefore evaluated as Least Concern. This species has expanded its range in Belgium, the Netherlands, Norway and Ukraine, and populations are stable or increasing in most European countries. Declines have occurred in Finland, Estonia, Italy and Albania.


          


          Behaviour


          


          Breeding
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          Tawny Owls pair off from the age of one year, and stay together in a usually monogamous relationship for life. An established pair's territory is defended year-round and maintained with little, if any, boundary change from year to year. The pair sit in cover on a branch close to a tree trunk during the day, and usually roost separately from July to October. Roosting owls may be discovered and "mobbed" by small birds during the day, but they normally ignore the disturbance.


          The Tawny Owl typically nests in a hole in a tree, but will also use old European Magpie nests, squirrel dreys or holes in buildings, and readily takes to nest boxes. It nests from February onwards in the south of its range, but rarely before mid-March in Scandinavia. The glossy white eggs are 48x39mm (1.89x1.54in) in size and weigh 39.0g (1.4oz) of which 7% is shell. The typical clutch of two or three eggs is incubated by the female alone for 30days to hatching, and the altricial, downy chicks fledge in a further 3539days. The young usually leave the nest up to ten days before fledging, and hide on nearby branches.


          This species is fearless in defence of its nest and young, and, like other Strix owls, strikes for the intruder's head with its sharp talons. Because its flight is silent, it may not be detected until it is too late to avoid the danger. Dogs, cats and humans may be assaulted, sometimes without provocation. Perhaps the best-known victim of the Tawny Owl's fierce attack was the renowned bird photographer Eric Hosking, who lost an eye when struck by a bird he was attempting to photograph near its nest. He later called his autobiography An Eye for a Bird.


          
            [image: The Red Fox kills many young owls.]
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          The parents care for young birds for two or three months after they fledge, but from August to November the juveniles disperse to find a territory of their own to occupy. If they fail to find a vacant territory, they usually starve. The juvenile survival rate is unknown, but the annual survival rate for adults is 76.8%. The typical lifespan is 5 years, but an age of over 18 years has been recorded for a wild Tawny Owl, and of over 27years for a captive bird.


          Predators of the Tawny Owl include large birds such as Ural and Eagle Owls, Northern Goshawks and Common Buzzards. Pine Martens may raid nests, especially where artificial nest boxes make the owls easy to find, and several instances have been recorded of Eurasian Jackdaws building nests on top of a brooding female Tawny Owl leading to the death of the adult and chicks. A Danish study showed that predation by mammals, especially Red Foxes, was a important cause of mortality in newly fledged young, with 36% dying between fledging and independence. The mortality risk increased with fledging date from 14% in April to more than 58% in June, and increasing predation of late broods may be an important selective agent for early breeding in the this species.


          


          Feeding
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          The Tawny Owl hunts almost entirely at night, watching from a perch before dropping or gliding silently down to its victim, but very occasionally it will hunt in daylight when it has young to feed. This species takes a wide range of prey, mainly woodland rodents, but also other mammals up to the size of a young rabbit, and birds, earthworms and beetles. In urban areas, birds make up a larger proportion of the diet, and species as unlikely as Mallard and Kittiwake have been killed and eaten.


          Prey is typically swallowed whole, with indigestible parts regurgitated as pellets. These are medium-sized and grey, consisting mainly of rodent fur and often with bones protruding, and are found in groups under trees used for roosting or nesting.


          Less powerful woodland owls such as the Little Owl and the Long-eared Owl cannot usually co-exist with the stronger Tawny, which may take them as food items, and are found in different habitats. Similarly, where the Tawny Owl has moved into built-up areas, it tends to displace Barn Owls from their tradition nests sites in buildings.


          


          In culture
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          The Tawny Owl, like its relatives, has often been seen as an omen of bad luck, and William Shakespeare used it as such in Julius Caesar (Act 1 Scene 3) "And yesterday the bird of night did sit/ Even at noon-day upon the market-place/ Hooting and shrieking." Even John Ruskin is quoted as saying "Whatever wise people may say of them, I at least have found the owl's cry always prophetic of mischief to me".


          Wordsworth described the technique for calling an owl in his poem About a boy.


          
            And there, with fingers interwoven, both hands

            Pressed closely palm to palm and to his mouth

            Uplifted, he, as through an instrument,

            Blew mimic hootings to the silent owls,

            That they might answer him.--And they would shout

            Across the watery vale, and shout again,

            Responsive to his call,--with quivering peals,

            And long halloos, and screams, and echoes loud

            Redoubled and redoubled; concourse wild

            Of jocund din!

          


          Owls were associated with Blodeuwedd, who betrayed Lleu Llaw Gyffes in the tale of Math son of Mathonwy from the ancient Welsh Mabinogion, and the call of an owl amongst the houses of a village was believed in Wales to signify that a girl had lost her virginity.


          
            Retrieved from " http://en.wikipedia.org/wiki/Tawny_Owl"
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        Tax


        
          

          A tax is a financial charge or other levy imposed on an individual or a legal entity by a state or a functional equivalent of a state (for example, secessionist movements or revolutionary movements). Taxes are also imposed by many subnational entities. Taxes consist of direct tax or indirect tax, and may be paid in money or as its labour equivalent (often but not always unpaid). A tax may be defined as a "pecuniary burden laid upon individuals or property to support the government [] a payment exacted by legislative authority." A tax "is not a voluntary payment or donation, but an enforced contribution, exacted pursuant to legislative authority" and is "any contribution imposed by government [] whether under the name of toll, tribute, tallage, gabel, impost, duty, custom, excise, subsidy, aid, supply, or other name."


          In modern taxation systems, taxes are levied in money, but in-kind and corve taxation are characteristic of traditional or pre-capitalist states and their functional equivalents. The method of taxation and the government expenditure of taxes raised is often highly debated in politics and economics. Tax collection is performed by a government agency such as Canada Revenue Agency, the Internal Revenue Service (IRS) in the United States, or Her Majesty's Revenue and Customs (HMRC) in the UK. When taxes are not fully paid, civil penalties (such as fines or forfeiture) or criminal penalties (such as incarceration) may be imposed on the non-paying entity or individual.


          Tax can result in anything from the mechanisms of slavery to the fruits of re-distributive social revolution, depending on the details of its implementation.


          


          Purposes and effects


          Funds provided by taxation have been used by states and their functional equivalents throughout history to carry out many functions. Some of these include expenditures on war, the enforcement of law and public order, protection of property, economic infrastructure ( roads, legal tender, enforcement of contracts, etc.), public works, social engineering, and the operation of government itself. Most modern governments also use taxes to fund welfare and public services. These services can include education systems, health care systems, pensions for the elderly, unemployment benefits, and public transportation. Energy, water and waste management systems are also common public utilities. Colonial and moderning states have also used cash taxes to draw or force reluctant subsistence producers into cash economies.


          Governments use different kinds of taxes and vary the tax rates. This is done to distribute the tax burden among individuals or classes of the population involved in taxable activities, such as business, or to redistribute resources between individuals or classes in the population. Historically, the nobility were supported by taxes on the poor; modern social security systems are intended to support the poor, the disabled, or the retired by taxes on those who are still working. In addition, taxes are applied to fund foreign and military aid, to influence the macroeconomic performance of the economy (the government's strategy for doing this is called its fiscal policy - see also tax exemption), or to modify patterns of consumption or employment within an economy, by making some classes of transaction more or less attractive.


          A country's tax system is often a reflection of its communal values or the values of those in power. To create a system of taxation, a nation must make choices regarding the distribution of the tax burden  who will pay taxes and how much they will pay  and how the taxes collected will be spent. In democratic nations where the public elects those in charge of establishing the tax system, these choices reflect the type of community which the public wishes to create. In countries where the public does not have a significant amount of influence over the system of taxation, that system may be more of a reflection on the values of those in power.


          The resource collected from the public through taxation is always greater than the amount which can be used by the government. The difference is called compliance cost, and includes for example the labour cost and other expenses incurred in complying with tax laws and rules. The collection of a tax in order to spend it on a specified purpose, for example collecting a tax on alcohol to pay directly for alcoholism rehabilitation centres, is called hypothecation. This practice is often disliked by finance ministers, since it reduces their freedom of action. Some economic theorists consider the concept to be intellectually dishonest since (in reality) money is fungible. Furthermore, it often happens that taxes or excises initially levied to fund some specific government programs are then later diverted to the government general fund. In some cases, such taxes are collected in fundamentally inefficient ways, for example highway tolls.


          Some economists, especially neo-classical economists, argue that all taxation creates market distortion and results in economic inefficiency. They have therefore sought to identify the kind of tax system that would minimize this distortion. Also, one of every government's most fundamental duties is to administer possession and use of land in the geographic area over which it is sovereign, and it is considered economically efficient for government to recover for public purposes the additional value it creates by providing this unique service.


          Since governments also resolve commercial disputes, especially in countries with common law, similar arguments are sometimes used to justify a sales tax or value added tax. Others (e.g. libertarians) argue that most or all forms of taxes are immoral due to their involuntary (and therefore eventually coercive/violent) nature. The most extreme anti-tax view is anarcho-capitalism, in which the provision of all social services should be a matter of voluntary private contracts.


          


          The Four "R"s


          Taxation has four main purposes or effects: Revenue, Redistribution, Repricing, and Representation.


          The main purpose is revenue: taxes raise money to spend on roads, schools and hospitals, and on more indirect government functions like good regulation or justice systems. This is the most widely known function.


          A second is redistribution. Normally, this means transferring wealth from the richer sections of society to poorer sections, and this function is widely accepted in most democracies, although the extent to which this should happen is always controversial.


          A third purpose of taxation is repricing. Taxes are levied to address externalities: tobacco is taxed, for example, to discourage smoking, and many people advocate policies such as implementing a carbon tax.


          A fourth, consequential effect of taxation in its historical setting has been representation. The American revolutionary slogan "no taxation without representation" implied this: rulers tax citizens, and citizens demand accountability from their rulers as the other part of this bargain. Several studies have shown that direct taxation (such as income taxes) generates the greatest degree of accountability and better governance, while indirect taxation tends to have smaller effects.


          


          Proportional, progressive, and regressive


          An important feature of tax systems is the percentage of the tax burden as it relates to income or consumption. The terms progressive, regressive, and proportional are used to describe the way the rate progresses from low to high, from high to low, or proportionally. The terms describe a distribution effect, which can be applied to any type of tax system (income or consumption) that meets the definition. A progressive tax is a tax imposed so that the effective tax rate increases as the amount to which the rate is applied increases. The opposite of a progressive tax is a regressive tax, where the effective tax rate decreases as the amount to which the rate is applied increases. In between is a proportional tax, where the effective tax rate is fixed as the amount to which the rate is applied increases. The terms can also be used to apply meaning to the taxation of select consumption, such as a tax on luxury goods and the exemption of basic necessities may be described as having progressive effects as it increases a tax burden on high end consumption and decreases a tax burden on low end consumption.


          


          Direct and indirect


          Taxes are sometimes referred to as direct tax or indirect tax. The meaning of these terms can vary in different contexts, which can sometimes lead to confusion. In economics, direct taxes refer to those taxes that are collected from the people or organizations on whom they are ostensibly imposed. For example, income taxes are collected from the person who earns the income. By contrast, indirect taxes are collected from someone other than the person ostensibly responsible for paying the taxes. In law, the terms may have different meanings. In U.S. constitutional law, for instance, direct taxes refer to poll taxes and property taxes, which are based on simple existence or ownership. Indirect taxes are imposed on rights, privileges, and activities. Thus, a tax on the sale of property would be considered an indirect tax, whereas the tax on simply owning the property itself would be a direct tax. The distinction can be subtle between direct and indirect taxation, but can be important under the law.


          


          Tax burden
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          Law establishes from whom a tax is collected. In many countries, taxes are imposed on business (such as corporate taxes or portions of payroll taxes). However, who ultimately pays the tax (the tax "burden") is determined by the marketplace as taxes become embedded into production costs. Depending on how quantities supplied and demanded vary with price (the "elasticities" of supply and demand), a tax can be absorbed by the seller (in the form of lower pre-tax prices), or by the buyer (in the form of higher post-tax prices). If the elasticity of supply is low, more of the tax will be paid by the supplier. If the elasticity of demand is low, more will be paid by the customer. And contrariwise for the cases where those elasticities are high. If the seller is a competitive firm, the tax burden flows back to the factors of production depending on the elasticities thereof; this includes workers (in the form of lower wages), capital investors (in the form of loss to shareholders), landowners (in the form of lower rents) and entrepreneurs (in the form of lower wages of superintendence).


          To illustrate this relationship, suppose the market price of a product is US$1.00, and that a $0.50 tax is imposed on the product that, by law, is to be collected from the seller. If the product is a luxury (in the economic sense of the term), a greater portion of the tax will be absorbed by the seller. For example, the seller might drop the price of the product to $0.70 so that, after adding in the tax, the buyer pays a total of $1.20, or $0.20 more than he did before the $0.50 tax was imposed. In this example, the buyer has paid $0.20 of the $0.50 tax (in the form of a post-tax price) and the seller has paid the remaining $0.30 (in the form of a lower pre-tax price).


          


          Morality


          According to many political views, activities funded by taxes can be beneficial to society and progressive taxation can be used in modern nation-states to the benefit of the majority of the population and social development. Most arguments about taxation revolve around the degree and method of taxation and associated government spending, not taxation itself.


          Some people, however, argue that compulsory taxation itself is inherently immoral, as it is the theft of property by the government since people are forced to pay. These include objectivists, anarcho-capitalists and classical liberals.


          


          Government theft


          Because payment of tax is usually compulsory and enforced by the police and justice system, some capitalist political philosophies view taxation by force as institutionalized violence equivalent to theft, accusing the government of levying taxes via coercive means. Individualist anarchists, objectivists, anarcho-capitalists, and some libertarians see taxation as government aggression (see Zero Aggression Principle). The libertarian writer Jason C. Reeher echoed the sentiments of Murray Rothbard on these grounds; in criticizing his local school district's relatively small property tax increase, Reeher said that "(t)he thief who steals the least is still a thief." Under this view, taxes are paid individually and therefore, to be considered voluntary, in any meaningful way, should be levied only with the consent of the individual. Some libertarians recommend a minimal level of taxation in order to maximize the protection of liberty, while others prefer market alternatives such as private defense agencies, arbitration agencies or voluntary contributions. Others claim that the examples where taxation and the state function of civil protection has collapsed and replaced by private defense agencies (such as in countries like Somalia), the results have been largely positive.


          


          Democratic defense


          One counter-argument is that in a democracy, because the government is the party performing the act of imposing taxes, society as a whole decides how the tax system should be organised. The American Revolution's " No taxation without representation" slogan implied this view. The same argument could be made from a monarchist perspective: since the King embodies the nation, the nation as a whole decides how the tax system should be organised. Similar arguments can be made to justify taxation under any form of government, including dictatorships and oligarchies.


          According to Ludwig von Mises, "society as a whole" should not make such decisions, due to methodological individualism. Under this view, the moral stature of an act, such as enslavement or theft is not contingent upon its legality or popularity, but rather its morality. Thomas Jefferson argued that, "A direct democracy is nothing more than mob rule, where fifty-one percent of the people may take away the rights of the other forty-nine."


          


          Land Tax defense


          Advocates of land value taxation argue that sovereign rights over the products of labour and capital do not apply to land. John Locke wrote in Essay on Civil Government (1690) that: "When the sacredness of property is talked of, it should be remembered that any such sacredness does not belong in the same degree to landed property." Henry George elaborated this to claim: "Here are two simple principles, both of which are self-evident: I.That all men have equal rights to the use and enjoyment of the elements provided by Nature. II.That each man has an exclusive right to the use and enjoyment of what is produced by his own labor" (Protection or Free Trade, 1886).


          


          Justification


          Defenders of taxation argue that taxation of business is justified on the grounds that the commercial activity necessarily involves use of publicly established and maintained economic infrastructure, and that businesses are in effect charged for this use. Compulsory taxation of individuals, such as income tax, is argued to be justified on similar grounds, including territorial sovereignty, and the social contract. A libertarian response is that government services used by people are either already paid for directly or are services that ought to be provided by a free market. Such taxes, they argue, are a way for the rulers to exploit the people.


          


          History


          


          Taxation levels
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          The first known system of taxation was in Ancient Egypt around 3000 BC - 2800 BC in the first dynasty of the Old Kingdom. Records from the time document that the pharaoh would conduct a biennial tour of the kingdom, collecting tax revenues from the people. Early taxation is also described in the Bible. In Genesis (chapter 47, verse 24 - the New International Version), it states "But when the crop comes in, give a fifth of it to Pharaoh. The other four-fifths you may keep as seed for the fields and as food for yourselves and your households and your children." Joseph was telling the people of Egypt how to divide their crop, providing a portion to the Pharaoh. A share (20%) of the crop was the tax.


          Quite a few records of government tax collection in Europe since at least the 17th century are still available today. But taxation levels are hard to compare to the size and flow of the economy since production numbers are not as readily available. Government expenditures and revenue in France during the 17th century went from about 24.30 million livres in 1600-10 to about 126.86 million livres in 1650-59 to about 117.99 million livres in 1700-10 when government debt had reached 1.6 billion livres. In 1780-89 it reached 421.50 million livres. Taxation as a percentage of production of final goods may have reached 15% - 20% during the 17th century in places like France, the Netherlands, and Scandinavia. During the war-filled years of the eighteenth and early nineteenth century, tax rates in Europe increased dramatically as war became more expensive and governments became more centralized and adept at gathering taxes. This increase was greatest in England, Peter Mathias and Patrick O'Brien found that the tax burden increased by 85% over this period. Another study confirmed this number, finding that per capita tax revenues had grown almost sixfold over the eighteenth century, but that steady economic growth had made the real burden on each individual only double over this period before the industrial revolution. Average tax rates were higher in Britain than France the years before the French Revolution, twice in per capita income comparison, but they were mostly placed on international trade. In France, taxes were lower but the burden was mainly on landowners, individuals, and internal trade and thus created far more resentment.


          Taxation as a percentage of GDP in 2003 was 56.1% in Denmark, 54.5% in France, 49.0% in the Euro area, 42.6% in the United Kingdom, 35.7% in the United States, 35.2% in The Republic of Ireland, and among all OECD members an average of 40.7%.


          


          Forms of taxation


          In monetary economies prior to fiat banking, a critical form of taxation was seigniorage, the tax on the creation of money.


          Other obsolete forms of taxation include:


          
            	Scutage - paid in lieu of military service; strictly speaking a commutation of a non-tax obligation rather than a tax as such, but functioning as a tax in practice


            	Tallage - a tax on feudal dependents


            	Tithe - a tax-like payment (one tenth of one's earnings or agricultural produce), paid to the Church (and thus too specific to be a tax in strict technical terms). This should not be confused with the modern practice of the same name which is normally voluntary, although churches have sought it forcefully at times.


            	Aids - During feudal times a feudal aid was a type of tax or due paid by a vassal to his lord.


            	Danegeld - medieval land tax originally raised to pay off raiding Danes and later used to fund military expenditures.


            	Carucage - tax which replaced the danegeld in England.


            	Tax Farming - the principle of assigning the responsibility for tax revenue collection to private citizens or groups.

          


          Some principalities taxed windows, doors, or cabinets to reduce consumption of imported glass and hardware. Armoires, hutches, and wardrobes were employed to evade taxes on doors and cabinets. In extraordinary circumstances, taxes are also used to enforce public policy like congestion charge (to cut road traffic and encourage public transport) in London. In Tsarist Russia, taxes were clamped on beards. Today, one of the most complicated taxation-systems worldwide is in Germany. Three quarters of the world's taxation-literature refers to the German system. There are 118 laws, 185 forms, and 96,000 regulations, spending 3.7 billion to collect the income tax. Today, governments of advanced economies of EU, North America, and others rely more on direct taxes, while those of developing economies of India, Africa, and others rely more on indirect taxes.


          


          Tax rates


          Taxes are most often levied as a percentage, called the tax rate. An important distinction when talking about tax rates is to distinguish between the marginal rate and the effective (average) rate. The effective rate is the total tax paid divided by the total amount the tax is paid on, while the marginal rate is the rate paid on the next dollar of income earned. For example, if income is taxed on a formula of 5% from $0 up to $50,000, 10% from $50,000 to $100,000, and 15% over $100,000, a taxpayer with income of $175,000 would pay a total of $18,750 in taxes.


          
            	
              Tax calculation

              
                	((0.05*50,000)+ (0.10*50,000)+ (0.15*75,000)) = 18,750

              

            

          


          
            	
              The "effective rate" would be 10.7%:

              
                	(18,750/175,000) = 0.107

              

            

          


          
            	The "marginal rate" would be 15%.

          


          


          Economics of taxation


          In economic terms, taxation transfers wealth from households or businesses to the government of a nation. The side-effects of taxation and theories about how best to tax are an important subject in microeconomics. Taxation is almost never a simple transfer of wealth. Economic theories of taxation approach the question of how to minimise the loss of economic welfare through taxation and also discuss how a nation can perform redistribution of wealth in the most efficient manner.


          


          Deadweight costs of taxation


          For goods supplied in a perfectly competitive market, tax reduces economic efficiency, by introducing a deadweight loss. In a perfect market, the price of a particular economic good adjusts to make sure that all trades which benefit both the buyer and the seller of a good occur. After introducing a tax, the price received by the seller is less than the cost to the buyer. This means that fewer trades occur and that the individuals or businesses involved gain less from participating in the market. This destroys value, and is known as the 'deadweight cost of taxation'.


          The deadweight cost is dependent on the elasticity of supply and demand for a good.


          Most taxes  including income tax and sales tax  can have significant deadweight costs. The only way to avoid deadweight costs in an economy which is generally competitive is to find taxes which do not change economic incentives, such as the Land value tax, where the tax is on a good in completely inelastic supply, or a lump sum tax. To do so is very difficult: the closest approximations are a poll tax paid by all adults regardless of their choices, or a windfall tax which is entirely unanticipated and so cannot affect decisions.


          


          Double dividend taxes


          In some cases where the economy is not perfectly competitive, the existence of a tax can increase economic efficiency. If there is a negative externality associated with a good, meaning that it has negative effects not felt by the consumer, then the free market will trade too much of that good. By putting a tax on the good, the government can increase overall welfare as well as raising revenue in taxation. This is known as a 'double dividend'.


          There are a wide range of goods where there is, or is claimed to be, a negative externality. Polluting fuels (like petrol), goods which incur public healthcare costs (such as alcohol or tobacco), and charges for existing 'free' public goods (like congestion charging) all offer the possibility of a double dividend. This type of tax is a Pigovian tax, sometimes colloquially known as a ' sin tax'. It is worthwhile noting that taxation is not necessarily the only, or the best, method of dealing with negative externalities.


          


          Optimal taxation theory


          Most governments need revenue which exceeds that which can be provided by non-distortionary taxes or through taxes which give a double dividend. Optimal taxation theory is the branch of economics that considers how taxes can be structured to give the least deadweight costs, or to give the best outcomes in terms of social welfare.


          Ramsey optimal taxation deals with minimising deadweight costs. Because deadweight costs are related to the elasticity of supply and demand for a good, it follows that putting the highest tax rates on the goods for which there is most inelastic supply and demand will result in the least overall deadweight costs.


          Some economists have sought to integrate optimal tax theory with the social welfare function, which is the economic expression of the idea that equality is valuable to a greater or lesser extent. If individuals experience diminishing returns from income, then the optimum distribution of income for society involves a progressive income tax. Mirrlees optimal income tax is a detailed theoretical model of the optimum progressive income tax along these lines.


          Over the last years the validity of the theory of optimal taxation was discussed by many political economists. Canegrati (2007) demonstrated that if we move from the assumption that governments do not maximise the welfare of society but the probability of winning elections, in equilibrium tax rates are lower for the most powerful groups of society (and not for the poorest as in the optimal theory of direct taxation developed by Atkinson and Stiglitz).


          


          Transparency and simplicity


          Another concern is that the complicated tax codes of developed economies offer perverse economic incentives. The more details of tax policy there are, the more opportunities for legal tax avoidance and illegal tax evasion; these not only result in lost revenue, but involve additional deadweight costs: for instance, payments made for tax advice are essentially deadweight costs because they add no wealth to the economy. Perverse incentives also occur because of non-taxable 'hidden' transactions; for instance, a sale from one company to another might be liable for sales tax, but if the same goods were shipped from one branch of a corporation to another, no tax would be payable.


          To address these issues, economists often suggest simple and transparent tax structures which avoid providing loopholes. Sales tax, for instance, can be replaced with a value added tax which disregards intermediate transactions.


          


          Economics of tax incidence


          Economic theory suggests that the economic effect of tax does not necessarily fall at the point where it is legally levied. For instance, a tax on employment paid by employers will impact on the employee, at least in the long run. The greatest share of the tax burden tends to fall on the most inelastic factor involved - the part of the transaction which is affected least by a change in price. So, for instance, a tax on wages in a town will (at least in the long run) affect property-owners in that area.


          


          Costs of compliance


          Although governments must spend money on tax collection activities, some of the costs, particularly for keeping records and filling out forms, are borne by businesses and by private individuals. These are collectively called costs of compliance. More complex tax systems tend to have higher costs of compliance. This fact can be used as the basis for practical or moral arguments in favour of tax simplification (see, for example, FairTax), or tax elimination (in addition to moral arguments described above).


          


          Kinds of taxes


          The Organisation for Economic Co-operation and Development (OECD) publishes perhaps the most comprehensive analysis of worldwide tax systems. In order to do this it has created a comprehensive categorisation of all taxes in all regimes which it covers:


          


          Ad valorem


          An ad valorem tax is one where the tax base is the value of a good, service, or property. Sales taxes, tariffs, property taxes, inheritance taxes, and value added taxes are different types of ad valorem tax. An ad valorem tax is typically imposed at the time of a transaction (sales tax or value added tax (VAT)) but it may be imposed on an annual basis (property tax) or in connection with another significant event (inheritance tax or tariffs). An alternative to ad valorem taxation is an excise tax, where the tax base is the quantity of something, regardless of its price. For example, in the United Kingdom, a tax is collected on the sale of alcoholic drinks that is calculated by volume and beverage type, rather than the price of the drink.


          


          Environment Affecting Tax


          This includes natural resources consumption tax, GreenHouse gas tax ( Carbon tax, "sulfuric tax", etc), and others. see Ecotax, Gas-guzzler, and Polluter pays principle for more information.


          


          Capital gains tax


          A capital gains tax is the tax levied on the profit released upon the sale of a capital asset. In many cases, the amount of a capital gain is treated as income and subject to the marginal rate of income tax. However, in an inflationary environment, capital gains may be to some extent illusory: if prices in general have doubled in five years, then selling an asset for twice the price it was purchased for five years earlier represents no gain at all. Partly to compensate for such changes in the value of money over time, some jurisdictions, such as the United States, give a favorable capital gains tax rate based on the length of holding. European jurisdictions have a similar rate reduction to nil on certain property transactions that qualify for the participation exemption. In Canada, 50% of the gain is taxable income. In India, Short Term Capital Gains Tax (arising before 1 year) is 10% flat rate of the gains and Long Term Capital Gains Tax is nil for stocks & mutual fund units held 1 year or more and 20% for any other assets held 3 years or more. If such a tax is levied on inherited property, it can act as a de facto probate or inheritance tax.


          


          Consumption tax


          A consumption tax is a tax on non-investment spending, and can be implemented by means of a sales tax or by modifying an income tax to allow for unlimited deductions for investment or savings.


          


          Corporation tax


          Corporate tax refers to a direct tax levied by various jurisdictions on the profits made by companies or associations and often includes capital gains of a company. Earnings are generally considered gross revenue less expenses. Corporate expenses that relate to capital expenditures are usually deducted in full (for example, trucks are fully deductible in the Canadian tax system, while a corporate sports car is only partly deductible). They are often deducted over the useful life of the asset purchase. Notably, accounting rules about deductible expenses and tax rules about deductible expense will differ at times, giving rise to book-tax differences. If the book-tax difference is carried over more than a year, it is referred to as a temporary difference, which then creates deferred tax assets and liabilities for the corporation, which are carried on the balance sheet.


          


          Excises


          Unlike an ad valorem, an excise is not a function of the value of the product being taxed. Excise taxes are based on the quantity, not the value, of product purchased. For example, in the United States, the Federal government imposes an excise tax of 18.4 cents per US gallon (4.86/L) of gasoline, while state governments levy an additional 8 to 28 cents per US gallon. Excises on particular commodities are frequently hypothecated. For example, a fuel excise ( use tax) is often used to pay for public transportation, especially roads and bridges and for the protection of the environment. A special form of hypothecation arises where an excise is used to compensate a party to a transaction for alleged uncontrollable abuse; for example, a blank media tax is a tax on recordable media such as CD-Rs, whose proceeds are typically allocated to copyright holders. Critics charge that such taxes blindly tax those who make legitimate and illegitimate usages of the products; for instance, a person or corporation using CD-R's for data archival should not have to subsidize the producers of popular music.


          Excises (or exemptions from them) are also used to modify consumption patterns ( social engineering). For example, a high excise is used to discourage alcohol consumption, relative to other goods. This may be combined with hypothecation if the proceeds are then used to pay for the costs of treating illness caused by alcohol abuse. Similar taxes may exist on tobacco, pornography, etc., and they may be collectively referred to as " sin taxes". A carbon tax is a tax on the consumption of carbon-based non-renewable fuels, such as petrol, diesel-fuel, jet fuels, and natural gas. The object is to reduce the release of carbon into the atmosphere. In the United Kingdom, vehicle excise duty is an annual tax on vehicle ownership.


          


          Income tax


          
            [image: Income Tax rates by Country based on OECD 2005 data.]

            
              Income Tax rates by Country based on OECD 2005 data.
            

          


          An income tax is a tax levied on the financial income of persons, corporations, or other legal entities. Various income tax systems exist, with varying degrees of tax incidence. Income taxation can be progressive, proportional, or regressive. When the tax is levied on the income of companies, it is often called a corporate tax, corporate income tax, or corporation tax. Individual income taxes often tax the total income of the individual (with some deductions permitted), while corporate income taxes often tax net income (the difference between gross receipts, expenses, and additional write-offs).


          The "tax net" refers to the types of payment that are taxed, which included personal earnings ( wages), capital gains, and business income. The rates for different types of income may vary and some may not be taxed at all. Capital gains may be taxed when realized (e.g. when shares are sold) or when incurred (e.g. when shares appreciate in value). Business income may only be taxed if it is significant or based on the manner in which it is paid. Some types of income, such as interest on bank savings, may be considered as personal earnings (similar to wages) or as a realized property gain (similar to selling shares). In some tax systems, personal earnings may be strictly defined where labor, skill, or investment is required (e.g. wages); in others, they may be defined broadly to include windfalls (e.g. gambling wins).


          Personal income tax is often collected on a pay-as-you-earn basis, with small corrections made soon after the end of the tax year. These corrections take one of two forms: payments to the government, for taxpayers who have not paid enough during the tax year; and tax refunds from the government for those who have overpaid. Income tax systems will often have deductions available that lessen the total tax liability by reducing total taxable income. They may allow losses from one type of income to be counted against another. For example, a loss on the stock market may be deducted against taxes paid on wages. Other tax systems may isolate the loss, such that business losses can only be deducted against business tax by carrying forward the loss to later tax years.


          


          Inheritance tax


          Inheritance tax, estate tax, and death tax or duty are the names given to various taxes which arise on the death of an individual. In United States tax law, there is a distinction between an estate tax and an inheritance tax: the former taxes the personal representatives of the deceased, while the latter taxes the beneficiaries of the estate. However, this distinction does not apply in other jurisdictions; for example, if using this terminology UK inheritance tax would be an estate tax.


          


          Poll tax


          A poll tax, also called a per capita tax, or capitation tax, is a tax that levies a set amount per individual. One of the earliest taxes mentioned in the Bible of a half-shekel per annum from each adult Jew (Ex. 30:11-16) was a form of poll tax. Poll taxes are administratively cheap because they are easy to compute and collect and difficult to cheat. Economists have considered poll taxes economically efficient because people are presumed to be in fixed supply. However, poll taxes are very unpopular because poorer people pay a higher proportion of their income than richer people. In addition, the supply of people is in fact not fixed over time: on average, couples will choose to have fewer children if a poll tax is imposed. The introduction of a poll tax in medieval England was the primary cause of the 1381 Peasants' Revolt, and in England and Wales in 1990 the change from a progressive local taxation based on property values to a single-rate form of taxation regardless of ability to pay (the Community Charge, but more popularly referred to as the Poll Tax).


          


          Property tax


          A property tax is a tax imposed on property by reason of its ownership. A property tax is usually levied on the value of property owned. There are three species of property: land, improvements to land (immovable man-made things, e.g. buildings) and personal property (movable things). Real estate or realty is the combination of land and improvements to land.


          Property taxes may be charged on a recurrent basis (e.g., yearly). A common type of property tax is an annual charge on the ownership of real estate, where the tax base is the estimated value of the property. For a period of over 150 years from 1695 a window tax was levied in England, with the result that one can still see listed buildings with windows bricked up in order to save their owners money. A similar tax on hearths existed in France and elsewhere, with similar results. The two most common type of event driven property taxes are stamp duty, charged upon change of ownership, and inheritance tax, which is imposed in many countries on the estates of the deceased.


          In contrast with a tax on real estate (land and buildings), a land value tax is levied only on the unimproved value of the land ("land" in this instance may mean either the economic term, i.e., all natural resources, or the natural resources associated with specific areas of the earth's surface: "lots" or "land parcels").


          When real estate is held by a higher government unit or some other entity not subject to taxation by the local government, the taxing authority may receive a payment in lieu of taxes to compensate it for some or all of the foregone tax revenue.


          In many jurisdictions (including many American states), there is a general tax levied periodically on residents who own personal property (personalty) within the jurisdiction. Vehicle and boat registration fees are subsets of this kind of tax. The tax is often designed with blanket coverage and large exceptions for things like food and clothing. Household goods are often exempt when kept or used within the household. Any otherwise non-exempt object can lose its exemption if regularly kept outside the household. Thus, tax collectors often monitor newspaper articles for stories about wealthy people who have lent art to museums for public display, because the artworks have then become subject to personal property tax. If an artwork had to be sent to another state for some touch-ups, it may have become subject to personal property tax in that state as well.


          


          Retirement tax


          Some countries with social security systems, which provide income to retired workers, fund those systems with specific dedicated taxes. These often differ from comprehensive income taxes in that they are levied only on specific sources of income, generally wages and salary (in which case they are called payroll taxes). A further difference is that the total amount of the taxes paid by or on behalf of a worker is typically considered in the calculation of the retirement benefits to which that worker is entitled. Examples of retirement taxes include the FICA tax, a payroll tax that is collected from employers and employees in the United States to fund the country's Social Security system; and the National Insurance Contributions (NICs) collected from employers and employees in the United Kingdom to fund the country's national insurance system.


          These taxes are sometimes regressive in their immediate effect. For example, in the United States, each worker, whatever his or her income, pays at the same rate up to a specified cap, but income over the cap is not taxed. A further regressive feature is that such taxes often exclude investment earnings and other forms of income that are more likely to be received by the wealthy. The regressive effect is somewhat offset, however, by the eventual benefit payments, which typically replace a higher percentage of a lower-paid worker's pre-retirement income.


          


          Sales tax


          Sales taxes are a form of excise levied when a commodity is sold to its final consumer. Retail organizations contend that such taxes discourage retail sales. The question of whether they are generally progressive or regressive is a subject of much current debate. People with higher incomes spend a lower proportion of them, so a flat-rate sales tax will tend to be regressive. It is therefore common to exempt food, utilities and other necessities from sales taxes, since poor people spend a higher proportion of their incomes on these commodities, so such exemptions would make the tax more progressive. This is the classic "You pay for what you spend" tax, as only those who spend money on non-exempt (i.e. luxury) items pay the tax.


          A small number of US states rely entirely on sales taxes for state revenue, as those states do not levy a state income tax. Such states tend to have a moderate to large amount of tourism or inter-state travel that occurs within their borders, allowing the state to benefit from taxes from people the state would otherwise not tax. In this way, the state is able to reduce the tax burden on its citizens. The US states that do not levy a state income tax are Alaska, Tennessee, Florida, Nevada, South Dakota, Texas, Washington state, and Wyoming. Additionally, New Hampshire and Tennessee levy state income taxes only on dividends and interest income. Of the above states, only Alaska and New Hampshire do not levy a state sales tax. Additional information can be obtained at the Federation of Tax Administrators website.


          In the United States, there is a growing movement for the replacement of all federal payroll and income taxes (both corporate and personal) with a national retail sales tax and monthly tax rebate to households of citizens and legal resident aliens. The tax proposal is named FairTax. In Canada, the federal sales tax is called the Goods and Services tax (GST) and now stands at 5%. The provinces of British Columbia, Saskatchewan, Manitoba, Ontario and Prince Edward Island also have a provincial sales tax [PST]. The provinces of Nova Scotia, New Brunswick, and Newfoundland & Labrador have harmonized their provincial sales taxes with the GST - Harmonized Sales Tax [HST]. The province of Quebec collects the Quebec Sales Tax [QST] which is based on the GST with certain differences. Most businesses can claim back the GST, HST and QST they pay, and so effectively it is the final consumer who pays the tax.


          


          Tariffs


          An import or export tariff (also called customs duty or impost) is a charge for the movement of goods through a political border. Tariffs discourage trade, and they may be used by governments to protect domestic industries. A proportion of tariff revenues is often hypothecated to pay government to maintain a navy or border police. The classic ways of cheating a tariff are smuggling or declaring a false value of goods. Tax, tariff and trade rules in modern times are usually set together because of their common impact on industrial policy, investment policy, and agricultural policy. A trade bloc is a group of allied countries agreeing to minimize or eliminate tariffs against trade with each other, and possibly to impose protective tariffs on imports from outside the bloc. A customs union has a common external tariff, and, according to an agreed formula, the participating countries share the revenues from tariffs on goods entering the customs union.


          


          Toll


          A toll is a tax or fee charged to travel via a road, bridge, tunnel or other route. Historically tolls have been used to pay for state bridge, road and tunnel projects. They have also been used in privately constructed transport links. The toll is likely to be a fixed charge, possibly graduated for vehicle type, or for distance on long routes.


          Shunpiking is the practice of finding another route to avoid payment of tolls. In some situations where tolls were increased or felt to be unreasonably high, informal shunpiking by individuals escalated into a form of boycott by regular users, with the goal of applying the financial stress of lost toll revenue to the authority determining the levy.


          


          Transfer tax


          Historically, in many countries, a contract needed to have a stamp affixed to make it valid. The charge for the stamp was either a fixed amount or a percentage of the value of the transaction. In most countries the stamp has been abolished but stamp duty remains. Stamp duty is levied in the UK on the purchase of shares and securities, the issue of bearer instruments, and certain partnership transactions. Its modern derivatives, stamp duty reserve tax and stamp duty land tax, are respectively charged on transactions involving securities and land. Stamp duty has the effect of discouraging speculative purchases of assets by decreasing liquidity. In the US transfer tax is often charged by the state or local government and (in the case of real property transfers) can be tied to the recording of the deed or other transfer documents. Taxes on currency transactions are known as Tobin taxes.


          


          Value Added Tax / Goods and Services Tax


          A value added tax (VAT), also known as 'Goods and Services Tax' (G.S.T), or 'Impuesto Indirecto sobre la Prestacion de Servicios' (I.S.I.), Single Business Tax, or Turnover Tax in some countries, applies the equivalent of a sales tax to every operation that creates value. To give an example, sheet steel is imported by a machine manufacturer. That manufacturer will pay the VAT on the purchase price, remitting that amount to the government. The manufacturer will then transform the steel into a machine, selling the machine for a higher price to a wholesale distributor. The manufacturer will collect the VAT on the higher price, but will remit to the government only the excess related to the "value added" (the price over the cost of the sheet steel). The wholesale distributor will then continue the process, charging the retail distributor the VAT on the entire price to the retailer, but remitting only the amount related to the distribution mark-up to the government. The last VAT amount is paid by the eventual retail customer who cannot recover any of the previously paid VAT. For a VAT and sales tax of identical rates, the total tax paid is the same, but it is paid at differing points in the process.


          VAT is usually administrated by requiring the company to complete a VAT return, giving details of VAT it has been charged (referred to as input tax) and VAT it has charged to others (referred to as output tax). The difference between output tax and input tax is payable to the Local Tax Authority. If input tax is greater than output tax the company can claim back money from the Local Tax Authority. VAT was historically used to counter evasion in a sales tax or excise. By collecting the tax at each production level, the theory is that the entire economy helps in the enforcement. However, forged invoices and similar evasion methods have demonstrated that there are always those who will attempt to evade taxation.


          Economic theorists have argued that the collection process of VAT minimises the market distortion resulting from the tax, compared to a sales tax. However, VAT is held by some to discourage production.


          


          Wealth (net worth) tax


          Some countries' governments will require declaration of the tax payers' balance sheet (assets and liabilities), and from that exact a tax on net worth (assets minus liabilities), as a percentage of the net worth, or a percentage of the net worth exceeding a certain level. The tax is in place for both " natural" and in some cases legal "persons".


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Tax"
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            [image: As the degree of the Taylor polynomial rises, it approaches the correct function. This image shows sinx and Taylor approximations, polynomials of degree 1, 3, 5, 7, 9, 11 and 13.]

            
              As the degree of the Taylor polynomial rises, it approaches the correct function. This image shows sinx and Taylor approximations, polynomials of degree 1, 3, 5, 7, 9, 11 and 13.
            

          


          
            [image: The exponential function (in blue), and the sum of the first n+1 terms of its Taylor series at 0 (in red).]

            
              The exponential function (in blue), and the sum of the first n+1 terms of its Taylor series at 0 (in red).
            

          


          In mathematics, the Taylor series is a representation of a function as an infinite sum of terms calculated from the values of its derivatives at a single point. It may be regarded as the limit of the Taylor polynomials. Taylor series are named in honour of English mathematician Brook Taylor. If the series uses the derivatives at zero, the series is also called a Maclaurin series, named after Scottish mathematician Colin Maclaurin.


          


          Definition


          The Taylor series of a real or complex function f(x) that is infinitely differentiable in a neighbourhood of a real or complex number a, is the power series


          
            	[image: f(a)+\frac{f'(a)}{1!}(x-a)+\frac{f''(a)}{2!}(x-a)^2+\frac{f^{(3)}(a)}{3!}(x-a)^3+\cdots\,,]

          


          which in a more compact form can be written as


          
            	[image: \sum_{n=0}^{\infin} \frac{f^{(n)}(a)}{n!} (x-a)^{n}\,,]

          


          where n! is the factorial of n and f(n)(a) denotes the nth derivative of f at the point a; the zeroth derivative of f is defined to be f itself and (xa)0 and 0! are both defined to be 1.


          Often f(x) is equal to its Taylor series evaluated at x for all x sufficiently close to a. This is the main reason why Taylor series are important.


          In the particular case where a = 0, the series is also called a Maclaurin series.


          


          Examples


          The Maclaurin series for any polynomial is the polynomial itself.


          The Maclaurin series for (1  x)  1 is the geometric series


          
            	[image: 1+x+x^2+x^3+\cdots\!]

          


          so the Taylor series for x  1 at a = 1 is


          
            	[image: 1-(x-1)+(x-1)^2-(x-1)^3+\cdots\!].

          


          By integrating the above Maclaurin series we find the Maclaurin series for [image: -\ln(1 - x)\!], where [image: \ln\!] denotes the natural logarithm:


          
            	[image: x+\frac{x^2}2+\frac{x^3}3+\frac{x^4}4+\cdots\!]

          


          and the corresponding Taylor series for [image: \ln(x)\!] at [image: a=1\!] is


          
            	[image: (x-1)-\frac{(x-1)^2}2+\frac{(x-1)^3}3-\frac{(x-1)^4}4+\cdots\!].

          


          The Maclaurin series for the exponential function ex at a = 0 is


          
            	[image: 1 + \frac{x^1}{1!} + \frac{x^2}{2!} + \frac{x^3}{3!} + \frac{x^4}{4!} + \frac{x^5}{5!}+ \cdots \qquad = \qquad 1 + x + \frac{x^2}{2} + \frac{x^3}{6} + \frac{x^4}{24} + \frac{x^5}{120} + \cdots\!].

          


          The above expansion holds because the derivative of ex is also ex and e0 equals 1. This leaves the terms (x  0)n in the numerator and n! in the denominator for each term in the infinite sum.


          


          Convergence


          
            [image: The sine function (blue) is closely approximated by its Taylor polynomial of degree 7 (pink) for a full period centered at the origin.]

            
              The sine function (blue) is closely approximated by its Taylor polynomial of degree 7 (pink) for a full period centered at the origin.
            

          


          
            [image: The Taylor polynomials for log(1+x) only provide accurate approximations in the range -1 < x ≤ 1. Note that, for x > 1, the Taylor polynomials of higher degree are worse approximations.]

            
              The Taylor polynomials for log(1+x) only provide accurate approximations in the range -1 < x  1. Note that, for x > 1, the Taylor polynomials of higher degree are worse approximations.
            

          


          The Taylor series need not in general be a convergent series, but often it is. The limit of a convergent Taylor series need not in general be equal to the function value f(x), but often it is. If f(x) is equal to its Taylor series in a neighbourhood of a, it is said to be analytic in this neighbourhood. If f(x) is equal to its Taylor series everywhere it is called entire. The exponential function ex and the trigonometric functions sine and cosine are examples of entire functions. Examples of functions that are not entire include the logarithm, the trigonometric function tangent, and its inverse arctan. For these functions the Taylor series do not converge if x is far from a.


          A Taylor series can be used to calculate the value of an entire function in every point, if the value of the function, and of all of its derivatives, are known at a single point. Uses of the Taylor series for entire functions include:


          
            	The partial sums (the Taylor polynomials) of the series can be used as approximations of the entire function. These approximations are good if sufficiently many terms are included.


            	The series representation simplifies many mathematical proofs.

          


          Pictured on the right is an accurate approximation of sin(x) around the point a = 0. The pink curve is a polynomial of degree seven:


          
            	[image: \sin\left( x \right) \approx x - \frac{x^3}{3!} + \frac{x^5}{5!} - \frac{x^7}{7!}\!].

          


          The error in this approximation is no more than [image: \tfrac{|x|^9}{9!}\!]. In particular, for [image: |x|<1\!], the error is less than 0.000003.


          In contrast, also shown is a picture of the function log(1+x) and some of its Taylor polynomials around a = 0. These approximations converge to the function only in the region -1 < x  1; outside of this region the higher-degree Taylor polynomials are worse approximations for the function. This is an example of Runge's phenomenon.


          Taylor's theorem gives a variety of general bounds on the size of the error in Rn(x) incurred in approximating a function by its nth order Taylor polynomial.


          


          History


          The Pythagorean philosopher Zeno considered the problem of summing an infinite series to achieve a finite result, but rejected it as an impossibility: the result was Zeno's paradox. Later, Aristotle proposed a philosophical resolution of the paradox, but the mathematical content was apparently unresolved until taken up by Democritus and then Archimedes. It was through Archimedes's method of exhaustion that an infinite number of progressive subdivisions could be performed to achieve a finite trigonometric result. Liu Hui independently employed a similar method several centuries later.


          In the 14th century, the earliest examples of the use of Taylor series and closely-related methods were given by Madhava of Sangamagrama. Though no record of his work survives, writings of later Indian mathematicians suggest that he found a number of special cases of the Taylor series, including those for the trigonometric functions of sine, cosine, tangent, and arctangent. The Kerala school of astronomy and mathematics further expanded his works with various series expansions and rational approximations until the 16th century.


          In the 17th century, James Gregory also worked in this area and published several Maclaurin series. It was not until 1715 however that a general method for constructing these series for all functions for which they exist was finally provided by Brook Taylor, after whom the series are now named.


          The Maclaurin series was named after Colin Maclaurin, a professor in Edinburgh, who published the special case of the Taylor result in the 18th century.


          


          Properties


          
            [image: The function e−1/x² is not analytic at x = 0: the Taylor series is identically 0, although the function is not.]

            
              The function e1/x is not analytic at x = 0: the Taylor series is identically 0, although the function is not.
            

          


          If this series converges for every x in the interval (a  r, a + r) and the sum is equal to f(x), then the function f(x) is said to be analytic in the interval (a  r, a + r). If this is true for any r then the function is said to be an entire function. To check whether the series converges towards f(x), one normally uses estimates for the remainder term of Taylor's theorem. A function is analytic if and only if it can be represented as a power series; the coefficients in that power series are then necessarily the ones given in the above Taylor series formula.


          The importance of such a power series representation is at least fourfold. First, differentiation and integration of power series can be performed term by term and is hence particularly easy. Second, an analytic function can be uniquely extended to a holomorphic function defined on an open disk in the complex plane, which makes the whole machinery of complex analysis available. Third, the (truncated) series can be used to compute function values approximately (often by recasting the polynomial into the Chebyshev form and evaluating it with the Clenshaw algorithm).


          Fourth, algebraic operations can often be done much more readily on the power series representation; for instance the simplest proof of Euler's formula uses the Taylor series expansions for sine, cosine, and exponential functions. This result is of fundamental importance in such fields as harmonic analysis.


          Note that there are examples of infinitely differentiable functions f(x) whose Taylor series converge, but are not equal to f(x). For instance, the function defined pointwise by f(x) = e1/x if x  0 and f(0) = 0 is an example of a non-analytic smooth function. All its derivatives at x = 0 are zero, so the Taylor series of f(x) at 0 is zero everywhere, even though the function is nonzero for every x  0. This particular pathology does not afflict Taylor series in complex analysis. There, the area of convergence of a Taylor series is always a disk in the complex plane (possibly with radius 0), and where the Taylor series converges, it converges to the function value. Notice that e1/z does not approach 0 as z approaches 0 along the imaginary axis, hence this function is not continuous as a function on the complex plane.


          Since every sequence of real or complex numbers can appear as coefficients in the Taylor series of an infinitely differentiable function defined on the real line, the radius of convergence of a Taylor series can be zero. There are even infinitely differentiable functions defined on the real line whose Taylor series have a radius of convergence 0 everywhere.


          Some functions cannot be written as Taylor series because they have a singularity; in these cases, one can often still achieve a series expansion if one allows also negative powers of the variable x; see Laurent series. For example, [image: f(x) = e^{-1/x^2}\!] can be written as a Laurent series.


          The Parker-Sochacki method is a recent advance in finding Taylor series which are solutions to differential equations. This algorithm is an extension of the Picard iteration.


          


          List of Taylor series of some common functions


          
            [image: The cosine function.]

            
              The cosine function.
            

          


          
            [image: An 8th degree approximation of the cosine function in the complex plane.]

            
              An 8th degree approximation of the cosine function in the complex plane.
            

          


          
            [image: The two above curves put together.]

            
              The two above curves put together.
            

          


          Several important Maclaurin series expansions follow. All these expansions are valid for complex arguments [image: x\!].


          Exponential function:


          
            	[image: \mathrm{e}^{x} = \sum^{\infin}_{n=0} \frac{x^n}{n!} = 1 + x + \frac{x^2}{2!} + \frac{x^3}{3!} + \cdots\quad\mbox{ for all } x\!]

          


          Natural logarithm:


          
            	[image: \ln(1-x) = -\sum^{\infin}_{n=1} \frac{x^n}n\quad\mbox{ for } |x| < 1\!]

          


          Finite geometric series:


          
            	[image: \frac{1-x^{m + 1}}{1-x} = \sum^{m}_{n=0} x^n\quad\mbox{ for } x \not= 1\mbox{ and } m\in\mathbb{N}_0\!]

          


          Infinite geometric series:


          
            	[image: \frac{1}{1-x} = \sum^{\infin}_{n=0} x^n\quad\mbox{ for } |x| < 1\!]

          


          Variants of the infinite geometric series:


          
            	[image: \frac{x^m}{1-x} = \sum^{\infin}_{n=m} x^n\quad\mbox{ for } |x| < 1 \mbox{ and } m\in\mathbb{N}_0\!]

          


          
            	[image: \frac{x}{(1-x)^2} = \sum^{\infin}_{n=1}n x^n\quad\mbox{ for } |x| < 1\!]

          


          Square root:


          
            	[image: \sqrt{1+x} = \sum_{n=0}^\infty \frac{(-1)^n(2n)!}{(1-2n)n!^24^n}x^n \quad\mbox{ for } |x|<1\!]

          


          Binomial series (includes the square root for  = 1/2 and the infinite geometric series for  = 1):


          
            	[image: (1+x)^\alpha = \sum_{n=0}^\infty {\alpha \choose n} x^n\quad\mbox{ for all } |x| < 1 \mbox{ and all complex } \alpha\!]


            	with generalized binomial coefficients


            	[image: {\alpha\choose n} = \prod_{k=1}^n \frac{\alpha-k+1}k = \frac{\alpha(\alpha-1)\cdots(\alpha-n+1)}{n!}\!]

          


          Trigonometric functions:


          
            	[image: \sin x = \sum^{\infin}_{n=0} \frac{(-1)^n}{(2n+1)!} x^{2n+1}\quad = x - \frac{x^3}{3!} + \frac{x^5}{5!} - \cdots\mbox{ for all } x\!]

          


          
            	[image: \cos x = \sum^{\infin}_{n=0} \frac{(-1)^n}{(2n)!} x^{2n}\quad = 1 - \frac{x^2}{2!} + \frac{x^4}{4!} - \cdots\mbox{ for all } x\!]

          


          
            	[image: \tan x = \sum^{\infin}_{n=1} \frac{B_{2n} (-4)^n (1-4^n)}{(2n)!} x^{2n-1}\quad = x + \frac{x^3}{3} + \frac{2 x^5}{15} + \cdots\mbox{ for } |x| < \frac{\pi}{2}\!]

          


          
            	
              
                	where the Bs are Bernoulli numbers.

              

            

          


          
            	[image: \sec x = \sum^{\infin}_{n=0} \frac{(-1)^n E_{2n}}{(2n)!} x^{2n}\quad\mbox{ for } |x| < \frac{\pi}{2}\!]

          


          
            	[image: \arcsin x = \sum^{\infin}_{n=0} \frac{(2n)!}{4^n (n!)^2 (2n+1)} x^{2n+1}\quad\mbox{ for } |x| < 1\!]

          


          
            	[image: \arctan x = \sum^{\infin}_{n=0} \frac{(-1)^n}{2n+1} x^{2n+1}\quad\mbox{ for } |x| \le 1\!]

          


          Hyperbolic functions:


          
            	[image: \sinh x = \sum^{\infin}_{n=0} \frac{x^{2n+1}}{(2n+1)!} \quad\mbox{ for all } x\!]

          


          
            	[image: \cosh x = \sum^{\infin}_{n=0} \frac{x^{2n}}{(2n)!} \quad\mbox{ for all } x\!]

          


          
            	[image: \tanh x = \sum^{\infin}_{n=1} \frac{B_{2n} 4^n (4^n-1)}{(2n)!} x^{2n-1}\quad\mbox{ for } |x| < \frac{\pi}{2}\!]

          


          
            	[image: \mathrm{arcsinh} (x) = \sum^{\infin}_{n=0} \frac{(-1)^n (2n)!}{4^n (n!)^2 (2n+1)} x^{2n+1}\quad\mbox{ for } |x| < 1\!]

          


          
            	[image: \mathrm{arctanh} (x) = \sum^{\infin}_{n=0} \frac{x^{2n+1}}{2n+1} \quad\mbox{ for } |x| < 1\!]

          


          Lambert's W function:


          
            	[image: W_0(x) = \sum^{\infin}_{n=1} \frac{(-n)^{n-1}}{n!} x^n\quad\mbox{ for } |x| < \frac{1}{\mathrm{e}}\!]

          


          The numbers [image: B_k\!] appearing in the summation expansions of tan(x) and tanh(x) are the Bernoulli numbers. The [image: E_k\!] in the expansion of sec(x) are Euler numbers. 


          Calculation of Taylor series


          Several methods exist for the calculation of Taylor series of a large number of functions. One can attempt to use the Taylor series as-is and generalize the form of the coefficients, or one can use manipulations such as substitution, multiplication or division, addition or subtraction of standard Taylor series to construct the Taylor series of a function, by virtue of Taylor series being power series. In some cases, one can also derive the Taylor series by repeatedly applying integration by parts. Particularly convenient is the use of computer algebra systems to calculate Taylor series.


          


          First example


          Compute the 7th degree Maclaurin polynomial for the function


          
            	[image: f(x)=\ln\cos x, \quad x\in(-\pi/2, \pi/2)\!].

          


          First, rewrite the function as


          
            	[image: f(x)=\ln(1+(\cos x-1))\!].

          


          We have for the natural logarithm (by using the big O notation)


          
            	[image: \ln(1+x) = x - \frac{x^2}2 + \frac{x^3}3 + \mathcal{O}(x^4)\!]

          


          and for the cosine function


          
            	[image: \cos x - 1 = -\frac{x^2}2 + \frac{x^4}{24} - \frac{x^6}{720} + \mathcal{O}(x^8)\!]

          


          The latter series expansion has a zero constant term, which enables us to substitute the second series into the first one and to easily omit terms of higher order than the 7th degree by using the big O notation:


          
            	[image: \begin{align}f(x)&=\ln(1+(\cos x-1))\ &=\bigl(\cos x-1\bigr) - \frac12\bigl(\cos x-1\bigr)^2 + \frac13\bigl(\cos x-1\bigr)^3+ \mathcal{O}\bigl((\cos x-1)^4\bigr)\\&=\biggl(-\frac{x^2}2 + \frac{x^4}{24} - \frac{x^6}{720} +\mathcal{O}(x^8)\biggr)-\frac12\biggl(-\frac{x^2}2+\frac{x^4}{24}+\mathcal{O}(x^6)\biggr)^2+\frac13\biggl(-\frac{x^2}2+\mathcal{O}(x^4)\biggr)^3 + \mathcal{O}(x^8)\\ & =-\frac{x^2}2 + \frac{x^4}{24}-\frac{x^6}{720} - \frac{x^4}8 + \frac{x^6}{48} - \frac{x^6}{24} +\mathcal{O}(x^8)\ & =- \frac{x^2}2 - \frac{x^4}{12} - \frac{x^6}{45}+\mathcal{O}(x^8). \end{align}\!]

          


          Since the cosine is an even function, the coefficients for all the odd powers x, x3, x5, x7, ... have to be zero.


          


          Second example


          Suppose we want the Taylor series at 0 of the function


          
            	[image: g(x)=\frac{e^x}{\cos x}\!].

          


          We have for the exponential function


          
            	[image: e^x = \sum^\infty_{n=0} {x^n\over n!} =1 + x + {x^2 \over 2!} + {x^3 \over 3!} + {x^4 \over 4!}+\cdots\!]

          


          and, as in the first example,


          
            	[image: \cos x = 1 - {x^2 \over 2!} + {x^4 \over 4!} - \cdots\!]

          


          Assume the power series is


          
            	[image: {e^x \over \cos x} = c_0 + c_1 x + c_2 x^2 + c_3 x^3 + \cdots\!]

          


          Then multiplication with the denominator and substitution of the series of the cosine yields


          
            	[image: \begin{align} e^x &= (c_0 + c_1 x + c_2 x^2 + c_3 x^3 + \cdots)\cos x\ &=\left(c_0 + c_1 x + c_2 x^2 + c_3 x^3 + c_4x^4 + \cdots\right)\left(1 - {x^2 \over 2!} + {x^4 \over 4!} - \cdots\right)\\&=c_0 - {c_0 \over 2}x^2 + {c_0 \over 4!}x^4 + c_1x - {c_1 \over 2}x^3 + {c_1 \over 4!}x^5 + c_2x^2 - {c_2 \over 2}x^4 + {c_2 \over 4!}x^6 + c_3x^3 - {c_3 \over 2}x^5 + {c_3 \over 4!}x^7 +\cdots \end{align}\!]

          


          Collecting the terms up to fourth order yields


          
            	[image: =c_0 + c_1x + \left(c_2 - {c_0 \over 2}\right)x^2 + \left(c_3 - {c_1 \over 2}\right)x^3+\left(c_4+{c_0 \over 4!}-{c_2\over 2}\right)x^4 + \cdots\!]

          


          Comparing coefficients with the above series of the exponential function yields the desired Taylor series


          
            	[image: \frac{e^x}{\cos x}=1 + x + x^2 + {2x^3 \over 3} + {x^4 \over 2} + \cdots\!].

          


          


          Taylor series as definitions


          Classically, the above functions are defined by some property that holds for them. For example, the exponential function is defined as the function that is equal to its own derivative. However, in computable analysis, functions must be defined by algorithms rather than properties, so the above Taylor expansions are used as primary definitions rather than derived results. This is also likely to be the case in software implementations of the functions.


          Using Taylor series, one may define analytical functions of matrices and operators, such as matrix exponential or matrix logarithm.


          


          Taylor series in several variables


          The Taylor series may also be generalized to functions of more than one variable with


          
            	
              [image: T(x_1,\cdots,x_d) = ]

              
                	[image: =\sum_{n_1=0}^{\infin} \cdots \sum_{n_d=0}^{\infin} \frac{\partial^{n_1}}{\partial x_1^{n_1}} \cdots \frac{\partial^{n_d}}{\partial x_d^{n_d}} \frac{f(a_1,\cdots,a_d)}{n_1!\cdots n_d!} (x_1-a_1)^{n_1}\cdots (x_d-a_d)^{n_d}\!].

              

            

          


          For example, for a function that depends on two variables, x and y, the Taylor series to second order about the point (a, b) is:


          
            	
              [image: f(x,y)\!]

              
                	
                  [image: \approx f(a,b) + f_x(a,b)(x-a) + f_y(a,b)(y-b) \!]

                  
                    	[image: + \frac{1}{2!}\left[ f_{xx}(a,b)(x-a)^2 + 2f_{xy}(a,b)(x-a)(y-b) + f_{yy}(a,b)(y-b)^2 \right]\!]

                  

                

              

            

          


          where the subscripts denote the respective partial derivatives.


          A second-order Taylor series expansion of a scalar-valued function of more than one variable can be compactly written as


          
            	[image: T(\mathbf{x}) = f(\mathbf{a}) + \mathrm{D} f(\mathbf{a})^T (\mathbf{x} - \mathbf{a}) + \frac{1}{2!} (\mathbf{x} - \mathbf{a})^T \mathrm{D}^2 f(\mathbf{a}) (\mathbf{x} - \mathbf{a}) + \cdots\! ]

          


          where [image: D f(\mathbf{a})\!] is the gradient and [image: D^2 f(\mathbf{a})\!] is the Hessian matrix. Applying the multi-index notation the Taylor series for several variables becomes


          
            	[image: T(\mathbf{x}) = \sum_{|\alpha| \ge 0}^{}{\frac{\mathrm{D}^{\alpha}f(\mathbf{a})}{\alpha!}(\mathbf{x}-\mathbf{a})^{\alpha}}\!]

          


          in full analogy to the single variable case.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Taylor_series"
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        Taylor's theorem


        
          

          In calculus, Taylor's theorem gives a sequence of approximations of a differentiable function near a given point by polynomials (the Taylor polynomials of that function) whose coefficients depend only on the derivatives of the function at that point. The theorem also gives precise estimates on the size of the error in the approximation. The theorem is named after the mathematician Brook Taylor, who stated it in 1712, even though the result was first discovered 41 years earlier in 1671 by James Gregory.


          
            [image: The exponential function y = ex (continuous red line) and the corresponding Taylor polynomial of degree four around the origin (dashed green line).]

            
              The exponential function y = ex (continuous red line) and the corresponding Taylor polynomial of degree four around the origin (dashed green line).
            

          


          


          Taylor's theorem in one variable


          A simple example of Taylor's theorem is the approximation of the exponential function ex near x = 0:


          
            	[image:  \textrm{e}^x \approx 1 + x + \frac{x^2}{2!} + \frac{x^3}{3!} + \cdots + \frac{x^n}{n!}.]

          


          The precise statement of the theorem is as follows: If n  0 is an integer and f is a function which is n times continuously differentiable on the closed interval [a, x] and n+1 times differentiable on the open interval (a, x), then we have


          
            	[image:  f(x) = f(a) + \frac{f'(a)}{1!}(x - a) + \frac{f^{(2)}(a)}{2!}(x - a)^2 + \cdots + \frac{f^{(n)}(a)}{n!}(x - a)^n + R_n(x). ]

          


          Here, n! denotes the factorial of n, and Rn(x) is a remainder term, denoting the difference between the Taylor polynomial of degree n and the original function. The remainder term Rn(x) depends on x and is small if x is close enough to a. Several expressions are available for it.


          The Lagrange form of the remainder term states that there exists a number  between a and x such that


          
            	[image:  R_n(x) = \frac{f^{(n+1)}(\xi)}{(n+1)!} (x-a)^{n+1}. ]

          


          This exposes Taylor's theorem as a generalization of the mean value theorem. In fact, the mean value theorem is used to prove Taylor's theorem with the Lagrange remainder term.


          The Cauchy form of the remainder term states that there exists a number  between a and x such that


          
            	[image:  R_n(x) = \frac{f^{(n+1)}(\xi)}{n!}(x-\xi)^n(x-a). ]

          


          More generally, if G(t) is a continuous function on [a,x] which is differentiable with non-vanishing derivative on (a,x), then there exists a number  between a and x such that


          
            	[image:  R_n(x) = \frac{f^{(n+1)}(\xi)}{n!}(x-\xi)^n\cdot\frac{G(x)-G(a)}{G'(\xi)}. ]

          


          This exposes Taylor's theorem as a generalization of the Cauchy mean value theorem.


          The integral form of the remainder term is


          
            	[image:  R_n(x) = \int_a^x \frac{f^{(n+1)} (t)}{n!} (x - t)^n \, dt, ]

          


          provided, as is often the case, f(n) is absolutely continuous on [a,x]. This shows the theorem to be a generalization of the fundamental theorem of calculus.


          For some functions f(x), one can show that the remainder term Rn approaches zero as n approaches ; those functions can be expressed as a Taylor series in a neighbourhood of the point a and are called analytic.


          Taylor's theorem (with the integral formulation of the remainder term) is also valid if the function f has complex values or vector values. Furthermore, there is a version of Taylor's theorem for functions in several variables.


          For complex functions analytic in a region containing a circle C surrounding a and its interior, we have a contour integral expression for the remainder


          
            	[image:  R_n(x) = \frac{1}{2 \pi i}\int_C \frac{f(z)}{(z-a)^{n+1}(z-x)}dz]

          


          valid inside of C.


          


          Estimates of the remainder


          Another common version of Taylor's theorem holds on an interval (a-r,a+r) where the variable x is assumed to take its values. This formulation of the theorem has the advantage that it is often possible to explicitly control the size of the remainder terms, and thus arrive at an approximation of a function valid in a whole interval with precise bounds on the quality of the approximation.


          A precise version of Taylor's theorem in this form is as follows. Suppose f is a function which is n times continuously differentiable on the closed interval [a-r, a+r] and n+1 times differentiable on the open interval (a-r, a+r). If there exists a positive real constant Mn such that |f(n+1)(x)|  Mn for all x  (a-r,a+r), then


          
            	[image:  f(x) = f(a) + \frac{f'(a)}{1!}(x - a) + \frac{f^{(2)}(a)}{2!}(x - a)^2 + \cdots + \frac{f^{(n)}(a)}{n!}(x - a)^n + R_n(x),]

          


          where the remainder function Rn satisfies the inequality (known as Cauchy's estimate):


          
            	[image:  |R_n(x)| \le M_n \frac{r^{n+1}}{(n+1)!}]

          


          for all x  (a-r,a+r). This is called a uniform estimate of the error in the Taylor polynomial centered at a, because it holds uniformly for all x in the interval.


          If, in addition, f is infinitely differentiable on [a-r,a+r] and


          
            	[image:  M_n\frac{r^{n+1}}{(n+1)!} \rightarrow 0] as [image: n \rightarrow \infin ,\!]

          


          then f is analytic on (a-r,a+r). In other words, an analytic function is the uniform limit of its Taylor polynomials on an interval. This makes precise the idea that analytic functions are those which are equal to their Taylor series.


          


          Taylor's theorem for several variables


          
            
              	Topics in calculus
            


            
              	
                Fundamental theorem

                Limits of functions

                Continuity

                Vector calculus

                Matrix calculus

                Mean value theorem

              
            


            
              	Differentiation
            


            
              	
                Product rule

                Quotient rule

                Chain rule

                Implicit differentiation

                Taylor's theorem

                Related rates

                List of differentiation identities

              
            


            
              	Integration
            


            
              	
                Lists of integrals

                Improper integrals

                Integration by:

                parts, disks, cylindrical

                shells, substitution,

                trigonometric substitution,

                partial fractions, changing order

              
            

          


          Taylor's theorem can be generalized to several variables as follows. Let B be a ball in RN centered at a point a, and f be a real-valued function defined on the closure [image: \bar{B}] having n+1 continuous partial derivatives at every point. Taylor's theorem asserts that for any [image: x\in B],


          
            	[image: f(x)=\sum_{|\alpha|=0}^n\frac{D^\alpha f(a)}{\alpha!}(x-a)^\alpha+\sum_{|\alpha|=n+1}R_{\alpha}(x)(x-a)^\alpha]

          


          where the summation extends over multi-indices  (this formula uses the multi-index notation).


          The remainder terms satisfy the inequality


          
            	[image: |R_{\alpha}(x)|\le\sup_{y\in\bar{B} }\left|\frac{D^\alpha f(y)}{\alpha!}\right|]

          


          for all  with ||=n+1. As was the case with one variable, the remainder terms can be described explicitly. See the proof for details.


          


          Proof: Taylor's theorem in one variable


          


          Integral version


          We first prove Taylor's theorem with the integral remainder term.


          The fundamental theorem of calculus states that


          
            	[image: \int_a^x \, f'(t) \, dt=f(x)-f(a),]

          


          which can be rearranged to:


          
            	[image: f(x)=f(a)+ \int_a^x \, f'(t) \, dt.]

          


          Now we can see that an application of Integration by parts yields:


          
            	[image:  \begin{align} f(x) &= f(a)+xf'(x)-af'(a)-\int_a^x \, tf''(t) \, dt \ &= f(a)+\int_a^x \, xf''(t) \,dt+xf'(a)-af'(a)-\int_a^x \, tf''(t) \, dt \ &= f(a)+(x-a)f'(a)+\int_a^x \, (x-t)f''(t) \, dt. \end{align} ]

          


          (The first equation is arrived at by letting u = f'(t) and dv = dt; the second equation by noting that [image: \int_a^x \, xf''(t) \,dt = xf'(x)-xf'(a)]; the third just factors out some common terms.)


          Another application yields:


          
            	[image: f(x)=f(a)+(x-a)f'(a)+ \frac 1 2 (x-a)^2f''(a) + \frac 1 2 \int_a^x \, (x-t)^2f'''(t) \, dt. ]

          


          By repeating this process, we may derive Taylor's theorem for higher values ofn.


          This can be formalized by applying the technique of induction. So, suppose that Taylor's theorem holds for a particularn, that is, suppose that


          
            	[image:  f(x) = f(a) + \frac{f'(a)}{1!}(x - a) + \cdots + \frac{f^{(n)}(a)}{n!}(x - a)^n + \int_a^x \frac{f^{(n+1)} (t)}{n!} (x - t)^n \, dt. \qquad(*) ]

          


          We can rewrite the integral using integration by parts. An antiderivative of (xt)n as a function oft is given by (xt)n+1/(n+1), so


          
            	[image:  \int_a^x \frac{f^{(n+1)} (t)}{n!} (x - t)^n \, dt ]

          


          
            	
              
                	[image:  {} = - \left[ \frac{f^{(n+1)} (t)}{(n+1)n!} (x - t)^{n+1} \right]_a^x + \int_a^x \frac{f^{(n+2)} (t)}{(n+1)n!} (x - t)^{n+1} \, dt ]

              

            

          


          
            	
              
                	[image:  {} = \frac{f^{(n+1)} (a)}{(n+1)!} (x - a)^{n+1} + \int_a^x \frac{f^{(n+2)} (t)}{(n+1)!} (x - t)^{n+1} \, dt. ]

              

            

          


          Substituting this in(*) proves Taylor's theorem for n+1, and hence for all nonnegative integersn.


          The remainder term in the Lagrange form can be derived by the mean value theorem in the following way:


          
            	[image:  R_n = \int_a^x \frac{f^{(n+1)} (t)}{n!} (x - t)^n \, dt =f^{(n+1)}(\xi) \int_a^x \frac{(x - t)^n }{n!} \, dt. ]

          


          The last integral can be solved immediately, which leads to


          
            	[image:  R_n = \frac{f^{(n+1)}(\xi)}{(n+1)!} (x-a)^{n+1}. ]

          


          


          Mean value theorem


          An alternative proof, which holds under milder technical assumptions on the function f, can be supplied using the Cauchy mean value theorem. Let G be a real-valued function continuous on [a,x] and differentiable with non-vanishing derivative on (a,x). Let


          
            	[image:  F(t) = f(t) + \frac{f'(t)}{1!}(x-t) + \dots + \frac{f^{(n)}(t)}{n!}(x-t)^n. ]

          


          By Cauchy's mean value theorem,


          
            	[image:  \frac{F'(\xi)}{G'(\xi)} = \frac{F(x) - F(a)}{G(x) - G(a)} ]    (1)

          


          for some   (a,x). Note that the numerator F(x) - F(a) = Rn is the remainder of the Taylor polynomial for f(x). On the other hand, computing F(t),


          
            	[image:  F'(t) = f'(t) - f'(t) + \frac{f''(t)}{1!}(x-t) - \frac{f''(t)}{1!}(x-t) + \dots + \frac{f^{(n+1)}(t)}{n!}(x-t)^n = \frac{f^{(n+1)}(t)}{n!}(x-t)^n. ]

          


          Putting these two facts together and rearranging the terms of (1) yields


          
            	[image:  R_n = \frac{f^{(n+1)}(\xi)}{n!}(x-\xi)^n\cdot\frac{G(x)-G(a)}{G'(\xi)}. ]

          


          which was to be shown.


          Note that the Lagrange form of the remainder comes from taking G(t) = (t-a)n+1, and the given Cauchy form of the remainder comes from taking G(t) = (t-a).


          


          Proof: several variables


          Let x=(x1,...,xN) lie in the ball B with centre a. Parametrize the line segment between a and x by u(t)=a+t(x-a). We apply the one-variable version of Taylor's theorem to the function f(u(t)):


          
            	[image: f(x)=f(u(1))=f(a)+\sum_{k=1}^n\left.\frac{1}{k!}\frac{d^k}{dt^k}\right|_{t=0}f(u(t))\ +\ \int_0^1 \frac{(1-t)^n }{n!} \frac{d^{n+1}}{dt^{n+1}} f(u(t)) dt.]

          


          By the chain rule for several variables,


          
            	[image: \frac{d^k}{dt^k}f(u(t)) = \frac{d^k}{dt^k}f(a+t(x-a))=\sum_{|\alpha|=k}\left(\begin{matrix}k\\ \alpha\end{matrix}\right)(D^\alpha f)(a+t(x-a))\cdot (x-a)^\alpha]

          


          where [image: \left(\begin{matrix}k\\ \alpha\end{matrix}\right)] is the multinomial coefficient for the multi-index . Since [image: \frac{1}{k!}\left(\begin{matrix}k\\ \alpha\end{matrix}\right)=\frac{1}{\alpha!}], we get


          
            	[image: f(x)= f(a)+\sum_{|\alpha|=1}^n\frac{1}{\alpha!} (D^\alpha f) (a)(x-a)^\alpha+\sum_{|\alpha|=n+1}\frac{n+1}{\alpha!} (x-a)^\alpha \int_0^1 (1-t)^n (D^\alpha f)(a+t(x-a))dt.]

          


          The remainder term is given by


          
            	[image: \sum_{|\alpha|=n+1}\frac{n+1}{\alpha!} (x-a)^\alpha \int_0^1 (1-t)^n (D^\alpha f)(a+t(x-a))dt.]

          


          The terms of this summation are explicit forms for the R in the statement of the theorem. These are easily seen to satisfy the required estimate.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Taylor%27s_theorem"
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        Tay Rail Bridge


        
          

          
            
              	Tay Rail Bridge
            


            
              	[image: Tay Rail Bridge]

              Tay Bridge at Dundee, Scotland from the Dundee Law
            


            
              	Carries

              	Rail traffic
            


            
              	Crosses

              	Firth of Tay
            


            
              	Locale

              	Dundee to Wormit
            


            
              	Totallength

              	3,264metres (10,710ft)
            


            
              	Beginningdate of construction

              	July 22, 1871 (1st)

              July 6, 1883 (2nd)
            


            
              	Completiondate

              	early 1878 (1st)

              1887 (2nd)
            


            
              	Openingdate

              	June 1, 1878 (1st)

              July 13, 1887 (2nd)
            


            
              	Destructiondate

              	December 28, 1879 (1st)
            


            
              	Coordinates

              	
            

          


          


          
            [image: Tay Bridge, central section]

            
              Tay Bridge, central section
            

          


          
            [image: Original Tay Bridge from the north]

            
              Original Tay Bridge from the north
            

          


          
            [image: Fallen Tay Bridge from the north]

            
              Fallen Tay Bridge from the north
            

          


          
            [image: Tay Bridge after the disaster, from the south]

            
              Tay Bridge after the disaster, from the south
            

          


          
            [image: Tay Bridge Disaster (1879)]

            
              Tay Bridge Disaster (1879)
            

          


          The Tay Bridge (sometimes unofficially the Tay Rail Bridge) is a railway bridge approximately two and a quarter miles (three and a half kilometres) long that spans the Firth of Tay in Scotland, between the city of Dundee and the suburb of Wormit in Fife ( grid reference NO391277).


          As with the Forth Bridge, the Tay Bridge has also been called the Tay Rail Bridge since the construction of a road bridge over the firth, the Tay Road Bridge. The rail bridge replaced an early train ferry.


          



          


          The first Tay Bridge


          The original Tay Bridge was constructed in the 19th century. It was designed by noted railway engineer Thomas Bouch, who received a knighthood following the bridge's completion. It was a lattice-grid design, combining cast and wrought iron. The design was well known, having been used first by Kennard in the Crumlin Viaduct in South Wales in 1858, following the innovative use of cast iron in The Crystal Palace. However, the Crystal Palace was not as heavily loaded as a railway bridge, such as the Dee bridge which collapsed in 1847 due to poor use of cast-iron girders. Later, Gustave Eiffel used a similar design to create several large viaducts in the Massif Central (1867).


          Proposals for constructing a bridge across the River Tay date back to at least 1854. The North British Railway (Tay Bridge) Act received the Royal Assent on July 15, 1870 and the foundation stone was laid on July 22, 1871. As the bridge extended out into the river, it shortly became clear that the original survey of the estuary had not been competent. The bedrock, at a shallow depth near the banks, was found to descend deeper and deeper, until it was too deep to act as a foundation for the bridge piers. Bouch had to redesign the piers, and to set them very deep in the estuary bed to compensate for having no support underneath. He also reduced the number of piers by making the spans of the superstructure girders much longer than before. This made them greater than the maximum length without taking into account wind loadings.


          The first engine crossed the bridge on September 22, 1877, and upon its completion in early 1878 the Tay Bridge was among the longest in the world. The bridge was opened on June 1, 1878.


          While visiting the city, Ulysses S. Grant commented that it was "a big bridge for a small city".


          


          The Tay Bridge Disaster


          During a violent storm on the evening of 28 December 1879, the centre section of the bridge, known as the "High Girders", collapsed, taking with it a train that was running on its single track. 75 lives were lost, including that of Sir Thomas's son-in-law. The total number was only established by a meticulous examination of ticket sales, some from as far away as King's Cross. Forty-six of the sixty known victims were found, with two bodies not being recovered until February 1880.A common 19th century urban myth in Dundee was that Karl Marx would have been a passenger on the fatal train of 1879 had illness not prevented him from travelling.


          Investigators quickly determined many faults in design, materials, and processes that had contributed to the failure. No allowance for wind load had been made by Bouch: he had been advised that this was unnecessary for girders shorter than 200ft, and had not followed this up for his new design with longer girders. The section in the middle of the bridge, where the rail ran inside high girders (through trusses), rather than on top of lower ones (deck trusses), to allow a sea lane below high enough for the masts of ships, was potentially top heavy and very vulnerable to high winds. Neither Bouch nor the contractor appeared to have regularly visited the on-site foundry where iron from the previous half-built bridge was recycled. The cylindrical cast iron columns supporting the 13 longest spans of the bridge, each 245 ft (75 m) long, were of poor quality. Many had been cast horizontally, with the result that the walls were not of even thickness, and there was some evidence that imperfect castings were disguised from the (very inadequate) quality control inspections. In particular, many of the lugs used as attachment points for the wrought iron bracing bars had been "burnt on" rather than cast with the columns. The lugs were tested for the Inquiry by David Kirkaldy and proved to break at only 20 tons rather than the expected load of 60 tons. It is believed that, during the storm, these lugs failed and destabilised the entire centre part of the bridge.


          


          Official enquiry


          The official enquiry was chaired by Henry Cadogan Rothery, Commissioner of Wrecks, supported by Colonel Yolland (Inspector of Railways) and civil engineer William Henry Barlow. They concluded that the bridge was "badly designed, badly built and badly maintained, and that its downfall was due to inherent defects in the structure, which must sooner or later have brought it down".


          There was clear evidence that the central structure had been deteriorating for months before the final accident. The maintenance inspector, Henry Noble, had heard the joints of the wrought-iron tie-bars "chattering" a few months after the bridge opened in June 1878, a sound indicating that the joints had loosened. This made many of the tie-bars useless for bracing the cast-iron piers. Noble did not attempt to re-tighten the joints, but hammered shims of iron between them in an attempt to stop the rattling.


          The problem continued until the collapse of the High Girders. It indicated that the centre section was unstable to lateral movement, something observed by painters working on the bridge in the summer of 1879. Passengers on north-bound trains complained about the strange motion of the carriages, but this was, apparently, ignored by the bridge's owners, the North British Railway. The Lord Provost of Dundee had reportedly timed trains on the bridge, and found they were travelling at about 40 mph, well in excess of the official limit of 25 mph.


          The enquiry destroyed Bouch's professional reputation: "For these defects both in the design, the construction and the maintenance, Sir Thomas Bouch is, in our opinion, mainly to blame. For the faults of design he is entirely responsible". The Board of Trade, concerned about Bouch's design for the planned Forth Rail Bridge on the same railway line, imposed a specification of 56 pounds force per square foot (2.7 kPa). The contract for the new Forth Bridge was awarded to William Arrol & Co. using designs by Benjamin Baker and John Fowler. Bouch died within a year of the disaster.


          Only the locomotive (NBR 224) survived the disaster, being salvaged from the river and repaired at Cowlairs. It remained in service until 1919, acquiring the nickname of "The Diver"; many superstitious drivers were reluctant to take it over the newly rebuilt bridge.


          


          Works of literature about the disaster


          The Victorian poet William Topaz McGonagall commemorated this event in his poem The Tay Bridge Disaster. Likewise, German poet Theodor Fontane, shocked by the news, wrote his poem Die Brck' am Tay (with obvious allusions to William Shakespeare and Friedrich von Schiller). It was published only ten days after the tragedy happened. Hatter's Castle, the 1931 novel of Scottish author A. J. Cronin, includes a scene involving the Tay Bridge Disaster, and the 1942 filmed version of the book dramatically recreates the bridge's catastrophic collapse. The bridge collapse figures prominently in Barbara Vine (Ruth Rendell's) 2002 novel " The Blood Doctor". Scottish author Sorche nic Leodhas (collector/reteller of Scottish fairy tales and ghost stories) wrote a story "The Tay Bridge Train" (told as a true story before she wrote it down) (many people told stories to her father), about a man who survives because he is warned (by the ghost of his best friend) not to take the Tay Bridge train.


          


          A second bridge
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          A new double-track bridge was designed by William Henry Barlow and built by William Arrol & Co. 60 ft (18 m) slightly upstream of, and parallel to, the original bridge. The bridge proposal was formally incorporated in July 1881 and the foundation stone laid on July 6, 1883. Construction involved 25,000 tons of iron and steel, 70,000 tons of concrete, ten million bricks (weighing 37,500 tons) and three million rivets. Fourteen men lost their lives during its construction, mostly due to drowning.


          The second bridge opened on 13 July 1887 and remains in use. In 2003, a 20.85 million strengthening and refurbishment project on the bridge won the British Construction Industry Civil Engineering Award, in consideration of the staggering scale and logistics involved. More than 1,000 tonnes of bird droppings were scraped off the ironwork lattice of the bridge using hand tools, and bagged into 25 kg sacks. Hundreds of thousands of rivets were removed and replaced, all work being done in very exposed conditions, high over a firth with fast-running tides.


          The stumps of the original bridge piers are still visible above the surface of the Tay even at high tide.
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          "Tay Bridge" was also the codename for the funeral plans for Queen Elizabeth, The Queen Mother.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Tay_Rail_Bridge"
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          Tea is an infusion made by steeping processed leaves, buds, or twigs of the tea bush, Camellia sinensis, in hot water for several minutes, after which it is drunk.


          The four basic types of true tea are black tea, oolong tea, green tea, and white tea.


          The term " herbal tea" usually refers to infusions or tisane of fruit or herbs that contain no Camellia sinensis.


          Tea is one of the most widely-consumed beverages in the world, second only to water. It has a cooling, slightly bitter, astringent flavor. It has almost no carbohydrates, fat, or protein. Tea is a natural source of the amino acid theanine, methylxanthines such as caffeine and theobromine, and polyphenolic antioxidant catechins (often referred to as tannins).


          The word tea came into the English language from the Chinese word for tea ( 茶), which is pronounced t in the Min Nan spoken variant. The British English slang word "char" for "tea" arose from its Mandarin Chinese pronunciation "cha" with its spelling affected by British English arhotic dialect pronunciation.
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          Cultivation
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          Camellia sinensis is an evergreen plant that grows mainly in tropical and sub-tropical climates. However, it is cultivated as far north as Cornwall on the UK mainland and Seattle in the United States.


          In addition to zone 8 or warmer, it requires at least 50inches of rainfall a year, and prefers acidic soils. Many high quality tea plants grow at elevations up to 1500 meters (5,000ft), as the plants grow more slowly and acquire a better flavor.


          Only the top 1-2inches of the mature plant are picked. These buds and leaves are called flushes, and a plant will grow a new flush every seven to ten days during the growing season.


          Tea plants will grow into a tree if left undisturbed, but cultivated plants are pruned to waist height for ease of plucking.


          Two principal varieties are used, the small-leaved China plant (C. sinensis sinensis) and the large-leaved Assam plant (C. sinensis assamica). Leaf size is the chief criterion for the classification of tea plants. Based upon this criterion, tea is classified into (1) Assam type characterized by the largest leaves, (2) China type characterized by the smallest leaves and (3) Cambod characterized by leaves of intermediate size.


          


          Processing and classification


          Types of tea are distinguished by the processing they undergo. Leaves of Camellia sinensis soon begin to wilt and oxidize if not dried quickly after picking. The leaves turn progressively darker because chlorophyll breaks down and tannins are released. This process, enzymatic oxidation, is called fermentation in the tea industry although it is not a true fermentation: it is not caused by micro-organisms, and is not an anaerobic process. The next step in processing is to stop the oxidation process at a predetermined stage by heating, which deactivates the enzymes responsible. With black tea this is done simultaneously with drying. Without careful moisture and temperature control during its manufacture and thereafter, fungi will grow on tea. This form of fungus causes real fermentation that will contaminate the tea with toxic and sometimes carcinogenic substances and off-flavours, rendering the tea unfit for consumption.
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          Tea is traditionally classified based on producing technique:


          
            	White tea: Un-Wilted and unoxidized


            	Yellow tea: Un-wilted and unoxidized but allowed to yellow


            	Green tea: Wilted and unoxidized


            	Oolong: Wilted, bruised, and partially oxidized


            	Black tea: Wilted, crushed, and fully oxidized


            	Post-fermented tea: Green Tea that has been allowed to ferment/compost

          


          


          Blending and additives
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          Almost all teas in bags and most other teas sold in the West are blends. Blending may occur in the tea-planting area (as in the case of Assam), or teas from many areas may be blended. The aim is to obtain better taste, better price or both, as more expensive, better-tasting tea may cover the inferior taste of cheaper varieties. Blending may also achieve more consistent taste of the blend, regardless of the variation of taste among pure teas.


          Various teas, as sold, are not pure varieties but have been enhanced through additives or special processing. Tea is indeed highly receptive to inclusion of various aromas; this may cause problems in processing, transportation and storage, but also allows for the design of an almost endless range of scented variants, such as vanilla-flavored, caramel-flavored and many others.


          


          Content
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          Tea contains catechins, a type of antioxidant. In a fresh tea leaf, catechins can be up to 30% of the dry weight. Catechins are highest in concentration in white and green teas, while black tea has substantially less due to its oxidative preparation. Tea contains theanine, and the stimulant caffeine at about 3% of its dry weight, translating to between 30mg and 90mg per 8oz (250 ml) cup depending on type, brand and brewing method. Tea also contains small amounts of theobromine and theophylline. Tea also contains fluoride, with certain types of brick tea made from old leaves and stems having the highest levels.


          


          Origin and history


          According to Mondal (2007, p.519): "Tea originated in southeast Asia, specifically around the intersection of latitude 29N and longitude 98E, the point of confluence of the lands of northeast India, north Burma, southwest China and Tibet. The plant was introduced to more than 52 countries, from this centre of origin."


          Based on morphological differences between the Assamese and Chinese varieties, botanists have long asserted a dual botanical origin for tea; however, statistical cluster analysis, the same chromosome number (2n=30), easy hybridization, and various types of intermediate hybrids and spontaneous polyploids all appear to demonstrate a single place of origin for Camellia sinensis  the area including the northern part of Myanmar and Yunnan and Sichuan provinces of China.


          Yunnan Province is identified as "the birthplace of tea...the first area where humans figured out that eating tea leaves or brewing a cup could be pleasant.


          


          Creation myths


          In one popular Chinese legend, Shennong, the legendary Emperor of China, inventor of agriculture and Chinese medicine, was drinking a bowl of boiling water, some time around 2737 BC. The wind blew and a few leaves from a nearby tree fell into his water and began to change its colour. The ever inquisitive and curious monarch took a sip of the brew and was pleasantly surprised by its flavour and its restorative properties. A variant of the legend tells that the emperor tested the medical properties of various herbs on himself, some of them poisonous, and found tea to work as an antidote. Shennong is also mentioned in Lu Yu's famous early work on the subject, Cha Jing.


          A Tang Dynasty legend regarding tea spread along with Buddhism and Bodhidharma, founder of the Zen school of Buddhism based on meditation known as "Chan". After meditating in front of a wall for nine years, he accidentally fell asleep. He woke up in such disgust at his weakness, he cut off his eyelids and they fell to the ground and took root, growing into tea bushes. Sometimes, the second story is retold with Gautama Buddha in place of Bodhidharma In another variant of the first mentioned myth, Gautama Buddha discovered tea when some leaves had fallen into boiling water.


          Whether or not these legends have any basis in fact, tea has played a significant role in Asian culture for centuries as a staple beverage, a curative, and a symbol of status. For these reasons, perhaps it is not surprising that its discovery is ascribed to religious or royal origins.


          


          China


          
            [image: A Ming Dynasty painting by artist Wen Zhengming illustrating scholars greeting in a tea ceremony]

            
              A Ming Dynasty painting by artist Wen Zhengming illustrating scholars greeting in a tea ceremony
            

          


          The Chinese have enjoyed tea for thousands of years. While historically the use of tea as a medicinal herb useful for staying awake is unclear, China is considered to have the earliest records of tea drinking, with recorded tea use since the 10th century BC. The Han Dynasty used tea as medicine.


          Laozi (ca. 600-517 BC), the classical Chinese philosopher, described tea as "the froth of the liquid jade" and named it an indispensable ingredient to the elixir of life. Legend has it, master Lao was saddened by society's moral decay and sensing the end of the dynasty was near, he journeyed westward to the unsettled territories never to be seen again. While passing along the nation's border, he encountered and was offered tea by a customs inspector named Yin Hsi. Yin Hsi encouraged him to compile his teachings into a single book so that future generations may benefit from his wisdom. This now became known as the Dao De Jing, a collection of Laozi's sayings. To honour Yin's generosity and its effect on the book's creation, a national custom of offering tea to guests began in China.


          In 59 BC, Wang Bao wrote the first known book providing instructions on buying and preparing tea, establishing that, at this time, tea was not only a medicine but an important part of diet.


          In 220, a famed physician and surgeon named Hua Tuo wrote Shin Lun, in which he describes tea's ability to improve mental functions: "to drink k'u t'u [bitter tea] constantly makes one think better"


          During the Sui Dynasty (589-618 AD) tea was introduced to Japan by Buddhist monks.
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          The Tang Dynasty writer Lu Yu's 陸羽 (729-804 AD) Cha Jing ( The Classic of Tea) 茶經 is an early work on the subject. (See also Tea Classics) According to Cha Jing writing, around 760 AD, tea drinking was widespread. The book describes how tea plants were grown, the leaves processed, and tea prepared as a beverage. It also describes how tea was evaluated. The book also discusses where the best tea leaves were produced. Teas produced in this period were mainly tea bricks which were often used as currency, especially further from the centre of the empire where coins lost their value.


          During the Song Dynasty (960-1279), production and preparation of all tea changed. The tea of Song included many loose-leaf styles (to preserve the delicate character favoured by the court society), but a new powdered form of tea emerged. Steaming tea leaves was the primary process used for centuries in the preparation of tea. After the transition from compressed tea to the powdered form, the production of tea for trade and distribution changed once again. The Chinese learned to process tea in a different way in the mid-13th century. Tea leaves were roasted and then crumbled rather than steamed. This is the origin of today's loose teas and the practice of brewed tea.


          
            [image: Illustration of the legend of monkeys harvesting tea.]

            
              Illustration of the legend of monkeys harvesting tea.
            

          


          Tea production in China, historically, was a laborious process, conducted in distant and often poorly accessible regions. This led to the rise of many apocryphal stories and legends surrounding the harvesting process. For example, one story that has been told for many years is that of a village where monkeys pick tea. According to this legend, the villagers stand below the monkeys and taunt them. The monkeys, in turn, become angry, and grab handfuls of tea leaves and throw them at the villagers. There are products sold today that claim to be harvested in this manner, but no reliable commentators have observed this firsthand, and most doubt that it happened at all. For many hundreds of years the commercially-used tea tree has been, in shape, more of a bush than a tree. "Monkey picked tea" is more likely a name of certain varieties than a description of how it was obtained.


          In 1391, the Ming court issued a decree that only loose tea would be accepted as a "tribute." As a result, loose tea production increased and processing techniques advanced. Soon, most tea was distributed in full-leaf, loose form and steeped in earthenware vessels.


          


          Japan
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          Tea use spread to Japan about the sixth century. Tea became a drink of the religious classes in Japan when Japanese priests and envoys, sent to China to learn about its culture, brought tea to Japan. Ancient recordings indicate the first batch of tea seeds were brought by a priest named Saichō (最澄, Saichō ? 767-822) in 805 and then by another named Kūkai (空海, Kūkai ? 774-835) in 806. It became a drink of the royal classes when Emperor Saga (嵯峨天皇, Emperor Saga ?), the Japanese emperor, encouraged the growth of tea plants. Seeds were imported from China, and cultivation in Japan began.


          In 1191, the famous Zen priest Eisai (栄西, Eisai ? 1141-1215) brought back tea seeds to Kyoto. Some of the tea seeds were given to the priest Myoe Shonin, and became the basis for Uji tea. The oldest tea specialty book in Japan, Kissa Yōjōki (喫茶養生記, Kissa Yōjōki ? How to Stay Healthy by Drinking Tea), was written by Eisai. Eisai was also instrumental in introducing tea consumption to the warrior class, which rose to political prominence after the Heian Period.


          Green tea became a staple among cultured people in Japan -- a brew for the gentry and the Buddhist priesthood alike. Production grew and tea became increasingly accessible, though still a privilege enjoyed mostly by the upper classes. The tea ceremony of Japan was introduced from China in the 15th century by Buddhists as a semireligious social custom. The modern tea ceremony developed over several centuries by Zen Buddhist monks under the original guidance of the monk Sen no Rikyū (千 利休, Sen no Rikyū ? 1522-1591). In fact, both the beverage and the ceremony surrounding it played a prominent role in feudal diplomacy.


          In 1738, Soen Nagatani developed Japanese sencha (煎茶, sencha ?), literally roasted tea, which is an unfermented form of green tea. It is the most popular form of tea in Japan today. In 1835, Kahei Yamamoto developed gyokuro (玉露, gyokuro ?), literally jewel dew, by shading tea trees during the weeks leading up to harvesting. At the end of the Meiji period (1868-1912), machine manufacturing of green tea was introduced and began replacing handmade tea.


          


          Korea
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          The first historical record documenting the offering of tea to an ancestral god describes a rite in the year 661 in which a tea offering was made to the spirit of King Suro, the founder of the Geumgwan Gaya Kingdom (42-562). Records from the Goryeo Dynasty (918-1392) show that tea offerings were made in Buddhist temples to the spirits of revered monks.


          The latitude of Korea is high and the climate is unsuitable for tea growing; production of tea is slight, the quality was bad and the taste was unpalatable. The Koreans therefore imported tea leaf, chiefly from Beijing.


          During the Joseon Dynasty (1392-1910), the royal Yi family and the aristocracy used tea for simple rites. The "Day Tea Rite" was a common daytime ceremony, whereas the "Special Tea Rite" was reserved for specific occasions. These terms are not found in other countries. Toward the end of the Joseon Dynasty, commoners joined the trend and used tea for ancestral rites, following the Chinese example based on Zhu Xi's text formalities of Family.


          Stoneware was common, ceramic more frequent, mostly made in provincial kilns, with porcelain rare, imperial porcelain with dragons the rarest. The earliest kinds of tea used in tea ceremonies were heavily pressed cakes of black tea, the equivalent of aged pu-erh tea still popular in China. However, importation of tea plants by Buddhist monks brought a more delicate series of teas into Korea, and the tea ceremony. Green tea, "chaksol" or "chugno," is most often served. However other teas such as "Byeoksoryung" Chunhachoon, Woojeon, Jakseol, Jookro, Okcheon, as well as native chrysanthemum tea, persimmon leaf tea, or mugwort tea may be served at different times of the year.
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          India


          The next recorded reference to tea in India dates to 1598, when a Dutch traveler, Jan Huyghen van Linschoten, noted in a book that "the Indians ate the leaves as a vegetable with garlic and oil and boiled the leaves to make a brew."


          Writing in The Cambridge World History of Food ( Kiple & Ornelas 2000:715-716), Weisburger & Comer sum up the history of tea in India from early times till 2000:


          
            The tea cultivation begun there [India] in the nineteenth century by the British, however, has accelerated to the point that today India is listed as the world's leading producer, its 715, 000tons well ahead of China's 540, 000tons, and of course, the teas of Assam, Ceylon (from the island nation known as Sri Lanka), and Darjeeling are world famous. However, because Indians average half a cup daily on per capita basis, fully 70 percent of India's immense crop is consumed locally.

          


          
            In general, even though India leads the world in tea technology, the methods employed to harvest the crop vary with the type of tea and terrain. Fine-leaf tea is hand plucked, and hand shears are used on mountain slopes and in other areas where tractor-mounted machines cannot go. A skilled worker using hand shears can harvest between 60 to 100kg of tea per day, whereas machines cut between 1,000 and 2, 000kg. The latter, however, are usually applied to low grade teas that often go into teabags. The tea "fluff" and waste from processing is used to produce caffeine for soft drinks and medicine.

          


          Historically, Tea has been consumed in India since time immemorial. The accidental discovery of Tea in India by the British came about when Sir Robert Bruce was introduced to a "Singpho" chieftain by Sri Maniram Dewan. There they were served "Tea", which was later confirmed by the chief as a native plant,growing in the Assam and Arunachal hiils. The Britishers at this time were actively looking for alternate source to procure tea, as China, the then only source of supply was becoming increasingly unpredictable. Sri Maniram Dewan was also the first Indian Tea planter. The Britishers did not allow any Indian to cultivate Tea in those days. As such Sri Maniram Dewan was later executed for defying the British Rule in India, and thus became the first Martyr of the Indian Freedom struggle from the North Eastern India.


          According to the Encyclopedia Britannica (2008): "In 1824 tea plants were discovered in the hills along the frontier between Burma and the Indian state of Assam. The British introduced tea culture into India in 1836 and into Ceylon (Sri Lanka) in 1867. At first they used seeds from China, but later seeds from the Assam plant were used."


          India was the top producer of tea for nearly a century, but was displaced by China as the top tea producer in the 21st century. Indian tea companies have acquired a number of iconic foreign tea enterprises including British brands Tetley and Typhoo. India is also the world's largest tea-drinking nation. However, the per capita consumption of tea in India remains a modest 750 grams per person every year due to the large population base and high poverty levels.


          


          Taiwan


          Taiwan is famous for the making of Oolong tea and green tea, as well as many western-styled teas. Bubble Tea or "Zhen Zhu Nai Cha" is black tea mixed with condensed milk and tapioca. Since the island was known to Westerners for many centuries as Formosa  short for the Portuguese Ilha Formosa, or "beautiful island"  tea grown in Taiwan is often identified by that name.


          


          United Kingdom
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          The importing of tea into Britain began in the 1660s with the marriage of King Charles II with the Portuguese princess Catherine of Braganza where she brought to the court the habit of drinking tea. In the same year Samuel Pepys records drinking "a china drink of which I had never drunk before". It is probable that early imports came via Amsterdam or through sailors on eastern boats.


          Regular trade began in Guangzhou (Canton). Trade was controlled by two monopolies: the Chinese Hongs (trading companies) and the British East India Company. The Hongs acquired tea from 'the tea men' who had an elaborate supply chain into the mountains and provinces where the tea was grown.


          The East India Company brought back many products, of which tea was just one, but it was to prove one of the most successful. It was initially promoted as a medicinal beverage or tonic. By the end of the seventeenth century tea was taken as a drink, albeit mainly by the aristocracy. In 1690 nobody would have predicted that by 1750 tea would be the national drink.


          The escalation of tea importation and sales over the period 1690 to 1750 is mirrored closely by the increase in importation and sales of cane sugar: the British were not drinking just tea but sweet tea. Thus, two of Britain's trading triangles were to meet within the cup: the sugar sourced from Britain's trading triangle encompassing Britain, Africa and the West Indies and the tea from the triangle encompassing Britain, India and China.


          Britain had to pay China for its tea, but China had little need of British goods, so much of it was paid for with silver bullion. Critics of tea at this time would point to the damage caused to Britain's wealth by this loss of bullion. As an alternative, Britain began producing Opium in India and forced China to trade tea for Opium as part of several treaties after the Opium wars. Tea became an important lubricant of Britain's global trade, contributing to Britain's global dominance by the end of the eighteenth century. To this day tea is seen as a symbol of 'Britishness', particularly Englishness; but also, to some, as a symbol of British Colonialism.


          


          United States of America


          While coffee is more popular, hot brewed black tea is enjoyed both with meals and as a refreshment by much of the population. Iced tea is consumed throughout similarly. In the Southern states sweet tea, sweetened with large amounts of sugar or an artificial sweetener and chilled is the fashion. Outside the South, "Sweet Tea" is rarely found in restaurants or in the home.


          The American speciality tea market has quadrupled in the years from 1993-2008, now being worth $6.8billion a year.


          


          Sri Lanka/Ceylon
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          The plantations started by the British were initially taken over by the government in the 1960s, but have been privatised and are now run by 'plantation companies' which own a few 'estates' or tea plantations each.


          Sri Lanka is renowned for its high quality tea and as the 3rd biggest tea producing country globally , has a production share of 9% in the international sphere, and one of the world's leading exporters with a share of around 19% of the global demand. The total extent of land under tea cultivation has been assessed at approximately 187,309 hectares.


          Ceylon tea is divided into 3 groups as Upcountry, Mid country and Low country tea based on the geography of the land on which it is grown. Today, Ceylon tea is known as one of the best in the world.
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          Tea spreads to the world


          The earliest record of tea in a more occidental writing is said to be found in the statement of an Arabian traveler, that after the year 879 the main sources of revenue in Canton were the duties on salt and tea. Marco Polo records the deposition of a Chinese minister of finance in 1285 for his arbitrary augmentation of the tea taxes. The travelers Giovanni Batista Ramusio (1559), L. Almeida (1576), Maffei (1588), and Taxiera (1610) also mentioned tea. In 1557, Portugal established a trading port in Macau and word of the Chinese drink "ch'a" spread quickly, but there is no mention of them bringing any samples home. In the early 17th century, a ship of the Dutch East India Company brought the first green tea leaves to Amsterdam from China. Tea was known in France by 1636. It enjoyed a brief period of popularity in Paris around 1648. The history of tea in Russia can also be traced back to the seventeenth century. Tea was first offered by China as a gift to Czar Michael I in 1618. The Russian ambassador tried the drink; he did not care for it and rejected the offer, delaying tea's Russian introduction by fifty years. In 1689, tea was regularly imported from China to Russia via a caravan of hundreds of camels traveling the year-long journey, making it a precious commodity at the time. Tea was appearing in German apothecaries by 1657 but never gained much esteem except in coastal areas such as Ostfriesland. Tea first appeared publicly in England during the 1650s, where it was introduced through coffee houses. From there it was introduced to British Colonies in America and elsewhere.


          


          Potential effects of tea on health


          According to Mondal (2007, pp.519520):


          
            Tea leaves contain more than 700 chemicals, among which the compounds closely related to human health are flavanoides, amino acids, vitamins (C, E and K), caffeine and polysaccharides. Moreover, tea drinking has recently proven to be associated with cell-mediated immune function of the human body. Tea plays an important role in improving beneficial intestinal microflora, as well as providing immunity against intestinal disorders and in protecting cell membranes from oxidative damage. Tea also prevents dental caries due to the presence of fluorine. The role of tea is well established in normalizing bloodpressure, lipid depressing activity, prevention of coronary heart diseases and diabetes by reducing the blood-glucose activity. Tea also possesses germicidal and germistatic activities against various gram-positive and gram negative human pathogenic bacteria. Both green and black tea infusions contain a number of antioxidants, mainly catechins that have anti-carcinogenic, anti-mutagenic and anti-tumor properties.

          


          


          Etymology and cognates in other languages


          The Chinese character for tea is 茶, but it is pronounced differently in the various Chinese dialects. Two pronunciations have made their way into other languages around the world. One is t, which comes from the Amoy Min Nan dialect, spoken around the port of Xiamen (Amoy). This pronunciation is believed to come from the old words for tea 梌 (t) or 荼 (t). The other is ch, used by the Cantonese dialect spoken around the ports of Guangzhou (Canton), Hong Kong, Macau, and in overseas Chinese communities, as well as in the Mandarin dialect of northern China. This term was used in ancient times to describe the first flush harvest of tea. Yet another different pronunciation is zu, used in the Wu dialect spoken around Shanghai. The word for tea in both Korea and Japan is 차 and 茶(ちゃ), both transliterated as cha.


          


          The derivatives from t


          
            
              	Language

              	Name

              	Language

              	Name

              	Language

              	Name

              	Language

              	Name

              	Language

              	Name
            


            
              	Afrikaans

              	tee

              	Armenian, Catalan

              	te

              	Czech

              	t or th (1)

              	Danish

              	te

              	Dutch

              	thee
            


            
              	English

              	tea

              	Esperanto

              	teo

              	Estonian

              	tee

              	Faroese

              	te

              	Finnish

              	tee
            


            
              	French

              	th

              	West Frisian

              	tee

              	Galician

              	t

              	German

              	Tee

              	Hebrew

              	תה, te
            


            
              	Hindi

              	chai

              	Kannada

              	chaha

              	Marathi

              	chaha

              	Hungarian

              	tea

              	Icelandic

              	te
            


            
              	Indonesian

              	teh

              	Irish

              	tae

              	Italian

              	t or th

              	Javanese

              	th

              	scientific Latin

              	thea
            


            
              	Latvian

              	tēja

              	Limburgish

              	ti

              	Lithuanian

              	arbata (2)

              	Low Saxon

              	Tee [t(ʰɛˑɪ] or Tei [t(ʰaˑɪ]

              	Malay

              	teh
            


            
              	Malayalam

              	"theyila" means "tea leaf" (ila=leaf)

              	Norwegian

              	te

              	Occitan

              	t

              	Polish

              	herbata (3)

              	Sesotho

              	tea
            


            
              	Scots Gaelic

              	t, teatha

              	Singhalese

              	th

              	Spanish

              	t

              	Scots

              	tea [tiː] ~ [teː]

              	Sundanese

              	enth
            


            
              	Swedish

              	te

              	Tamil

              	தேநீர் thenīr (nīr = water) "theyila" means "tea leaf" (ila=leaf)

              	Telugu

              	తేనీళ్ళు tēnīru

              	Welsh

              	te
            

          


          
            	Note: (1) t or th, but these words are used only when describing a tisane, as in "lipov th" (limeflower tea); čaj is used for "tea" in modern Czech, as explained in the next table. see (4). In case of (2), (3), arbata and herbata are from Latin herba thea.

          


          


          The derivatives from cha or chai


          
            
              	Language

              	Name

              	Language

              	Name

              	Language

              	Name

              	Language

              	Name

              	Language

              	Name
            


            
              	Albanian

              	aj

              	Amharic

              	ሻይ shai

              	Arabic

              	شاي shai

              	Assamese

              	saah

              	Aramaic

              	pronounced chai
            


            
              	Azeri

              	ay

              	Bengali

              	চা cha

              	Bosnian

              	čaj

              	Bulgarian

              	чай chai

              	Capampangan

              	cha
            


            
              	Cebuano

              	tsa

              	Croatian

              	čaj

              	Czech

              	čaj (4)

              	English

              	char, slang

              	Georgian

              	ჩაი, chai
            


            
              	Greek

              	ά tsi

              	Gujarati

              	ચા cha

              	Hindi

              	चाय chai

              	Japanese

              	茶, ちゃ, cha

              	Kannada

              	Chaha
            


            
              	Kazakh

              	шай shai

              	Khasi

              	sha

              	Konkani

              	cha

              	Korean

              	茶,차 cha

              	Macedonian

              	чај, čaj
            


            
              	Malayalam

              	"chaaya"

              	Marathi

              	चहा chahaa

              	Mongolian

              	цай, tsai

              	Nepali

              	chiya चिया

              	Oriya

              	cha
            


            
              	Persian

              	چای chaay

              	Punjabi

              	ਚਾਹ cha

              	Portuguese

              	ch

              	Romanian

              	ceai

              	Russian

              	чай, chai
            


            
              	Serbian

              	чај, čaj

              	Slovak

              	čaj

              	Slovene

              	čaj

              	Somali

              	shaah

              	Swahili

              	chai
            


            
              	Sylheti

              	saah

              	Tagalog

              	tsaa

              	Thai

              	ชา, cha

              	Tibetan

              	ཇ་ ja

              	Tlingit

              	chayu
            


            
              	Turkish

              	ay

              	Telugu

              	chai

              	Ukrainian

              	чай chai

              	Urdu

              	چاىchai

              	Uzbek

              	choy
            


            
              	Vietnamese

              	*tr and ch (5)
            

          


          
            	(5) They are both direct derivatives of the Chinese 茶; the latter term is used mainly in the north and describes a tea made with freshly-picked leaves.

          


          The Polish word for a tea-kettle is czajnik, which could be derived directly from cha or from the cognate Russian word. However, tea in Polish is herbata, which, as well as Lithuanian arbata, was derived from the Latin herba thea, meaning "tea herb".


          It is tempting to correlate these names with the route that was used to deliver tea to these cultures, although the relation is far from simple at times. As an example, the first tea to reach Britain was traded by the Dutch from Fujian, which uses te, and although later most British trade went through Canton, which uses cha, the Fujianese pronunciation continued to be the more popular.


          In Ireland, or at least in Dublin, the term cha is sometimes used for "tea", as is pre-vowel-shift pronunciation "tay" (from which the Irish Gaelic word "tae" is derived). Char was a common slang term for tea throughout British Empire and Commonwealth military forces in the 19th and 20th centuries, crossing over into civilian usage.


          In North America, the word chai is used to refer almost exclusively to the Indian masala chai beverage.


          The original pronunciation "cha" in the Cantonese and Mandarin languages has no [j] ending. Therefore it is merely an adaptation of the Mandarin and Cantonese word "cha" in mainly Eurasian languages that do not usually tolerate a syllable that openly ends in "[a]". The different articulations of the word for tea into the two main groups: "teh-derived" (Min Chinese dialects) and "cha-derived" (Mandarin, Cantonese and other non-Min Chinese dialects) is an interesting one, as it reveals the particular Chinese local cultures where non-Chinese nations acquired their tea and "tea cultures". Not surprisingly, India and the Arab world most likely got their tea cultures from the Cantonese or the Southwestern Mandarin speakers, whereas the Russians got theirs from the northern Mandarin speakers. The Portuguese,the first Europeans to import the herb in large amounts, took the Cantonese form "ch", as used in their trading posts in the south of China, especially Macau. On the contrary, other Western Europeans who copied the Min articulation "teh" probably traded with the Hokkienese while in Southeast Asia.


          Quite recently, no more than 20 years ago, "chai" entered North American English with a particular meaning: Indian masala black tea. Of course this is not the case in other languages, where "chai" usually just means black tea (as people traditionally drink more black tea than green outside of East Asia). English is thus one of the few languages that allow for the dual articulations of "tea" into a "teh-derived" word and a "cha-derived" one, such as Moroccan colloquial Arabic ( Darija): in the case of Moroccan Arabic, "ash-shay" means "generic, or black Middle Eastern tea" whereas "atay" means a specialty tea: Zhejiang or Fujian green tea with fresh mint leaves. The Moroccans are said to have acquired a unique penchant in the Arab world for East Chinese green tea after the ruler Mulay Hassan exchanged some European hostages captured by the Barbary Pirates for a whole ship of Chinese tea. They have thus acquired a word for this special tea different from the generic "ash-shay". see Moroccan tea culture


          Perhaps the only place in which a word unrelated to tea is used to describe the beverage is South America (particularly Andean countries), because a similar stimulant beverage, yerba mate, was consumed there long before tea arrived.


          


          Tea culture


          In many cultures, tea is often had at fancy social events, such as afternoon tea and the tea party. It may be consumed early in the day to heighten alertness; it contains theophylline and bound caffeine (sometimes called "theine"), although there are also decaffeinated teas. In many cultures such as Arab culture tea is a focal point for social gatherings.


          There are tea ceremonies which have arisen in different cultures, Japan's complex, formal and serene one being one of the most well known. Other examples are the Chinese tea ceremony which uses some traditional ways of brewing tea. One form of Chinese tea ceremony is the Gongfu tea ceremony, which typically uses small Yixing clay teapots and oolong tea.


          


          Preparation


          
            [image: Korean tea kettle over hot coal]

            
              Korean tea kettle over hot coal
            

          


          The traditional method of making a cup of tea is to place loose tea leaves, either directly, or in a tea infuser, into a tea pot or teacup and pour hot water over the leaves. After a couple of minutes the leaves are usually removed again, either by removing the infuser, or by straining the tea while serving.


          Most green teas should be allowed to steep for about three minutes, although some types of tea require as much as ten. The strength of the tea should be varied by changing the amount of tea leaves used, not by changing the steeping time. The amount of tea to be used per amount of water differs from tea to tea but one basic recipe may be one slightly heaped teaspoon of tea (about 5ml) for each teacup of water (200ml) (8 oz) prepared as above. Stronger teas, like Assam, to be drunk with milk are often prepared with more leaves, and a more delicate high grown tea such as a Darjeeling are prepared with a little less (as the stronger mid-flavours can overwhelm the champagne notes).


          The best temperature for brewing tea depends on its type. Teas that have little or no oxidation period, such as a green or white tea, are best brewed at lower temperatures between 60C and 85C (140-185F), while teas with longer oxidation periods should be brewed at higher temperatures around 100 C (212F). The higher temperatures are required to extract the large, complex, flavorful phenolic molecules found in fermented tea, although boiling the water reduces the amount of dissolved oxygen in the water,


          Some tea sorts are often brewed several times using the same tea leaves. Historically, in China, tea is divided into a number of infusions. The first infusion is immediately poured out to wash the tea, and then the second and further infusions are drunk. The third through fifth are nearly always considered the best infusions of tea, although different teas open up differently and may require more infusions of hot water to bring them to life.


          One way to taste a tea, throughout its entire process, is to add hot water to a cup containing the leaves and after about 30 seconds to taste the tea. As the tea leaves unfold (known as "The Agony of the Leaves") they give up various parts of themselves to the water and thus the taste evolves. Continuing this from the very first flavours to the time beyond which the tea is quite stewed will allow an appreciation of the tea throughout its entire length.


          
            [image: Black tea infusion.]

            
              Black tea infusion.
            

          


          


          Black tea


          The water for black teas should be added at the boiling point (100 C or 212 F). Many of the active substances in black tea don't develop at temperatures lower than 90 C. For some more delicate teas lower temperatures are recommended. The temperature will have as large an effect on the final flavour as the type of tea used. The most common fault when making black tea is to use water at too low a temperature. Since boiling point drops with increasing altitude, this makes it difficult to brew black tea properly in mountainous areas. It is also recommended that the teapot be warmed before preparing tea, easily done by adding a small amount of boiling water to the pot, swirling briefly, before discarding. Black teas are usually brewed for about 4 minutes and should not be allowed to steep for less than 30 seconds or more than about five minutes (a process known as brewing or [dialectally] mashing in the UK, specifically in Yorkshire ). Longer steeping times make the tea bitter (at this point it is referred to as being stewed in the UK). When the tea has brewed long enough to suit the tastes of the drinker, it should be strained while serving.


          


          Green tea


          Water for green tea, according to most accounts, should be around 80 C to 85 C (176 F to 185 F); the higher the quality of the leaves, the lower the temperature. Hotter water will burn green-tea leaves, producing a bitter taste. Preferably, the container in which the tea is steeped, the mug, or teapot should also be warmed beforehand so that the tea does not immediately cool down. Recently, green tea (as well as some black teas) have been shown to significantly increase interferon levels in tea consumers, which lends credence to the theory that some teas help boost the immune system.


          


          Oolong tea (or Wulong)


          Oolong teas should be brewed around 90 C to 100 C (194 F to 212 F), and again the brewing vessel should be warmed before pouring in the water. Yixing purple clay teapots are the traditional brewing vessel for oolong tea. For best results use spring water, as the minerals in spring water tend to bring out more flavour in the tea. High quality oolong can be brewed multiple times from the same leaves, and unlike green tea it improves with reuse. It is common to brew the same leaves three to five times, the third steeping usually being the best.


          


          Tieguanyin (or 铁观音)


          Tieguanyin, also known as red tea Guanyin, the Goddess of Mercy-kind, is the name of tea, tea varieties is the name. - Yongzhengnianjian in Anxi Xiping Yang Yao found and began to promote. Tieguanyin oolong tea category belong, is one of China's top 10 tea oolong tea category representatives.


          


          Premium or delicate tea


          Some teas, especially green teas and delicate Oolong or Darjeeling teas, are steeped for shorter periods, sometimes less than 30 seconds. Using a tea strainer separates the leaves from the water at the end of the brewing time if a tea bag is not being used. Elevation and time of harvest offer varying taste profiles, proper storage and water quality also plays a large impact on taste.


          


          Pu-erh tea (or Pu'er)


          Pu-erh teas require boiling water for infusion. Some prefer to quickly rinse pu-erh for several seconds with boiling water to remove tea dust which accumulates from the aging process. Infuse pu-erh at the boiling point (100 C or 212 F), and allow to steep for 30 seconds or up to five minutes.


          


          Serving


          In order to preserve the pre-tannin tea without requiring it all to be poured into cups, a second teapot is employed. The steeping pot is best unglazed earthenware; Yixing pots are the best known of these, famed for the high quality clay from which they are made. The serving pot is generally porcelain, which retains the heat better. Larger teapots are a post-19th century invention, as tea before this time was very rare and very expensive. Experienced tea-drinkers often insist that the tea should not be stirred around while it is steeping (sometimes called winding in the UK). This, they say, will do little to strengthen the tea, but is likely to bring the tannins out in the same way that brewing too long will do. For the same reason one should not squeeze the last drops out of a teabag; if stronger tea is desired, more tea leaves should be used.


          


          Adding milk to tea


          
            [image: Tea is sometimes taken with milk]

            
              Tea is sometimes taken with milk
            

          


          The addition of milk to tea was first mentioned in 1680 by the epistolist Madame de Svign. Many teas are traditionally drunk with milk. These include Indian chai, and British tea blends. These teas tend to be very hearty varieties which can be tasted through the milk, such as Assams, or the East Friesian blend. Milk is thought to neutralise remaining tannins and reduce acidity.


          The order in which to make a cup of tea is a much-debated area. Some say that it is preferable to add the milk before the tea, as the high temperature of freshly brewed tea can denature the proteins found in fresh milk, similar to the change in taste of UHT milk, resulting in an inferior tasting beverage. Others insist that it is better to add the milk after brewing the tea, as most teas need to be brewed as close to boiling as possible. The addition of milk chills the beverage during the crucial brewing phase, meaning that the delicate flavour of a good tea cannot be fully appreciated. By adding the milk afterwards, it is easier to dissolve sugar in the tea and also to ensure that the desired amount of milk is added, as the colour of the tea can be observed.


          In Britain and some Commonwealth countries, the order in which the milk and the tea enter the cup is often considered an indicator of social class. Persons of working class background are supposedly more likely to add the milk first and pour the tea in afterwards, whereas persons of middle and upper class backgrounds are more likely to pour the tea in first and then add milk. This is said to be a continuing practice from a time when porcelain (the only ceramic which could withstand boiling water) was only within the purchasing range of the rich - the less wealthy had access only to poor quality earthenware, which would crack unless milk was added first in order to lower the temperature of the tea as it was poured in.


          
            [image: Moroccan tea being served. It is poured from a distance to produce a foam on the tea.]

            
              Moroccan tea being served. It is poured from a distance to produce a foam on the tea.
            

          


          A recent medical study found that certain beneficial effects of tea are lost through the addition of milk.


          


          Other additives


          Other popular additives to tea include sugar or honey, lemon, fruit jams, mint. In colder regions such as Mongolia, Tibet and Nepal, butter is added to provide necessary calories. Tibetan butter tea contains rock salt and dre (yak) butter, which is then churned vigorously in a cylindrical vessel closely resembling a butter churn. The flavour of this beverage is more akin to a rich broth than to tea, and may be described as an acquired taste to those unused to drinking it. The same may be said for salt tea, which is consumed in some cultures in the Hindu-Kush region of northern Pakistan, and probably in other areas as well.


          
            Image:Teh tarik brewer.jpg

            
              Teh tarik, or "pulled tea" being prepared by a mamak stall vendor
            

          


          The flavour of the tea can also be altered by pouring it from different heights, resulting in varying degrees of oxidisation. The art of high-altitude pouring is used principally by people in Northern Africa (e.g. Morocco), but also in West Africa (e.g. Guinea, Mali, Senegal) and can positively alter the flavour of the tea, but it is more likely a technique to cool the beverage destined to be consumed immediately, often cooked with mint leaves. In certain cultures the tea is given different names depending on the height it was poured form. In Mali, gunpowder tea is served in series of three, starting with the highest oxidisation or strongest, unsweetened tea (cooked from fresh leaves), locally referred to as "bitter as death". Follows a second serving, where the same tea leaves are boiled again with some sugar added ("pleasant as life"),and a third one, where the same tea leaves are boiled for the third time with yet more sugar added ("sweet as love"). Green tea is the central ingredient of a distinctly Malian custom, the "Grin", informal social gathering that cuts across social and economic lines, starting in front of family compound gates in the afternoons, extending late in the night, and widely popular in Bamako and other large urban areas.


          In Southeast Asia, particularly in Malaysia and Singapore, the practice of pouring tea from a height has been refined further using black tea to which milk and usually sugar has been added, being poured from a height from one cup to another several times in alternating fashion and in quick succession, to create a tea with entrapped air bubbles creating a frothy "head" in the cup. Expert practitioners of this skill, usually in community hawker food stalls, are a pleasure to watch, a kind of street performance art that adds to the enjoyment of the drink. This beverage, teh tarik, literally, "pulled tea", has a creamier taste than flat milk tea and is extremely popular in the region. Tea pouring in Malaysia has been further developed into an art form in which a dance is done by people pouring tea from one container to another, which in any case takes skill and precision. The participants, each holding two containers, one full of tea, pour it from one to another. They stand in lines and squares and pour the tea into each others' pots. The dance must be choreographed to allow anyone who has both pots full to empty them and refill whoever has no tea at any one point. They are full of rhythmic patterns and a joy to watch.


          


          Economics of tea
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          Tea's world consumption easily equals all other manufactured drinks in the world  including coffee, chocolate, soft drinks, and alcohol  put together. Most tea consumed outside East Asia is produced on large plantations in India or Sri Lanka, destined to be sold to large businesses. Opposite this large-scale industrial production there are many small "gardens", sometimes minuscule plantations, that produce highly sought-after teas prized by gourmets. These teas are both rare and expensive, and can be compared to some of the most expensive wines in this respect.


          India is the world's largest tea-drinking nation although the per capita consumption of tea remains a modest 750 grams per person every year.


          


          Statistics
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          Production


          In 2003, world tea production was 3.15 million tonnes annually. The largest producer was India, followed by China (the order has since reversed), followed by Sri Lanka and Kenya. China is the only country today to produce in industrial quantities all different kinds of tea (white tea, yellow tea, green tea, blue-green tea, red tea and black tea).


          
            
              	
                Production in tonnes. Figures for 2004-2005

                Data from de FAOSTAT ( FAO) FAO database, accessed November 14, 2006

              
            


            
              	China

              	855,192

              	25%

              	830,700

              	24%
            


            
              	India

              	850,500

              	25%

              	940,500

              	27%
            


            
              	Sri Lanka

              	308,090

              	9%

              	308,090

              	9%
            


            
              	Kenya

              	295,000

              	9%

              	295,000

              	9%
            


            
              	Turkey

              	201,663

              	6%

              	202,000

              	6%
            


            
              	Indonesia

              	164,817

              	5%

              	171,410

              	5%
            


            
              	Vietnam

              	108,422

              	3%

              	110,000

              	3%
            


            
              	Japan

              	101,000

              	3%

              	100,000

              	3%
            


            
              	Argentina

              	64,000

              	2%

              	64,000

              	2%
            


            
              	Bangladesh

              	58,000

              	2%

              	58,000

              	2%
            


            
              	Iran

              	52,000

              	2%

              	52,000

              	2%
            


            
              	Malawi

              	50,090

              	1%

              	50,000

              	1%
            


            
              	Uganda

              	36,000

              	1%

              	36,000

              	1%
            


            
              	Other countries

              	208,949

              	6%

              	215,940

              	6%
            


            
              	Total

              	3,353,723

              	100%

              	3,433,640

              	100%
            

          


          


          Organic Tea production


          Production of organic tea is rising; 3,500 tonnes of organic tea were grown in 2003. The majority of this tea (about 75%) is sold in France, Germany, Japan, the United Kingdom and the United States.


          


          Trade
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          Export


          The amount of tea produced is rising but exports are declining. In 2003, 1.4 million tonnes of tea were exported, a decline of 2.6% compared to 2002. This is primarily due to the strong drop in exports from India and Indonesia.


          


          Import


          The principal importers are the CIS, the EU, Pakistan, the United States, Egypt and Japan. In 2003, 1.39 million tons were imported  an increase of 1% over 2002.


          


          Prices


          The large quantities produced in 2003 did not greatly affect the prices, which were relatively stable in that year.


          


          Packaging


          


          Tea bags


          
            [image: Tea Bags]
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          In 1907, American tea merchant Thomas Sullivan began distributing samples of his tea in small silk bags with a drawstring. Consumers noticed that they could simply leave the tea in the bag, and better still re-use it with fresh tea. However, the potential of this distribution/packaging method would not be fully realized until later on. During World War II, tea was rationed. In 1953 (after rationing in the UK ended), Tetley launched the tea bag to the UK and it was an immediate success.


          Tea leaves are packed into a small (usually paper) tea bag. It is easy and convenient, making tea bags popular for many people today. However, the tea used in tea bags has an industry name - it is called "fannings" or "dust" and is the waste product produced from the sorting of higher quality loose leaf tea. It is commonly held among tea aficionados that this method provides an inferior taste and experience. The paper used for the bag can also be tasted by many, which can detract from the tea's flavor. Because fannings and dust are a lower quality of the tea to begin with, the tea found in tea bags is less finicky when it comes to brewing time and temperature.


          Additional reasons why bag tea is considered less well-flavored include:


          
            	Dried tea loses its flavour quickly on exposure to air. Most bag teas (although not all) contain leaves broken into small pieces; the great surface area to volume ratio of the leaves in tea bags exposes them to more air, and therefore causes them to go stale faster. Loose tea leaves are likely to be in larger pieces, or to be entirely intact.


            	Breaking up the leaves for bags extracts flavoured oils.


            	The small size of the bag does not allow leaves to diffuse and steep properly.

          


          


          


          Pyramid tea bags
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          The "pyramid tea bag", introduced by Lipton & PG Tips in 1996, has an unusual design that addresses one of connoisseurs' arguments against paper tea bags, because its three-dimensional shape allows more room for tea leaves to expand while steeping. However, some types of pyramid tea bags have been criticized as being environmentally unfriendly, since their synthetic material does not break down in landfills as loose tea leaves and paper tea bags do.


          


          


          Loose tea
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          The tea leaves are packaged loosely in a canister or other container. Rolled gunpowder tea leaves, which resist crumbling, are commonly vacuum packed for freshness in aluminized packaging for storage and retail. The portions must be individually measured by the consumer for use in a cup, mug, or teapot. This allows greater flexibility, letting the consumer brew weaker or stronger tea as desired, but convenience is sacrificed. Strainers, "tea presses", filtered teapots, and infusion bags are available commercially to avoid having to drink the floating loose leaves and to prevent over-brewing. A more traditional, yet perhaps more effective way around this problem is to use a three-piece lidded teacup, called a gaiwan. The lid of the gaiwan can be tilted to decant the leaves while pouring the tea into a different cup for consumption.


          


          


          Compressed tea


          Some teas (particularly Pu-erh tea) are still compressed for transport, storage, and aging convenience. The tea is prepared and steeped by first loosening leaves off the compressed cake using a small knife. Compressed teas can usually be stored for longer periods of time without "spoilage" when compared with loose leaf tea.


          


          Instant tea


          In recent times, "instant teas" are becoming popular, similar to freeze dried instant coffee. Instant tea was developed in the 1930s, but not commercialized until the late 1950s, and is only more recently becoming popular. These products often come with added flavours, such as vanilla, honey or fruit, and may also contain powdered milk. Similar products also exist for instant iced tea, due to the convenience of not requiring boiling water. Tea connoisseurs tend to criticise these products for sacrificing the delicacies of tea flavor in exchange for convenience.


          


          Canned tea


          Canned tea was first launched in 1981 in Japan. As such, it is a fairly recent innovation, and it has mostly benefits in marketing.


          


          Storage


          Tea has a shelf-life that varies with storage conditions and type of tea. Black tea has a longer shelf-life than green tea. Some teas such as flower teas may go bad in a month or so. An exception, Pu-erh tea improves with age. Tea stays freshest when stored in a dry, cool, dark place in an air-tight container. Black tea stored in a bag inside a sealed opaque canister may keep for two years. Green tea loses its freshness more quickly, usually in less than a year. Gunpowder tea, its leaves being tightly rolled, keeps longer than the more open-leafed Chun Mee tea. Storage life for all teas can be extended by using desiccant packets or oxygen absorbing packets, and by vacuum sealing.


          When storing green tea, discreet use of refrigeration or freezing is recommended. In particular, drinkers need to take precautions against temperature variation.


          Improperly stored tea may lose flavor, acquire disagreeable flavors or odours from other foods, or become moldy.


          


          Tea companies
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              A teapot with floral design
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              A Chinese Yixing Zisha teapot
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              A Chinese Zisha teapot - "Melon"
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              A modern teapot
            

          


          A teapot is a vessel used for steeping tea leaves or an herbal mix in near-boiling water. Tea may be either in a tea bag or loose, in which case a tea strainer will be needed to catch the leaves inside the teapot when the tea is poured. Teapots usually have an opening with a lid at their top, where the tea and water are added, a handle for holding by hand and a spout through which the tea is served. Some teapots have a strainer built-in on the inner edge of spout. A small hole in the lid is necessary for air access inside to stop the spout from dripping and splashing when tea is poured. In modern times, a tea cosy may be used to enhance the steeping or to prevent the contents of the teapot from cooling too rapidly. A tea connoisseur will warm the teapot by rinsing it with boiling water and then draining it completely before making tea.


          


          History of the teapot


          The teapot probably derived originally from the ceramic kettles and wine pots which were made in bronze and other metals and were a feature of Chinese cultural life for thousands of years. The earliest example of a teapot that has survived to this day seems to be the one in the Flagstaff House Museum of Teaware It has been dated to 1513 and attributed to Gongchun


          From the end of the 17th century tea was shipped from China to Europe as part of the export of exotic spices and luxury goods. The ships that brought the tea also carried porcelain teapots. The majority of these teapots were painted in blue and white underglaze. Porcelain being completely vitrified will withstand sea water without damage, so the teapots were packed below deck whilst the tea stayed on top in the dry.


          Tea drinking in Europe was initially the preserve of the upper classes since it was very expensive. Porcelain teapots were particularly desirable because porcelain could not be made in Europe at that time. It wasn't until 1765 that William Cookworthy devised a way of making porcelain and founded a works at Plymouth UK for the production of a porcelain similar to the Chinese. When European potteries began to make their own tea wares they were naturally inspired by the Chinese designs.


          


          Teapot care
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              detail of a sterling silver teapot, hallmarked London
            

          


          Unglazed teapots are recommended not to be washed in a dishwasher or soapy water. They should be rinsed with warm water only and left upside down to dry. If unglazed teapot is used with different teas, it is advisable not to mix them and have dedicated teapots for every tea variety to preserve the taste. Natural tannin sediment in an unglazed teapot should be left untouched as over time it will enhance the flavouring without flaking off as in a glazed teapot. To remove build-up of tannin in a glazed teapot one can use boiling water and a couple teaspoons of baking soda and leave it overnight, then wipe and rinse to desired state.


          


          Teapots in non-teamaking contexts
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              The Utah teapot
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              Sagittarius' teapot
            

          


          A teapot has a rather peculiar shape, and its fame has often nothing to do with its primary function.


          
            	The Utah Teapot is a standard reference object of the computer graphics community, comparable to Hello, World for its popularity. It is included as a graphics primitive in many graphics packages, including AutoCAD, POV-Ray, OpenGL, Direct3D, and 3D Studio Max.


            	Along similar lines, in the "3d pipes" screensaver, under Windows, a Utah teapot appears at pipe junctions periodically.


            	Russell's teapot, a skeptic analogy refuting the unfalsifiability of religious claims devised by Bertrand Russell and further expanded upon by Richard Dawkins.


            	The teapot has been featured in the nursery rhyme, " I'm a Little Teapot".


            	The constellation of Sagittarius famously resembles a teapot.

          


          


          In architecture


          
            	In 2004, a Malaysian cult called the Sky Kingdom erected a pink teapot 35 feet tall on its property as part of its own private symbolism .As part of a crackdown on the sect in August 2005 bulldozers and heavy machinery were sent in to tear down the structure.

          


          
            	The (purported) world's largest architectural teapot is to be found in Ohio .In 1938 The Chester Teapot was constructed by William "Babe" Devon. The Teapot started its life as a gigantic wooden hogshead barrel for a Hire's Root Beer advertising campaign. Devon purchased the barrel in Pennsylvania and had it shipped to Chester where it was set up on Carolina Avenue, which is also State Route 2. A spout and handle were added at this time and the wooden barrel was covered with tin to form the teapot's shape. A large glass ball was placed on top to make the knob of the "lid". The Teapot stood in front of Devon's pottery outlet store. Local teenagers were hired to run a concession and souvenir stand which was set up inside the Teapot.
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              	General
            


            
              	Name, Symbol, Number

              	technetium, Tc, 43
            


            
              	Chemical series

              	transition metals
            


            
              	Group, Period, Block

              	7, 5, d
            


            
              	Appearance

              	silvery gray metal

              [image: ]
            


            
              	Standard atomic weight

              	(0) gmol1
            


            
              	Electron configuration

              	[Kr] 4d5 5s2
            


            
              	Electrons per shell

              	2, 8, 18, 13, 2
            


            
              	Physical properties
            


            
              	Phase

              	solid
            


            
              	Density (near r.t.)

              	11 gcm3
            


            
              	Melting point

              	2430 K

              (2157 C, 3915 F)
            


            
              	Boiling point

              	4538 K

              (4265 C, 7709 F)
            


            
              	Heat of fusion

              	33.29  kJmol1
            


            
              	Heat of vaporization

              	585.2  kJmol1
            


            
              	Specific heat capacity

              	(25C) 24.27 Jmol1K1
            


            
              	
                
                  
                    Vapor pressure (extrapolated)
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              	Atomic properties
            


            
              	Crystal structure

              	hexagonal
            


            
              	Oxidation states

              	7, 6, 5, 4, 3, 1

              (strongly acidic oxide)
            


            
              	Electronegativity

              	1.9 (Pauling scale)
            


            
              	Electron affinity

              	-53 kJ/mol
            


            
              	Ionization energies

              	1st: 702 kJ/mol
            


            
              	2nd: 1470 kJ/mol
            


            
              	3rd: 2850 kJ/mol
            


            
              	Atomic radius

              	135  pm
            


            
              	Atomic radius (calc.)

              	183 pm
            


            
              	Covalent radius

              	156 pm
            


            
              	Miscellaneous
            


            
              	Magnetic ordering

              	Paramagnetic
            


            
              	Thermal conductivity

              	(300K) 50.6 Wm1K1
            


            
              	CAS registry number

              	7440-26-8
            


            
              	Selected isotopes
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          Technetium (pronounced /tɛkˈniːʃɪəm/) is the lightest chemical element with no stable isotope.It is a synthetic element. It has atomic number 43 and is given the symbol Tc. The chemical properties of this silvery grey, crystalline transition metal are intermediate between rhenium and manganese. Its short-lived gamma-emitting nuclear isomer 99 mTc ( technetium-99m) is used in nuclear medicine for a wide variety of diagnostic tests. 99Tc is used as a gamma ray-free source of beta particles. The pertechnetate ion (TcO4-) could eventually be used as a strong anodic corrosion inhibitor for mild steel in closed cooling systems.


          Before the element was discovered, many of the properties of element 43 were predicted by Dmitri Mendeleev. Mendeleev noted a gap in his periodic table and called the element ekamanganese. In 1937 its isotope 97Tc became the first predominantly artificial element to be produced, hence its name (from the Greek ό, meaning "artificial"). Most technetium produced on Earth is a by-product of fission of uranium-235 in nuclear reactors and is extracted from nuclear fuel rods. No isotope of technetium has a half-life longer than 4.2 million years (98Tc), so its detection in red giants in 1952 helped bolster the theory that stars can produce heavier elements. On Earth, technetium occurs in trace but measurable quantities as a product of spontaneous fission in uranium ore or by neutron capture in molybdenum ores.


          


          Characteristics


          Technetium is a silvery-grey radioactive metal with an appearance similar to platinum. However, it is commonly obtained as a grey powder. Its position in the periodic table is between rhenium and manganese and as predicted by the periodic law its properties are intermediate between those two elements. Technetium is unusual among the lighter elements in that it has no stable isotopes. Only technetium and promethium have no stable isotopes, but are followed by elements which do.


          Technetium is therefore extremely rare on Earth. Technetium plays no natural biological role and is not normally found in the human body.


          The metal form of technetium slowly tarnishes in moist air. Its oxides are TcO2 and Tc2O7. Under oxidizing conditions technetium (VII) will exist as the pertechnetate ion, TcO4-. Common oxidation states of technetium include 0, +2, +4, +5, +6 and +7. Technetium will burn in oxygen when in powder form. It dissolves in aqua regia, nitric acid, and concentrated sulfuric acid, but it is not soluble in hydrochloric acid. It has characteristic spectral lines at 363 nm, 403 nm, 410 nm, 426 nm, 430 nm, and 485 nm.


          The metal form is slightly paramagnetic, meaning its magnetic dipoles align with external magnetic fields even though technetium is not normally magnetic. The crystal structure of the metal is hexagonal close-packed. Pure metallic single-crystal technetium becomes a type II superconductor at 7.46 K; irregular crystals and trace impurities raise this temperature to 11.2 K for 99.9% pure technetium powder. Below this temperature technetium has a very high magnetic penetration depth, the largest among the elements apart from niobium.


          Technetium is produced in quantity by nuclear fission, and spreads more readily than many radionuclides. In spite of the importance of understanding its toxicity in animals and humans, experimental evidence is scant. It appears to have low chemical toxicity. Its radiological toxicity (per unit of mass) is a function of compound, type of radiation for the isotope in question, and the isotope half-life. Technetium-99m is particularly attractive for medical applications, as the radiation from this isotope is a gamma ray with the same wavelength as X-rays used for common medical diagnostic X-ray applications, giving it adequate penetration while causing minimal damage for a gamma photon. This, plus the extremely short half-life of this metastable nuclear isomer, followed by the relatively long half-life of the daughter isotope Tc-99 which allows it to be eliminated from the body before it decays. This leads to a relatively low dose of administered radiation in biologically dose-equivalent amounts ( sieverts) for a typical Tc-99m based nuclear scan (see more on this subject below).


          All isotopes of technetium must be handled carefully. The most common isotope, technetium-99, is a weak beta emitter; such radiation is stopped by the walls of laboratory glassware. Soft X-rays are emitted when the beta particles are stopped, but as long as the body is kept more than 30 cm away these should pose no problem. The primary hazard when working with technetium is inhalation of dust; such radioactive contamination in the lungs can pose a significant cancer risk. For most work, careful handling in a fume hood is sufficient; a glove box is not needed.


          


          Applications


          


          Nuclear medicine


          99mTc ("m" indicates that this is a metastable nuclear isomer) is used in radioactive isotope medical tests, for example as a radioactive tracer that medical equipment can detect in the human body. It is well suited to the role because it emits readily detectable 140 keV gamma rays, and its half-life is 6.01 hours (meaning that about fourteen sixteenths of it decays to 99Tc in 24 hours). Klaus Schwochau's book Technetium lists 31 radiopharmaceuticals based on 99mTc for imaging and functional studies of the brain, myocardium, thyroid, lungs, liver, gallbladder, kidneys, skeleton, blood and tumors.


          Immunoscintigraphy incorporates 99mTc into a monoclonal antibody, an immune system protein capable of binding to cancer cells. A few hours after injection, medical equipment is used to detect the gamma rays emitted by the 99mTc; higher concentrations indicate where the tumor is. This technique is particularly useful for detecting hard-to-find cancers, such as those affecting the intestine. These modified antibodies are sold by the German company Hoechst (now part of Sanofi-Aventis) under the name " Scintium".


          When 99mTc is combined with a tin compound it binds to red blood cells and can therefore be used to map circulatory system disorders. It is commonly used to detect gastrointestinal bleeding sites. A pyrophosphate ion with 99mTc adheres to calcium deposits in damaged heart muscle, making it useful to gauge damage after a heart attack. The sulfur colloid of 99mTc is scavenged by the spleen, making it possible to image the structure of the spleen.


          Radiation exposure due to diagnostic treatment involving Tc-99m can be kept low. Because 99mTc has a short half-life and high energy gamma (allowing small amounts to be easily detected), its quick decay into the far-less radioactive 99Tc results in relatively less total radiation dose to the patient, per unit of initial activity after administration. In the form administered in these medical tests (usually pertechnetate) both isotopes are quickly eliminated from the body, generally within a few days.


          Technetium for nuclear medicine purposes is usually extracted from technetium-99m generators. 95mTc, with a half-life of 61 days, is used as a radioactive tracer to study the movement of technetium in the environment and in plant and animal systems.


          


          Industrial


          Technetium-99 decays almost entirely by beta decay, emitting beta particles with consistent low energies and no accompanying gamma rays. Moreover, its long half-life means that this emission decreases very slowly with time. It can also be extracted to a high chemical and isotopic purity from radioactive waste. For these reasons, it is a NIST standard beta emitter, used for equipment calibration.


          Technetium-99 has also been proposed for use in optoelectric and nanoscale nuclear batteries.


          


          Chemical


          Like rhenium and palladium, technetium can serve as a catalyst. For certain reactions, for example the dehydrogenation of isopropyl alcohol, it is a far more effective catalyst than either rhenium or palladium. Of course, its radioactivity is a major problem in finding safe applications.


          Under certain circumstances, a small concentration (5105 mol/ L) of the pertechnetate ion in water can protect iron and carbon steels from corrosion. For this reason, pertechnetate could find use as an anodic corrosion inhibitor for steel, although technetium's radioactivity poses problems for strictly chemical uses such as these. While (for example) CrO42 can also inhibit corrosion, it requires a concentration ten times as high. In one experiment, a test specimen was kept in an aqueous solution of pertechnetate for 20 years and was still uncorroded. The mechanism by which pertechnetate prevents corrosion is not well-understood, but seems to involve the reversible formation of a thin surface layer. One theory holds that the pertechnetate reacts with the steel surface to form a layer of technetium dioxide which prevents further corrosion; the same effect explains how iron powder can be used to remove pertechnetate from water. ( Activated carbon can also be used for the same effect.) The effect disappears rapidly if the concentration of pertechnetate falls below the minimum concentration or if too high a concentration of other ions is added.


          As noted, the radioactive nature of technetium (3 M Bq per liter at the concentrations required) makes this corrosion protection impractical in almost all situations. Nevertheless, corrosion protection by pertechnetate ions was proposed (but never adopted) for use in boiling water reactors.


          


          History


          


          Search for element 43
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              Dmitri Mendeleev predicted technetium's properties before it was discovered.
            

          


          For a number of years there was a gap in the periodic table between molybdenum (element 42) and ruthenium (element 44). Many early researchers were eager to be the first to discover and name the missing element; its location in the table suggested that it should be easier to find than other undiscovered elements. It was first thought to have been found in platinum ores in 1828. It was given the name polinium but it turned out to be impure iridium. Then in 1846 the element ilmenium was claimed to have been discovered but was determined to be impure niobium. This mistake was repeated in 1847 with the "discovery" of pelopium. Dmitri Mendeleev predicted that this missing element, as part of other predictions, would be chemically similar to manganese and gave it the name ekamanganese.


          In 1877, the Russian chemist Serge Kern reported discovering the missing element in platinum ore. Kern named what he thought was the new element davyum, after the noted English chemist Sir Humphry Davy, but it was determined to be a mixture of iridium, rhodium and iron. Another candidate, lucium, followed in 1896 but it was determined to be yttrium. Then in 1908 the Japanese chemist Masataka Ogawa found evidence in the mineral thorianite which he thought indicated the presence of element 43. Ogawa named the element nipponium, after Japan (which is Nippon in Japanese). In 2004 H. K Yoshihara utilized "a record of X-ray spectrum of Ogawa's nipponium sample from thorianite [which] was contained in a photographic plate preserved by his family. The spectrum was read and indicated the absence of the element 43 and the presence of the element 75 (rhenium)."


          German chemists Walter Noddack, Otto Berg and Ida Tacke (later Mrs. Noddack) reported the discovery of element 75 and element 43 in 1925 and named element 43 masurium (after Masuria in eastern Prussia, now in Poland, the region where Walter Noddack's family originated). The group bombarded columbite with a beam of electrons and deduced element 43 was present by examining X-ray diffraction spectrograms. The wavelength of the X-rays produced is related to the atomic number by a formula derived by Henry Moseley in 1913. The team claimed to detect a faint X-ray signal at a wavelength produced by element 43. Contemporary experimenters could not replicate the discovery, and in fact it was dismissed as an error for many years.


          In 1998 John T. Armstrong of the National Institute of Standards and Technology ran "computer simulations" of the 1925 experiments and obtained results quite close to those reported by the Noddack team. He claimed that this was further supported by work published by David Curtis of the Los Alamos National Laboratory measuring the (tiny) natural occurrence of technetium. However, the Noddack's experimental results have never been reproduced, and they were unable to isolate any element 43. Debate still exists as to whether the 1925 team actually did discover element 43.


          


          Official discovery and later history


          Discovery of element 43 was finally confirmed in a 1937 experiment at the University of Palermo in Sicily conducted by Carlo Perrier and Emilio Segr. In the summer of 1936 Segr and his wife visited the United States, first New York at Columbia University, where he had spent time the previous summer, and then Berkeley at Ernest O. Lawrence's Radiation Laboratory. He persuaded cyclotron inventor Lawrence to let him take back some discarded cyclotron parts that had become radioactive. In early 1937 Lawrence mailed him a molybdenum foil that had been part of the deflector in the cyclotron. Segr enlisted his experienced chemist colleague Perrier to attempt to prove through comparative chemistry that the molybdenum activity was indeed Z = 43, an element not existent in nature because of its instability against nuclear decay. With considerable difficulty they finally succeeded in isolating three distinct decay periods (90, 80, and 50 days) that eventually turned out to be two isotopes, 95Tc and 97Tc, of technetium, the name given later by Perrier and Segr to the first man-made element. University of Palermo officials wanted them to name their discovery panormium, after the Latin name for Palermo, Panormus. The researchers instead named element 43 after the Greek word ό, meaning "artificial", since it was the first element to be artificially produced. Segr returned to Berkeley and immediately sought out Glenn T. Seaborg. They isolated the technetium-99m isotope which is now used in some 10,000,000 medical diagnostic procedures annually.


          In 1952 astronomer Paul W. Merrill in California detected the spectral signature of technetium (in particular, light at 403.1 nm, 423.8 nm, 426.8 nm, and 429.7 nm) in light from S-type red giants. These massive stars near the end of their lives were rich in this short-lived element, meaning nuclear reactions within the stars must be producing it. This evidence was used to bolster the then unproven theory that stars are where nucleosynthesis of the heavier elements occurs. More recently, such observations provided evidence that elements were being formed by neutron capture in the s-process.


          Since its discovery, there have been many searches in terrestrial materials for natural sources. In 1962, technetium-99 was isolated and identified in pitchblende from the Belgian Congo in extremely small quantities (about 0.2 ng/kg); there it originates as a spontaneous fission product of uranium-238. This discovery was made by B.T. Kenna and P.K. Kuroda. There is also evidence that the Oklo natural nuclear fission reactor produced significant amounts of technetium-99, which has since decayed to ruthenium-99.


          


          Occurrence and production


          


          Natural production


          Since technetium is unstable, only minute traces occur naturally in the Earth's crust as a spontaneous fission product of uranium. In 1999 David Curtis (see above) estimated that a kilogram of uranium contains 1 nanogram (1109 g) of technetium. Extraterrestrial technetium was found in some red giant stars (S-, M-, and N-types) that contain an absorption line in their spectrum indicating the presence of this element.
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          Byproduct production of Tc-99 in fission wastes


          In contrast with the rare natural occurrence, bulk quantities of technetium-99 are produced each year from spent nuclear fuel rods, which contain various fission products. The fission of a gram of uranium-235 in nuclear reactors yields 27 mg of 99Tc, giving technetium a fission product yield of 6.1%. Other fissile isotopes also produce similar yields of technetium, e.g. 4.9% from uranium-233 or 6.21% from plutonium-239.


          It is estimated that up to 1994, about 49,000 T Bq (78 metric tons) of technetium was produced in nuclear reactors, which is by far the dominant source of terrestrial technetium. However, only a fraction of the production is used commercially. As of 2005, technetium-99 is available to holders of an ORNL permit for US$83/g plus packing charges.


          Since the yield of technetium-99 as a product of the nuclear fission of both uranium-235 and plutonium-239 is moderate, it is present in radioactive waste of fission reactors and is produced when a fission bomb is detonated. The amount of artificially produced technetium in the environment exceeds its natural occurrence to a large extent. This is due to release by atmospheric nuclear testing along with the disposal and processing of high-level radioactive waste. Due to its high fission yield and relatively high half-life, technetium-99 is one of the main components of nuclear waste. Its decay, measured in becquerels per amount of spent fuel, is dominant at about 104 to 106 years after the creation of the nuclear waste.


          An estimated 160 T Bq (about 250 kg) of technetium-99 was released into the environment up to 1994 by atmospheric nuclear tests. The amount of technetium-99 from nuclear reactors released into the environment up to 1986 is estimated to be on the order of 1000 TBq (about 1600 kg), primarily by nuclear fuel reprocessing; most of this was discharged into the sea. In recent years, reprocessing methods have improved to reduce emissions, but as of 2005 the primary release of technetium-99 into the environment is by the Sellafield plant, which released an estimated 550 TBq (about 900 kg) from 19951999 into the Irish Sea. From 2000 onwards the amount has been limited by regulation to 90 TBq (about 140 kg) per year.


          As a result of nuclear fuel reprocessing, technetium has been discharged into the sea in a number of locations, and some seafood contains tiny but measurable quantities. For example, lobster from west Cumbria contains small amounts of technetium. The anaerobic, spore-forming bacteria in the Clostridium genus are able to reduce Tc(VII) to Tc(IV). Clostridia bacteria play a role in reducing iron, manganese and uranium, thereby affecting these elements' solubility in soil and sediments. Their ability to reduce technetium may determine a large part of Tc's mobility in industrial wastes and other subsurface environments.


          The long half-life of technetium-99 and its ability to form an anionic species makes it (along with 129I) a major concern when considering long-term disposal of high-level radioactive waste. In addition, many of the processes designed to remove fission products from medium-active process streams in reprocessing plants are designed to remove cationic species like caesium (e.g., 137Cs) and strontium (e.g., 90Sr). Hence the pertechnetate is able to escape through these treatment processes. Current disposal options favour burial in geologically stable rock. The primary danger with such a course is that the waste is likely to come into contact with water, which could leach radioactive contamination into the environment. The anionic pertechnetate and iodide are less able to absorb onto the surfaces of minerals so they are likely to be more mobile.


          By comparison plutonium, uranium, and caesium are much more able to bind to soil particles. For this reason, the environmental chemistry of technetium is an active area of research. An alternative disposal method, transmutation, has been demonstrated at CERN for technetium-99. This transmutation process is one in which the technetium (99Tc as a metal target) is bombarded with neutrons to form the shortlived 100Tc (half life = 16 seconds) which decays by beta decay to ruthenium (100Ru). If recovery of usable ruthenium is a goal, an extremely pure technetium target is needed; if small traces of the minor actinides such as americium and curium are present in the target, they are likely to undergo fission and form more fission products which increase the radioactivity of the irradiated target. The formation of 106Ru (half life 374 days) from the fresh fission is likely to increase the activity of the final ruthenium metal, which will then require a longer cooling time after irradiation before the ruthenium can be used.


          The actual production of technetium-99 from spent nuclear fuel is a long process. During fuel reprocessing, it appears in the waste liquid, which is highly radioactive. After sitting for several years, the radioactivity has fallen to a point where extraction of the long-lived isotopes, including technetium-99, becomes feasible. Several chemical extraction processes are used yielding technetium-99 metal of high purity.


          


          Neutron activation of molybdenum or other pure elements


          The meta stable (a state where the nucleus is in an excited state) isotope 99mTc is produced as a fission product from the fission of uranium or plutonium in nuclear reactors. Because used fuel is allowed to stand for several years before reprocessing, all 99Mo and 99mTc will have decayed by the time that the fission products are separated from the major actinides in conventional nuclear reprocessing. The PUREX raffinate will contain a high concentration of technetium as TcO4- but almost all of this will be 99Tc. The vast majority of the 99mTc used in medical work is formed from 99Mo which is formed by the neutron activation of 98Mo. 99Mo has a half-life of 67 hours, so short-lived 99mTc (half-life: 6 hours), which results from its decay, is being constantly produced. The hospital then chemically extracts the technetium from the solution by using a technetium-99m generator ("technetium cow," also occasionally called a molybdenum cow).


          The normal technetium cow is an alumina column which contains molybdenum-98; inasmuch as aluminium has a small neutron cross section, it is convenient for an alumina column bearing inactive 98Mo to be irradiated with neutrons to make the radioactive Mo-99 column for the technetium cow. By working in this way, there is no need for the complex chemical steps which would be required to separate molybdenum from a fission product mixture. This alternative method requires that an enriched uranium target be irradiated with neutrons to form 99Mo as a fission product, then separated.


          Other technetium isotopes are not produced in significant quantities by fission; when needed, they are manufactured by neutron irradiation of parent isotopes (for example, 97Tc can be made by neutron irradiation of 96Ru).


          


          Isotopes


          Technetium is one of the two elements in the first 82 that have no stable isotopes (in fact, it is the lowest-numbered element that is exclusively radioactive); the other such element is promethium. The most stable radioisotopes are 98Tc ( half-life of 4.2 Ma), 97Tc (half-life: 2.6 Ma) and 99Tc (half-life: 211.1 ka).


          Twenty-two other radioisotopes have been characterized with atomic masses ranging from 87.933 u (88Tc) to 112.931 u (113Tc). Most of these have half-lives that are less than an hour; the exceptions are 93Tc (half-life: 2.75 hours), 94Tc (half-life: 4.883 hours), 95Tc (half-life: 20 hours), and 96Tc (half-life: 4.28 days).


          Technetium also has numerous meta states. 97mTc is the most stable, with a half-life of 90.1 days (0.097 MeV). This is followed by 95mTc (half life: 61 days, 0.038 MeV), and 99mTc (half-life: 6.01 hours, 0.143 MeV). 99mTc only emits gamma rays, subsequently decaying to 99Tc.


          For isotopes lighter than the most stable isotope, 98Tc, the primary decay mode is electron capture, giving molybdenum. For the heavier isotopes, the primary mode is beta emission, giving ruthenium, with the exception that 100Tc can decay both by beta emission and electron capture.


          Technetium-99 is the most common and most readily available isotope, as it is a major product of the fission of uranium-235. One gram of 99Tc produces 6.2108 disintegrations a second (that is, 0.62 G Bq/g).


          


          Stability of technetium isotopes


          Technetium and promethium are unusual light elements in that they have no stable isotopes. The reason for this is somewhat complicated.


          Using the liquid drop model for atomic nuclei, one can derive a semiempirical formula for the binding energy of a nucleus. This formula predicts a "valley of beta stability" along which nuclides do not undergo beta decay. Nuclides that lie "up the walls" of the valley tend to decay by beta decay towards the centre (by emitting an electron, emitting a positron, or capturing an electron).


          For a fixed odd number of nucleons A, the graph of binding energies vs. atomic number (number of protons) is shaped like a parabola (U-shaped), with the most stable nuclide at the bottom. A single beta decay or electron captures then transforms one nuclide of mass A into the next or preceding one, if the product has a lower binding energy and the difference in energy is sufficient to drive the decay mode. When there is only one parabola, there can be only one stable isotope lying on that parabola.


          For a fixed even number of nucleons A, the graph is jagged and is better visualized as two separate parabolas for even and odd atomic numbers, because isotopes with an even number of protons and an even number of neutrons are more stable than isotopes with an odd number of neutrons and an odd number of protons.


          When there are two parabolas, that is, when the number of nucleons is even, it can happen (rarely) that there is a stable nucleus with an odd number of neutrons and an odd number of protons (although there are only 4 truly stable examples as opposed to very long-lived: the light nuclei: 2H, 6Li, 10B, 14N). However, if this happens, there can be no stable isotope with an even number of neutrons and an even number of protons.


          For technetium (Z=43), the valley of beta stability is centered at around 98 nucleons. However, for every number of nucleons from 95 to 102, there is already at least one stable nuclide of either molybdenum (Z=42) or ruthenium (Z=44). For the isotopes with odd numbers of nucleons, this immediately rules out a stable isotope of technetium, since there can be only one stable nuclide with a fixed odd number of nucleons. For the isotopes with an even number of nucleons, since technetium has an odd number of protons, any isotope must also have an odd number of neutrons. In such a case, the presence of a stable nuclide having the same number of nucleons and an even number of protons rules out the possibility of a stable nucleus.
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          Technology is a broad concept that deals with a species' usage and knowledge of tools and crafts, and how it affects a species' ability to control and adapt to its environment. In human society, it is a consequence of science and engineering, although several technological advances predate the two concepts. Technology is a term with origins in the Greek "technologia", "ί"  "techne", "έ" ("craft") and "logia", "ί" ("saying"). However, a strict definition is elusive; "technology" can refer to material objects of use to humanity, such as machines, hardware or utensils, but can also encompass broader themes, including systems, methods of organization, and techniques. The term can either be applied generally or to specific areas: examples include "construction technology", "medical technology", or " state-of-the-art technology".


          The human race's use of technology began with the conversion of natural resources into simple tools. The prehistorical discovery of the ability to control fire increased the available sources of food and the invention of the wheel helped humans in travelling in and controlling their environment. Recent technological developments, including the printing press, the telephone, and the Internet, have lessened physical barriers to communication and allowed humans to interact on a global scale. However, not all technology has been used for peaceful purposes; the development of weapons of ever-increasing destructive power has progressed throughout history, from clubs to nuclear weapons.


          Technology has affected society and its surroundings in a number of ways. In many societies, technology has helped develop more advanced economies (including today's global economy) and has allowed the rise of a leisure class. Many technological processes produce unwanted by-products, known as pollution, and deplete natural resources, to the detriment of the Earth and its environment. Various implementations of technology influence the values of a society and new technology often raises new ethical questions. Examples include the rise of the notion of efficiency in terms of human productivity, a term originally applied only to machines, and the challenge of traditional norms.


          Philosophical debates have arisen over the present and future use of technology in society, with disagreements over whether technology improves the human condition or worsens it. Neo-Luddism, anarcho-primitivism, and similar movements criticise the pervasiveness of technology in the modern world, claiming that it harms the environment and alienates people; proponents of ideologies such as transhumanism and techno-progressivism view continued technological progress as beneficial to society and the human condition. Indeed, until recently, it was believed that the development of technology was restricted only to human beings, but recent scientific studies indicate that other primates and certain dolphin communities have developed simple tools and learned to pass their knowledge to other generations.


          


          Definition and usage
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          In general technology is the relationship that society has with its tools and crafts, and to what extent society can control its environment. The Merriam-Webster dictionary offers a definition of the term: "the practical application of knowledge especially in a particular area" and "a capability given by the practical application of knowledge". Ursula Franklin, in her 1989 "Real World of Technology" lecture, gave another definition of the concept; it is "practice, the way we do things around here". The term is often used to imply a specific field of technology, or to refer to high technology, rather than technology as a whole. Bernard Stiegler, in Technics and Time, 1, defines technology in two ways: as "the pursuit of life by means other than life", and as "organized inorganic matter."


          Technology can be most broadly defined as the entities, both material and immaterial, created by the application of mental and physical effort in order to achieve some value. In this usage, technology refers to tools and machines that may be used to solve real-world problems. It is a far-reaching term that may include simple tools, such as a crowbar or wooden spoon, or more complex machines, such as a space station or particle accelerator. Tools and machines need not be material; virtual technology, such as computer software and business methods, fall under this definition of technology.


          The word "technology" can also be used to refer to a collection of techniques. In this context, it is the current state of humanity's knowledge of how to combine resources to produce desired products, to solve problems, fulfill needs, or satisfy wants; it includes technical methods, skills, processes, techniques, tools and raw materials. When combined with another term, such as "medical technology" or "space technology", it refers to the state of the respective field's knowledge and tools. " State-of-the-art technology" refers to the high technology available to humanity in any field.


          Technology can be viewed as an activity that forms or changes culture. Additionally, technology is the application of math, science, and the arts for the benefit of life as it is known. A modern example is the rise of communication technology, which has lessened barriers to human interaction and, as a result, has helped spawn new subcultures; the rise of cyberculture has, at its basis, the development of the Internet and the computer. Not all technology enhances culture in a creative way; technology can also help facilitate political oppression and war via tools such as guns. As a cultural activity, technology predates both science and engineering, each of which formalize some aspects of technological endeavor.



          


          Science, engineering and technology


          The distinction between science, engineering and technology is not always clear. Science is the reasoned investigation or study of phenomena, aimed at discovering enduring principles among elements of the phenomenal world by employing formal techniques such as the scientific method. Technologies are not usually exclusively products of science, because they have to satisfy requirements such as utility, usability and safety.


          Engineering is the goal-oriented process of designing and making tools and systems to exploit natural phenomena for practical human means, often (but not always) using results and techniques from science. The development of technology may draw upon many fields of knowledge, including scientific, engineering, mathematical, linguistic, and historical knowledge, to achieve some practical result.


          Technology is often a consequence of science and engineering  although technology as a human activity precedes the two fields. For example, science might study the flow of electrons in electrical conductors, by using already-existing tools and knowledge. This new-found knowledge may then be used by engineers to create new tools and machines, such as semiconductors, computers, and other forms of advanced technology. In this sense, scientists and engineers may both be considered technologists; the three fields are often considered as one for the purposes of research and reference.


          


          Role in human history


          


          Paleolithic (2.5 million  10,000 BC)
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          The use of tools by early humans was partly a process of discovery, partly of evolution. Early humans evolved from a race of foraging hominids which were already bipedal, with a brain mass approximately one third that of modern humans. Tool use remained relatively unchanged for most of early human history, but approximately 50,000 years ago, a complex set of behaviors and tool use emerged, believed by many archaeologists to be connected to the emergence of fully-modern language.


          


          Stone tools
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          Human ancestors have been using stone and other tools since long before the emergence of Homo sapiens approximately 200,000 years ago. The earliest methods of stone tool making, known as the Oldowan "industry", date back to at least 2.3 million years ago, with the earliest direct evidence of tool usage found in Ethiopia within the Great Rift Valley, dating back to 2.5 million years ago. This era of stone tool use is called the Paleolithic, or "Old stone age", and spans all of human history up to the development of agriculture approximately 12,000 years ago.


          To make a stone tool, a " core" of hard stone with specific flaking properties (such as flint) was struck with a hammerstone. This flaking produced a sharp edge on the core stone as well as on the flakes, either of which could be used as tools, primarily in the form of choppers or scrapers. These tools greatly aided the early humans in their hunter-gatherer lifestyle to perform a variety of tasks including butchering carcasses (and breaking bones to get at the marrow); chopping wood; cracking open nuts; skinning an animal for its hide; and even forming other tools out of softer materials such as bone and wood.


          The earliest stone tools were crude, being little more than a fractured rock. In the Acheulian era, beginning approximately 1.65 million years ago, methods of working these stone into specific shapes, such as hand axes emerged. The Middle Paleolithic, approximately 300,000 years ago, saw the introduction of the prepared-core technique, where multiple blades could be rapidly formed from a single core stone. The Upper Paleolithic, beginning approximately 40,000 years ago, saw the introduction of pressure flaking, where a wood, bone, or antler punch could be used to shape a stone very finely.


          


          Fire


          The discovery and utilization of fire, a simple energy source with many profound uses, was a turning point in the technological evolution of humankind. The exact date of its discovery is not known; evidence of burnt animal bones at the Cradle of Humankind suggests that the domestication of fire occurred before 1,000,000BCE; scholarly consensus indicates that Homo erectus had controlled fire by between 500,000BCE and 400,000BCE. Fire, fueled with wood and charcoal, allowed early humans to cook their food to increase its digestibility, improving its nutrient value and broadening the number of foods that could be eaten.


          


          Clothing and shelter


          Other technological advances made during the Paleolithic era were clothing and shelter; the adoption of both technologies cannot be dated exactly, but they were a key to humanity's progress. As the Paleolithic era progressed, dwellings became more sophisticated and more elaborate; as early as 380,000BCE, humans were constructing temporary wood huts. Clothing, adapted from the fur and hides of hunted animals, helped humanity expand into colder regions; humans began to migrate out of Africa by 200,000BCE and into other continents, such as Eurasia.


          Humans began to work bones, antler, and hides, as evidenced by burins and racloirs produced during this period.


          


          Neolithic through Classical Antiquity (10,000BCE  300CE)
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          Man's technological ascent began in earnest in what is known as the Neolithic period ("New stone age"). The invention of polished stone axes was a major advance because it allowed forest clearance on a large scale to create farms. The discovery of agriculture allowed for the feeding of larger populations, and the transition to a sedentist lifestyle increased the number of children that could be simultaneously raised, as young children no longer needed to be carried, as was the case with the nomadic lifestyle. Additionally, children could contribute labor to the raising of crops more readily than they could to the hunter-gatherer lifestyle.


          With this increase in population and availability of labor came an increase in labor specialization. What triggered the progression from early Neolithic villages to the first cities, such as Uruk, and the first civilizations, such as Sumer, is not specifically known; however, the emergence of increasingly hierarchical social structures, the specialization of labor, trade and war amongst adjacent cultures, and the need for collective action to overcome environmental challenges, such as the building of dikes and reservoirs, are all thought to have played a role.


          


          Metal tools


          Continuing improvements led to the furnace and bellows and provided the ability to smelt and forge native metals (naturally occurring in relatively pure form). Gold, copper, silver, and lead, were such early metals. The advantages of copper tools over stone, bone, and wooden tools were quickly apparent to early humans, and native copper was probably used from near the beginning of Neolithic times (about 8000 BCE). Native copper does not naturally occur in large amounts, but copper ores are quite common and some of them produce metal easily when burned in wood or charcoal fires. Eventually, the working of metals led to the discovery of alloys such as bronze and brass (about 4000 BCE). The first uses of iron alloys such as steel dates to around 1400 BCE.


          


          Energy and Transport


          Meanwhile, humans were learning to harness other forms of energy. The earliest known use of wind power is the sailboat. The earliest record of a ship under sail is shown on an Egyptian pot dating back to 3200 BCE. From prehistoric times, Egyptians probably used "the power of the Nile" annual floods to irrigate their lands, gradually learning to regulate much of it through purposely-built irrigation channels and 'catch' basins. Similarly, the early peoples of Mesopotamia, the Sumerians, learned to use the Tigris and Euphrates rivers for much the same purposes. But more extensive use of wind and water (and even human) power required another invention.
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          According to archaeologists, the wheel was invented around 4000 B.C. The wheel was likely independently invented in Mesopotamia (in present-day Iraq) as well. Estimates on when this may have occurred range from 5500 to 3000 B.C., with most experts putting it closer to 4000 B.C. The oldest artifacts with drawings that depict wheeled carts date from about 3000 B.C.; however, the wheel may have been in use for millennia before these drawings were made. There is also evidence from the same period of time that wheels were used for the production of pottery. (Note that the original potter's wheel was probably not a wheel, but rather an irregularly shaped slab of flat wood with a small hollowed or pierced area near the centre and mounted on a peg driven into the earth. It would have been rotated by repeated tugs by the potter or his assistant.) More recently, the oldest-known wooden wheel in the world was found in the Ljubljana marshes of Slovenia.


          The invention of the wheel revolutionized activities as disparate as transportation, war, and the production of pottery (for which it may have been first used). It didn't take long to discover that wheeled wagons could be used to carry heavy loads and fast (rotary) potters' wheels enabled early mass production of pottery. But it was the use of the wheel as a transformer of energy (through water wheels, windmills, and even treadmills) that revolutionized the application of nonhuman power sources.


          


          Modern history (0CE )


          Tools include both simple machines (such as the lever, the screw, and the pulley), and more complex machines (such as the clock, the engine, the electric generator and the electric motor, the computer, radio, and the Space Station, among many others). An integrated circuit  a key foundation for modern computers. As tools increase in complexity, so does the type of knowledge needed to support them. Complex modern machines require libraries of written technical manuals of collected information that has continually increased and improved  their designers, builders, maintainers, and users often require the mastery of decades of sophisticated general and specific training. Moreover, these tools have become so complex that a comprehensive infrastructure of technical knowledge-based lesser tools, processes and practices (complex tools in themselves) exist to support them, including engineering, medicine, and computer science. Complex manufacturing and construction techniques and organizations are needed to construct and maintain them. Entire industries have arisen to support and develop succeeding generations of increasingly more complex tools. The relationship of technology with society ( culture) is generally characterized as synergistic, symbiotic, co-dependent, co-influential, and co-producing, i.e. technology and society depend heavily one upon the other (technology upon culture, and culture upon technology). It is also generally believed that this synergistic relationship first occurred at the dawn of humankind with the invention of simple tools, and continues with modern technologies today. Today and throughout history, technology influences and is influenced by such societal issues/factors as economics, values, ethics, institutions, groups, the environment, government, among others. The discipline studying the impacts of science, technology, and society and vice versa is called Science and technology in society.


          


          Other species
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          The use of basic technology is also a feature of other species apart from humans. These include primates such as chimpanzees, some dolphin communities, and crows.


          The ability to make and use tools was once considered a defining characteristic of the genus Homo. However, the discovery of tool construction among chimpanzees and related primates has discarded the notion of the use of technology as unique to humans. For example, researchers have observed wild chimpanzees utilising tools for foraging: some of the tools used include leaf sponges, termite fishing probes, pestles and levers. West African chimpanzees also use stone hammers and anvils for cracking nuts.
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          Tehran (or Teheran) ( tʰehˈɾɒn ; Persian: تهران Tehrān) is the capital and largest city of Iran, and the administrative centre of Tehran Province.


          Most Iranian industries are headquartered in Tehran. The industries include the manufacturing of automobiles, electronics and electrical equipment, military weaponry, textiles, sugar, cement, and chemical products. It is also a leading centre for the sale of carpets and furniture. There is also an oil refinery located in south of the city.


          Tehran is a sprawling city at the foot of the Alborz mountain range with an immense network of highways unparalleled in Western Asia. It is also the hub of the country's railway network. Although a relatively new city that does not evoke the history of other Iranian cities such as Isfahan, Shiraz, or Tabriz, Tehran has numerous large museums, art centers, palace complexes and cultural centers.


          In the 20th century, Tehran faced a large migration of people from all around Iran. Today, the city contains a mix of various ethnic and religious minorities, and is filled with many historic mosques, churches, synagogues and Zoroastrian fire temples.
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          History
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          Excavations place the existence of settlements in Tehran as far back as 6000 BCE. Tehran was well known as a village in the 9th century, but was less well-known than the city of Rhages (Ray) which was flourishing nearby in the early era. In the 13th century, following the destruction of Ray by Mongols, many of its inhabitants escaped to Tehran. In some sources of the early era, the city is mentioned as "Rhages's Tehran" . The city is later mentioned in Hamdollah Mostowfi's Nuz'hat al-Qulub (written in 1340) as a famous village.


          Don Ruy Gonzles de Clavijo, a Castilian ambassador, was probably the first European to visit Tehran, stopping in July 1404, while on a journey to Samarkand (now in Uzbekistan) and the Mongol capital at the time. At this time, the city of Tehran was unwalled.


          Tehran became a residence of the Safavid rulers in the 17th century. Tahmasp I built a bazaar and a wall around the city, but it somewhat fell out of favour after Abbas I turned sick when he was passing the city to go to a war with the Uzbeks.


          In the early of 18th century, Karim Khan Zand ordered a palace, a harem, and a government office to be built in Tehran, possibly to declare the city his capital, but later moved his government to Shiraz. Tehran finally became the capital of Persia in 1795, when the Qajar king Agha Mohammad Khan was crowned in the city. It remains the capital to this day.


          During World War II, British and Soviet troops entered the city. Tehran was the site of the Tehran Conference in 1943, attended by U.S. President Franklin D. Roosevelt, British Prime Minister Winston Churchill, and Soviet Premier Joseph Stalin.


          Following the war, the city's older landmarks suffered under the rule of Mohammad Reza Shah. The Shah believed that ancient buildings such as large parts of the Golestan Palace, Takieh-ye Dowlat, the Toopkhaneh Square (pictured to the right), the magnificent city fortifications and the old citadel among others should not be part of a modern city. They were systematically destroyed and modern 1950s and 1960s buildings were built in their place. Tehran bazar was divided in half and many historic buildings were destroyed in order to build wide straight avenues in the capital. Many excellent examples of Persian Gardens also became targets to new construction projects. The decision to carry these out is presently largely seen as a foolish mistake that hurt the visual fabric and the cultural identity of the city beyond repair. Apartment blocks are introduced in this period.


          On September 8, 1978, demonstrations against the Shah led to riots. The army reportedly opened fire on the demonstrating mob. Martial law was installed in the wake of the ensuing revolution, from 197879.


          During the 198088 Iran-Iraq War, Tehran was the scene of repeated Scud missile attacks and air strikes against random residential and industrial targets within the city, resulting in thousands of civilian casualties. Material damage was repaired soon after each strike. Tehran attracted war refugees by the millions.


          After the war, cheap Soviet-style apartments multiplied throughout the city without any plan. At present, little is left of Tehran's old quarters. Instead, modern high-rise buildings dominate the city's skyline and new modern apartments have and are replacing the few remaining old houses at a rapid pace. Tehran-style home architecture has almost vanished completely. This is often referred to as "Tehran Identity Disaster".


          Tehran is also home to many grand mansions in the north of the city and the Shahrak-e Gharb District.


          


          Climate
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              Northern part of Tehran with Tochal mountain on the background.
            

          


          Tehran's climate is largely defined by its geographic location, with the towering Alborz Mountains to its North and the central desert to the South. It can be generally described as mild in the spring, hot and dry in the summer, cool and rainy in autumn and cold in the winter. As a large city with a significant differences in elevation among various districts, the weather is often cooler in the hilly north as compared to the flat southern part of Tehran. Summer is usually hot and dry with very little rain. The majority of precipitation occurs from mid-autumn to mid-spring. The hottest month is July (mean minimum temperature 23C, mean maximum temperature 36C) and the coldest is January (mean minimum temperature -1C, mean maximum temperature 8C)

          Although compared to other parts of the country, Tehran enjoys a moderate climate, weather conditions can sometimes be unpredictably harsh. The record high temperature is 48C and the record low is -20C. On January 5 & 6, 2008, after years of relatively little snow, a wave of heavy snow and low temperatures shocked the city covering it in a thick layer of snow and ice, forcing the Council of Ministers to officially declare an state of emergency and calling the following two days (January 6th and 7th) off for the capital.


          
            
              Monthly Normal High and Low Temperatures For 3 Districts of Tehran
            

            
              	District

              	Jan

              	Feb

              	Mar

              	Apr

              	May

              	Jun

              	Jul

              	Aug

              	Sep

              	Oct

              	Nov

              	Dec

              	Annual
            


            
              	Mehrabad (Southwest)

              	-0.4

              7.9

              	1.2

              10.4

              	5.4

              15.4

              	11.2

              22.1

              	16.1

              27.9

              	20.9

              33.9

              	23.9

              36.6

              	23.3

              35.6

              	19.3

              31.6

              	13.3

              24.4

              	6.7

              16.2

              	1.7

              10

              	11.9

              22.7
            


            
              	Gisha (Centre)

              	0.8

              6.9

              	2.1

              9.2

              	5.7

              13.4

              	11.6

              20.3

              	15.9

              15.9

              	21.8

              21.8

              	25.0

              34.5

              	24.6

              34.1

              	20.5

              29.8

              	14.4

              22.9

              	7.5

              14.6

              	2.9

              8.9

              	12.7

              21
            


            
              	Tajrish (North)

              	-1.5

              6.1

              	-0.2

              8.1

              	4.0

              12.9

              	9.8

              19.8

              	14.0

              25.0

              	19.6

              31.2

              	22.6

              33.9

              	21.9

              33.5

              	17.5

              29.3

              	11.6

              22.4

              	5.4

              14.3

              	1.0

              8.6

              	10.5

              20.4
            


            
              	Temperatures listed using the Celsius scale
            


            
              	Source: Iran Meteoroligical Organization Website,
            

          


          


          Demographics
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          The city of Tehran had a population of about 11 million people at the time of the last official census in 2006 .


          With its cosmopolitan air, Tehran houses diverse ethnic and linguistics groups from all over the country and represents the ethnic/linguistic composition of Iran (though with a different percentage). More than 60 percent of Tehranis were born outside Tehran.


          Today the majority of Tehran residents are known as Persians who speak many different dialects of Persian corresponding to their hometown, including Esfahani, Shirazi, Yazdi, Khuzestani, Dari, Judeo-Persian, etc. The second largest linguistic group is that of the Azeri-speakers.


          Other minority linguistic groups include Kurds, Baluch, Qashqa'i, Turkmen, Armenian, Bakhtiari, Assyrian, Talysh etc. There are also a number of a few long established linguistic minorities such as Punjabi-speaking traders from Punjab (Pakistan) & Domari-speaking Romas as well as a small amount ethnic Georgians who have resided in Northern Iran for centuries. A number of Levantine Arabic speakers of Lebanese origin also live in Tehran.


          Tehran saw a drastic change in its ethno-social composition in early 1980s. Following the political, social and economic consequences of the Islamic Revolution of Iran in 1979 and onwards, many wealthier Tehranis left for abroad (mostly to Europe and the United States) in search of a safer haven.


          With the start of the Iran-Iraq war (1980-1988) following an Iraqi invasion, a second wave of inhabitants fled the city especially under Iraqi air offensive on the capital. With most major powers backing Iraq at that time, economic isolation caused even more reasons for the inhabitants to leave the city (and the country). Having left all they had and having struggled to adopt to a new country and build a life, most of them never came back when the war was over. During the war, Tehran also received a great number of migrants from the west and the southwest of the country bordering Iraq.


          The unstable situation and the war in neighboring Afghanistan and Iraq prompted a rush of refugees into the country who came in millions, with Tehran being a magnet for modest workers who helped the city to recover from war wounds, charging far less than local construction workers. Many of these refugees are being repatriated with the assistance of UNHCR but there are still sizeable Afghan and Iraqi refugees in Tehran who are reluctant to leave, being pessimistic about the situation in their country. Afghan refugees are mostly Persian-speaking Hazara or Tajiks, speaking a dialect of Persian, and Iraqi refugees, who are mainly Shiite Mesopotamian Arabic-speakers of Iranian origin.


          The majority of Tehranis are the followers of Twelver Shia Islam which is also the state religion. Religious minorities include followers of various sects of Sunni Islam, Zoroastrianism, Bah' Faith, Judaism, and Christianity (including the adherents of the Assyrian Church of the East, Armenian Apostolic Church, Roman Catholic Church, Chaldean Catholic Church, Seventh-day Adventist Church, Iranian Protestant churches, Kelisa-ye Khanegi-ye Iraniyan, Armenian Evangelical Church, Jama'at-e Rabbani (Assemblies of God), Armenian Brotherhood Church, Russian Orthodox Church, and the Presbyterian Church). There are also small groups of Sikhs, Hindus, Buddhists, Mandeans, Spiritualists, Atheists, Azalis, Yazidis, Yarsan, Ismaili, Secular Muslims and the followers of Mystic Islam.


          Despite being the seat of a theological government and the fact that most important religious unions and academies of the country are based in Tehran, the city remains the most secular and liberal in the nation, a fact that attracts many youngsters from elsewhere to study in the capital.


          


          Architecture and landmarks
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              Post-Modern Architecture A commercial building in Tehran
            

          


          Tehran is a relatively old city; as such, it has an architectural tradition unique to itself. Archaeological investigations and excavations in Tehran demonstrate that this area was home to civilizations as far back as 6,000 years BC. Tehran served only as a village to a relatively small population for most of its history, but began to take a more considerable role in Iran after it was made the capital in the 19th century. Despite the occurrence of earthquakes during the Qajar period and before, some buildings still remain from Tehran's era of antiquity. Today Tehran is Iran's primate city, and has the most modernized infastructure in the country; however, the gentrification of old neighborhoods and the demolition of buildings of cultural significance has caused concerns.


          The Azadi Tower has been the longstanding symbol of Tehran. It was constructured to commemorate the 2,500th anniversary of the Persian empire, and was originally named "Shahyad Tower"; after the Iranian revolution, its name changed to "Azadi Tower," meaning "Freedom Tower." The recently constructed Milad Tower may eventually replace the Azadi Tower as Tehran's new symbol. The Milad complex contains the world's fourth tallest tower, several restaurants, a five star hotel, a convention center, a world trade centre, and an IT park. Traditionally a low-lying city due to seismic activity in the region, modern high rise developments in Tehran have been undertaken in order to service its growing population.


          The tallest residential building in Iran is a 54-story building located North of Youssef Abad district, the Tehran International Tower. It is architecturally designed similar to Mandalay Bay Resort and Casino on the Las Vegas Strip in Paradise, Nevada, USA. Appealing to the principle of vertical rather than horizontal expansion of the city, the Tehran International Tower is bound to the North by Youssef Abad, to the South By Hakim Highway, to the East by Kordesstan Highway and to the West by Sheikh Bahai Highway, all of which facilitate access to various parts of the city.


          


          Location and subdivisions


          Tehran county borders Shemiranat county to the north, Damavand county to the east, Eslamshahr, Pakdasht, and Ray counties to the south, and Karaj and Shahriar counties to the west.


          


          Neighborhoods and districts of Tehran
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              Municipal Districts of Tehran
            

          


          The city of Tehran is divided into 22 municipal districts, each with its own administrative centers.


          Within these 22 districts, Tehran contains the following major neighborhoods:


          Abbas Abad, Afsariyeh, Amir Abad, Bagh Feiz, Baharestan, Darakeh, Darband, Dardasht, Dar Abad, Darrous, Dehkadeh Olampik, Ekhtiyariyeh, Elahiyeh, Evin, Farmanieh, Gheitariye, Gholhak, Gisha, Gomrok, Hasan Abad, Jamaran, Jannat Abad, Javadiyeh, Jomhuri, Jordan, Lavizan, Narmak, Navab, Nazi Abad, Niavaran, Park-e Shahr, Pasdaran, Punak, Ray, Sa'adat Abad, Sadeghiyeh, Seyed Khandan, Sohrevardi, Shahrara, Shahr-e ziba, Shahrak-e Gharb, Shemiran, Tajrish, Tehranpars, Tehransar, Vanak, Velenjak, Yaft Abad, Yusef Abad, Zafaraniyeh, etc.


          For a map of the relative locations of the neighborhoods and the full list, see List of the localities around Tehran.


          


          Older neighborhoods


          Tehran's old city fabric changed dramatically during the Pahlavi era. Some of the older remaining districts of Tehran are: Udlajan, Sangelaj, Bazaar, Chaleh Meydan, Doulat. Chaleh Meydan is the oldest neighbourhood of the aforementioned...


          


          Economy


          About 30% of Irans public-sector workforce and 45% of large industrial firms are located in Tehran and almost half of these workers work for the government. Most of the remainder of workers are factory workers, shopkeepers, laborers, and transport workers. Few foreign companies operate in Tehran because of the Islamic government and its poor relations with the west. But before the Islamic revolution many western companies were active in this region. Today many modern industries of this city include the manufacturing of automobiles, electronics and electrical equipment, weaponry, textiles, sugar, cement, and chemical products. It is also a leading centre for the sale of carpets and furniture. There is an oil refinery near Ray, south of the city. Tehran has three airports, including Mehrabad International Airport, Imam Khomeini International Airport, and Ghal'eh Morghi airfield.


          Tehran relies heavily on private cars, buses, motorcycles, and taxis, and is one of the most car-dependent cities in the world. The Tehran Stock Exchange, which is a full member of the Federation Internationale des Bourses de Valeurs (FIBV) and a founding member of the Federation of Euro-Asian Stock Exchanges, has been one of the world's best performing stock exchanges in recent years.


          


          Transportation
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          The metropolis of Tehran enjoys a huge network of highways (280 km) and of interchanges ramps & loops (180km). In 2007 there were 130 kilometers of highways and 120 kilometers of ramps and loops under construction.


          Tehran has one of the cleanest and most convenient metro systems, in terms of accessibility to different parts of the city, in the region. The feasibility study and conceptual planning of the construction were started in 1970s. In 2001, the first two of its seven envisaged lines of metro were opened to public usage.


          Development of the Tehran metro system had been interrupted by the Islamic Revolution and the Iran-Iraq War. Problems arising from the late completion of the metro led to buses taking on the role of the metro lines, serving mainly long distance routes. Taxis filled the void for local journeys. The taxis only drive on main avenues, and only within the local area, so it may be necessary to take several taxis to get to one's final destination. This has all led to extreme congestion and air pollution within the city. Since the completion of the first 3 phases of the Metro, some of these above problems have been mitigated.


          Tehran is served by Mehrabad national Airport, an old airport which doubles as a military base located in the Western part of the city, and Imam Khomeini International Airport, 50 kilometers (31mi) South, which handles international flights.


          Tehran also has a central train station with connecting services round the clock to various cities in the country. There are four bus terminals that also provide connections at low fares. These are the South, East, West, and Bei-haghi Park-Drive Terminals.


          While the centre of the city houses the government ministries and headquarters, the commercial centers are more located toward Valiasr Street (formally known as Pahlavi street), Taleghani Ave, and Beheshti Ave further north. Although administratively separate, Rey, Shemiran, and Karaj are often considered part of the larger Tehran metropolitan area.


          See also: List of Tehran metro stations, Tehran Monorail.


          


          Pollution


          
            [image: Smog is easily seen in Downtown Tehran.]
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          Tehran suffers from severe air pollution and the city is often covered by smog making breathing difficult and causing widespread pulmonary illnesses. It is estimated that about 27 people die each day from pollution-related diseases. According to local officials, 3,600 people died in a single month due to the hazardous air quality.


          The air pollution is due to several different reasons: 1) Economical: most Iranian industries are located on the outskirts of Tehran. The city is also overrun with old and aging cars which do not meet today's emission regulations. Furthermore, Iran's busiest airport, Mehrabad International Airport, is located in the west of the city; 2) Infrastructure: Tehran has a poor public transportation network. Buses and metros do not cover every area of the city. Most people are then obliged to either use private cars or hire taxis. This has created severe traffic congestion; 3) Geographical: Tehran is bound in the north by the massive Alborz mountain range that is stopping the flow of the humid Caspian wind. As a result, thermal inversion that traps Tehran's polluted air is frequently observed. The lack of humidity and clouds makes Tehran a very sunny city. The UV radiations then combined with the existing pollutants significantly raise the level of the ozone.


          The government, however, is engaged in a battle to reduce the air pollution. It has for instance encouraged taxis and buses to convert from petrol engines to engines that run on compressed natural gas. Furthermore, since 1979 the government of the Islamic Republic of Iran has setup a "Traffic Zone" (طرح ترافیک) covering the city centre during peak traffic hours. Entering and driving inside this zone is only allowed with a special permit. The government is also trying to raise people's awareness about the hazards of the pollution. One method that is currently been employed is the installation of Pollution Indicator Boards all around the city to monitor the current level of particulate matter (PM10), nitrogen dioxide (NO2), ozone (O3), sulfur dioxide (SO2), and carbon monoxide (CO). The board also displays the Pollutant Standards Index (PSI), which is a general indication of air quality based on the measurements of the above-mentioned five pollutants. The Pollution Indicator Boards classify the level of each pollutants as either safe, hazardous or dangerous. In 2007 Iran imposed fuel rations and since the use of cars has thereafter declined, streets are less congested and the air quality has improved. The main reason for this rationing was to reduce fuel consumption, so that fuel is not imported eventually.


          


          Education and research


          Tehran is the biggest and most important educational centre of Iran. Today there are nearly 50 major colleges and universities total in Greater Tehran.


          Since the establishment of Darolfonoon in the mid 1800s, Tehran has amassed a large number of institutions of higher education. Some of these institutions have played crucial roles in the unfolding of Iranian political events. The University of Tehran is the oldest state university and the largest university of Iran. Samuel M. Jordan, whom Jordan Avenue in Tehran is named after, was also one of the founding pioneers of the American College of Tehran.


          Tehran is also home to Iran's largest military academy, and several religious schools and seminaries.


          


          Sport


          Tehran was the first city in the Middle East to host the Asian Games. The 7th Asian Summer Games in 1974, was held with the participation of 2,363 athletes and officials from 25 countries.


          Tehran is also the site of Iran's national football stadium on Azadi Sport Complex with 100,000 seating capacity. Many of the top matches of Iran's Premier League are held here. In 2005, FIFA ordered Iran to limit spectators allowed into Azadi stadium because of a fatal crush and inadequate safety procedures. Other stadiums in Tehran are Shahid Dastgerdi Stadium, Takhti Stadium, and Shahid Shirudi Stadium, among others.
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          Within 10 minutes driving distance from Tehran lies a ski resort. Tochal is the world's fifth highest ski resort, at over 3,730 metres (12,240ft) at its highest 7th station. The resort was completed in 1976 shortly before the overthrow of the Shah.


          Here, one must first ride the eight kilometre (five mile) long gondola lift which covers a huge vertical. The 7th station has three slopes. The resort's longest slope is the south side U shaped slope which goes from the 7th station to 5th station. The other two slopes are located on the north side of the 7th station. Here, there are two parallel chair ski lifts that go up to 3,900 metres (12,795ft) near Tochal's peak (at 4,000m/13,125ft), rising higher than the gondola 7th station. This altitude is higher than any of the European resorts.


          From the Tochal peak, one has a spectacular view of the Alborz range, including the 5,671 metre (18,606ft) high Mount Damavand, a dormant volcano.


          At the bottom of the lifts in a valley behind the Tochal peak is Tochal hotel, located at 3,500metres (11,483ft) altitude. From there a T lift takes skiers up the 3,800 metres (12,500ft) of Shahneshin peak, where the third slope of Tochal is.


          Tochal 7th station has skiing eight months of the year. But there are also some glaciers and year-round snow fields near Tehran where skiing began in 1938, thanks to the efforts of two German railway engineers. Today, 12 ski resorts operate in Iran, but the most famous are Tochal, Dizin, and Shemshak, all within one to three hours of Tehran.


          


          Football


          In Football (soccer), Tehran is host to six football clubs in Iran's Premier Football League, namely:


          
            
              	Club

              	Sport

              	Founded

              	League

              	Head Coach

              	More Info
            


            
              	Esteghlal F.C.

              	Football (soccer)

              	1945

              	Iran Pro League (IPL)

              	Amir Ghalenoei
            


            
              	Persepolis F.C.

              	Football (soccer)

              	1963

              	Iran Pro League (IPL)

              	Afshin Ghotbi
            


            
              	Paykan F.C.

              	Football (soccer)

              	1967

              	Iran Pro League (IPL)

              	Asghar Modirousta

              	Belongs to Qazvin Province since July 2008
            


            
              	Saba Battery F.C.

              	Football (soccer)

              	2002

              	Iran Pro League (IPL)

              	Yahya Golmohammadi

              	Belongs to Qom Province since July 2008
            


            
              	Saipa F.C.

              	Football (soccer)

              	1989

              	Iran Pro League (IPL)

              	Ali Daei
            


            
              	Rah Ahan F.C.

              	Football (soccer)

              	1964

              	Iran Pro League (IPL)

              	Davoud Mahabadi
            

          


          These clubs have on numerous occasions won Asian titles, and some of their players are known internationally. The prominent matches are usually held at Azadi Stadium.


          


          Tourism and attractions


          Tehran, as Iran's showcase and historical capital city, has a wealth of cultural attractions. The Peacock Throne of the Persian Kings ( Shahs) can be found in Tehran's Golestan Palace. Some of the well-known museums are National Museum of Iran, Sa'dabad Palaces Complex, Glassware and Ceramics Museum of Iran, The Carpet Museum of Iran, Tehran's Underglass painting Museum, and Niavaran Palace Complex. The Tehran Museum of Contemporary Art features the works of great artists such as Van Gogh, Pablo Picasso and Andy Warhol. The collection of these paintings was selected by the former Empress Farrah Diba.


          Tehran is also home to the Iranian Imperial Crown Jewels, also called the Imperial Crown Jewels of Persia, its is claimed to be the largest, most dazzling and valuable jewel collection in the world. The collection comprises a set of crowns and thrones, some 30 tiaras, numerous aigrettes, jewel-studded swords and shields, a vast amount of precious loose gems, including the largest collections of emeralds, rubies and diamonds in the world. It also includes other items collected by the Shahs of Iran during the 2,500 year existence of the Iranian Kingdom. The Imperial Crown Jewels are still on display in the Iranian Central Bank in Tehran.


          The following table shows some places for outdoors activities in Tehran:


          
            
              	Tochal Ski resort

              	Darband hiking trail

              	Chitgar Park

              	Niavaran Park

              	Sa'ei Park

              	Daneshju Park

              	-

              	Mellat Park

              	Laleh Park

              	Jamshidieh Park

              	Shatranj Park

              	Darabad hiking trail

              	Darakeh hiking trail

              	Jahan-e Kudak Park
            


            
              	Azadi sports complex

              	Enghelab Sports Complex and Golf course

              	Latyan Lake

              	Lavizan Forest Park

              	Vardavard Forest Park

              	KhajeerNational Park

              	Kavir National Park
            


            
              	Tar Lake

              	Amir Kabir Lake

              	Lar Protected Natural Habitat

              	Varjeen Protected Natural Habitat

              	Pardisan

              	Tangeh Savashi

              	
            

          


          


          Religious centers


          
            	Hosseiniye Ershad


            	Soltani Mosque, built by Fath Ali Shah


            	Atiq Mosque, built in 1663.


            	Mo'ezz o-dowleh mosque, built by Fath Ali Shah


            	Haj Seyd Azizollah mosque, built by Fath Ali Shah


            	Al-javad mosque, Iran's first modernist design mosque.


            	The Old Sepahsalar mosque, another prominent Qajar era mosque.


            	The new Sepahsalar mosque (Madreseh e Motahari)


            	Filsuf o-dowleh Mosque, Qajar era


            	Moshir ol-Saltaneh Mosque, Qajar era


            	Mo'ayyer ol-Mamalik Mosque, Qajar era


            	Shahr Banu Mausoleum


            	Javan-mard Qassab Mausoleum, a pre-Islamic semi-mythical hero


            	Dozens of Imam-zadeh shrines, hundreds of years old, including that of Imam Zadeh Saleh.


            	Dozens of Saqa Khanehs: traditional places of prayer


            	Several Tekyehs: traditional places for mourning Muharram ceremonies for Husayn ibn Ali.


            	Ebn-e Babooyeh cemetery, where many Iranian giants such as Takhti and Ali Akbar Dehkhoda are buried.


            	Zahir o-dowleh cemetery, where many Iranian giants of art and culture such as Iraj Mirza, Mohammad Taghi Bahar, Forough Farrokhzad, Abolhasan Saba, Ruhollah Khaleghi, and Darvish-khan are buried.


            	Kordan Tomb, Seljuqi era, Karaj.


            	Maydanak Tomb, 13th century, Karaj


            	The Polish Cemetery 1-north of Tehran in British Gholhak Garden, where numerous World War II western Allied soldiers are buried. 2- Polish cemetery (Catholic cemetery) Dulab south of Tehran


            	Orthodox Cemetery, Dulab/The Russian Unknown Soldier's Tomb (Cenotaph) is located here with a red star over it


            	Tower of silence (Dakhme gabrha). Located on Moshiryh Road behind 7th unit of Tehran cement factory. It is circular in shape.


            	Naghare Khane Tower. Located on a mountain with same name (Nagharekhane) in Haftdastagh District, beside Amin Abad Road. Its age is not clear but it is related to the Seljuk Era. This tower is the tomb of a Seljuk king. Under the tower you can see other historical ruins (Einanj Dome). This place is a royal cemetery and was used in the early years of the Islamic Era in Persia.

          


          


          Churches


          
            	Surep Georg Church, 1790


            	Thaddeus Bartoqimus Church, 1808


            	Tatavus Church, from the Qajar era


            	Enjili Church, 1867


            	Assyrian Church

          


          


          The Mayor of Tehran


          
            	See also: List of mayors of Tehran


            	See also: City Council of Tehran

          


          


          Sister cities


          
            	[image: ] Minsk, Belarus (2006)

          


          


          Events


          
            	1974 Asian Games: The 7th Asian Games were held from September 1, 1974 to September 16, 1974 in Tehran, Iran. The Azadi sports complex was made for the Games. The Asian Games were hosted in the Middle East for the first time. Tehran, the capital of Iran, played host to 3,010 athletes coming from 25 countries/NOCs, the highest number of participants since the inception of the Games.


            	1976 AFC Asian Cup: The 1976 AFC Asian Cup was the sixth edition of the Asian Nations Cup, the football (soccer) championship of Asia (AFC). It was hosted by Iran. The field of six teams was split into two groups of three. Iran won their third title in a row, beating Kuwait in the final 1-0.


            	1997 1st West Asian Games: The 1st West Asian Games was first organized in Tehran from 19 to 28 November 1997. It was considered the first of their kind. The success of the games led to the creation of the West Asian Games Federation (WAGF) and the intention of hosting the games every two year.

          


          


          Pictures


          


          Panoramic view
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              Panoramic view from Tehran.
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              	Hebrew

              	תֵּל־אָבִיב-יָפוֹ
            


            
              	Namemeaning

              	Spring Hill
            


            
              	Foundedin

              	1909
            


            
              	Government

              	City
            


            
              	District

              	Tel Aviv
            


            
              	Population

              	384,400

              Metropolitan Area: 3,150,800 (2006)
            


            
              	Jurisdiction

              	51,788 dunams (51.788km/19.995sqmi)
            


            
              	Mayor

              	Ron Huldai
            


            
              	Website

              	www.tel-aviv.gov.il
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          Tel Aviv-Yafo (Hebrew: תֵּל־אָבִיב-יָפוֹ Arabic: تل أبيب, Tal ʾAbīb) (usually Tel Aviv) is the second-largest city in Israel, with an estimated population of 384,400. Tel Aviv is situated on the Israeli Mediterranean coastline, covering 51.8square kilometres (20.0sqmi). It is the largest and most populous city in Israel's largest metropolitan area known as Gush Dan, home to 3.15million people as of 2007. The city is governed by the Tel Aviv-Yafo municipality, headed by Ron Huldai.


          Tel Aviv was founded in 1909 on the outskirts of the ancient port city of Jaffa (Hebrew: יָפוֹ, Yafo). The growth of Tel Aviv soon outpaced Jaffa, which was largely Arab at the time. Tel Aviv and Jaffa were merged into a single municipality in 1950, two years after the establishment of the State of Israel. Tel Aviv's White City, designated a UNESCO World Heritage Site in 2003, comprises the world's largest concentration of Modernist-style buildings.


          Tel Aviv is Israel's economic hub, home of the Tel Aviv Stock Exchange and many corporate offices and research and development centers. Its beaches, cafes, upscale shopping and secular lifestyle have made it a popular tourist destination. It is the country's cultural capital and a major performing arts centre. In the 2008 Mercer cost of living survey, Tel Aviv was ranked as the most expensive city in the Middle East and the 14thmost expensive in the world.


          


          Etymology


          The name Tel Aviv (literally "Hill of Spring") was chosen in 1910 from many suggestions, among them "Herzliya". Tel Aviv is the Hebrew title of Theodor Herzl's book Altneuland ("Old New Land"), translated from German by Nahum Sokolow. Sokolow took the name from the Book of Ezekiel: "Then I came to them of the captivity at Tel Aviv, that lived by the river Chebar, and to where they lived; and I sat there overwhelmed among them seven days." This name was found fitting as it embraced the idea of the renaissance of the ancient Jewish homeland. Aviv is Hebrew for "spring", symbolizing renewal, and tel is an archaeological site that reveals layers of civilization built one over the other. Theories vary about the etymology of Jaffa or Yafo in Hebrew. Some believe that the name derives from yafah or yofi, Hebrew for "beautiful" or "beauty". Another tradition is that Japheth, son of Noah, founded the city and that it was named for him.


          


          History


          


          Jaffa
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          Jaffa is an ancient port and has changed hands many times in the course of history. A series of archeological excavations, between 1955 and 1974, revealed traces of towers and gates from the Middle Bronze Age. Subsequent excavations, from 1997 onwards, helped date earlier discoveries. They also exposed sections of a packed-sandstone glacis and a "massive brick wall", dating from the Late Bronze Age as well as a temple "attributed to the Sea Peoples" and dwellings from the Iron Age. Remnants of buildings from the Persian, Hellenistic and Pharaonic periods were also discovered.


          The city is first mentioned in letters from 1470 BCE that record its conquest by Egyptian Pharaoh Thutmose III. Jaffa is mentioned several times in the Bible, as the port from which Jonah set sail for Tarshish; as bordering on the territory of the Tribe of Dan; and as the port at which the wood for Solomon's Temple in Jerusalem arrived from Lebanon.


          In 1099, the Christian armies of the First Crusade, led by Godfrey of Bouillon occupied Jaffa, which had been abandoned by the Muslims, fortified the town and improved its harbour. As the County of Jaffa, the town soon become important as the main sea supply route for the Kingdom of Jerusalem. Jaffa was captured by Saladin in 1192 but swiftly re-taken by Richard Coeur de Lion, who added to its defenses. In 1223, Emperor Frederick II added further fortications. Crusader domination ended in 1268, when the Mamluk Sultan Baibars captured the town, destroyed its harbour and razed its fortifications. To prevent further Crusader incursions, the city was ransacked in 1336, 1344 and 1346 by Nasir al-Din Muhammad. In the 16thcentury, Jaffa was conquered by the Ottomans and was administered as a village in the sanjak of Gaza. According to some sources it has been a port for at least 4,000years, Napoleon besieged the city in 1799 and killed scores of inhabitants; a plague epidemic followed, decimating the remaining population.


          Jaffa began to grow as an urban centre in the early 18th century, when the Ottoman government in Constantinople intervened to guard the port and reduce attacks by Bedouins and pirates. However, the real expansion came during the 19th century, when the population grew from 2,500 in 1806 to 17,000 in 1886.
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          From 1800 to 1870, Jaffa was surrounded by walls and towers, which were torn down to allow for expansion as security improved. The sea wall, 2.5metres (8.2ft) high, remained intact until the 1930s, when it was built over during a renovation of the port by the British Mandatory authorities. During the mid-19th century, the city grew prosperous from trade, especially of silk and Jaffa oranges, with Europe. In the 1860s Jaffa's small Sephardic community was joined by Jews from Morocco and small numbers of European Ashkenazi Jews, making by 1882 a total Jewish population of more than 1,500.


          During the 1880s, Ashkenazi immigration to Jaffa increased with the onset of the First Aliyah. The new arrivals were motivated more by Zionism than religion and came to farm the land and engage in productive labor. In keeping with their pioneer ideology, some chose to settle in the sand dunes north of Jaffa. The beginning of modern-day Tel Aviv is marked by the construction of Neve Tzedek, a neighbourhood built by Ashkenazi settlers between 1887 and 1896.


          


          Urban development
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          The Second Aliyah led to further expansion. In 1906, a group of Jews, among them residents of Jaffa, banded together to build a new garden suburb on the outskirts of Jaffa. The goal of the Ahuzat Bayit (lit. "homestead") society was to build a "Hebrew urban centre in a healthy environment, planned according to the rules of aesthetics and modern hygiene". In 1908, the group purchased 5hectares (12 acres) of dunes northeast of Jaffa which were divided into 60plots. Meir Dizengoff, who later became Tel Aviv's first mayor, was a member of Ahuzat Bayit. His vision for Tel Aviv involved peaceful co-existence with the Arabs.


          Another housing society, Nahalat Binyamin, began to build on April 11, 1909, after holding a lottery to divide up the land. Within a year, Herzl, Ahad Haam, Judah Halevi, Lilienblum, and Rothschild streets were built; a water system was installed; and 66houses (including some on six subdivided plots) were completed. At the end of Herzl Street, a plot was allocated for a new building for the Herzliya Hebrew High School, founded in Jaffa in 1906. On May 21, 1910, the name Tel Aviv was adopted. Tel Aviv was planned as a European-style garden suburb of Jaffa, with wide streets and boulevards.


          By 1914, Tel Aviv had grown to include more than 100hectares (247 acres), including several new neighborhoods. However, growth halted in 1917 when the Ottoman authorities expelled the Jews of Jaffa. A report published in The New York Times by United States Consul Garrels in Alexandria, Egypt described the Jaffa deportation of early April 1917. The orders of evacuation were aimed chiefly at the Jewish population.


          


          Under the British Mandate
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          Under British administration, the political friction between Jews and Arabs in Palestine increased.

          On May 1, 1921, the Jaffa Riots erupted and an Arab mob killed dozens of Jewish residents. In the wake of this violence, many Jews left Jaffa for Tel Aviv, increasing the population of Tel Aviv from 2,000 in 1920 to 34,000 by 1925. New businesses opened in Tel Aviv, leading to the decline of Jaffa as a commercial centre. In 1925, Patrick Geddes drew up a master plan for Tel Aviv that was adopted by the city council led by Meir Dizengoff. The core idea was the development of a Garden City. The boundaries he worked within, the Yarkon River in the North and Ibn Gvirol Street in the East, are still regarded as Tel Aviv's real city limits although it has since grown beyond them.


          Tel Aviv continued to grow in 1926 but suffered an economic setback between 1927 and 1930. At the same time, cultural life was given a boost by the establishment of the Ohel Theatre and the decision of Habima Theatre to make Tel Aviv its permanent base in 1931. Tel Aviv gained municipal status in 1934.


          The population rose dramatically during the Fifth Aliyah when the Nazis came to power in Germany. As the Jews fled Europe, many settled in Tel Aviv, bringing the population in 1937 to 150,000, compared to Jaffa's 69,000residents. Within two years, it had reached 160,000, which was over a third of the country's total Jewish population. Many new immigrants remained after disembarking in Jaffa, turning the city into a centre of urban life. In the wake of the 193639 Arab rioting, a local port independent of Jaffa was built in 1938, and Lod Airport (later Ben Gurion Airport) and Sde Dov Airport opened between 1937 and 1938.
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          Tel Aviv's White City, now a UNESCO World Heritage Site, emerged in the 1930s. Many of the German Jewish architects trained at the Bauhaus, the Modernist school of architecture closed by the Nazis in 1933, fled Germany. Some came to Palestine and adapted the architectural outlook of the Bauhaus as well as other similar schools, to local conditions, creating what is claimed to be the largest concentration of buildings in the International Style in the world.


          According to the 1947 UN Partition Plan that proposed dividing Palestine into Jewish and Arab states, Tel Aviv, by then a city of 230,000, was slated for inclusion in the Jewish state. Jaffa with, as of 1945, a population of 101,580 people, 53,930 of whom were Muslim and 16,800 Christian, making up the Arab population, and 30,820 Jewish, was designated as part of the Arab state. The Arabs, however, rejected the partition plan. Between 1947 and 1948, tensions grew on the border between Tel Aviv and Jaffa, with Arab snipers firing at Jews from the minaret of the local mosque. The Haganah and Irgun retaliated with a siege on Jaffa. From April 1948, the Arab residents began to leave. When Jaffa was conquered by Israeli forces on May 14, few remained.


          


          After Israeli independence
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          By the time of Israel's Declaration of Independence on May 14, 1948, the population of Tel Aviv had risen to more than 200,000. Tel Aviv was the temporary capital of the State of Israel until the government moved to Jerusalem in December 1949. However, due to the international dispute over the status of Jerusalem, most foreign embassies remained in or near Tel Aviv. In the early 1980s, 13 embassies in Jerusalem moved to Tel Aviv as part of the UN's measures responding to Israel's 1980 Jerusalem Law. Today, all but two of the national embassies are in Tel Aviv or the surrounding district. In April 1949, Tel Aviv and Jaffa were united in the single municipality of Tel Aviv-Yafo, and the lands of neighboring villages such as al-Shaykh Muwannis, Jammasin and Sumail, which had been depopulated during the war, were incorporated into the municipality. Tel Aviv thus grew to 42square kilometers (16.2sqmi). In 1949, a memorial to the 60founders of Tel Aviv was constructed. Over the past 60years, Tel Aviv has developed into a secular, liberal-minded city with a vibrant nightlife and caf culture.


          In the 1960s, some of the city's Modernist Bauhaus buildings were demolished and replaced by the country's first high-rise buildings, among them the Shalom Meir Tower, which was Israel's tallest building until 1999. Tel Aviv's population peaked in the early 1960s at 390,000, representing 16percent of the country's total. A long period of steady decline followed, however, and by the late 1980s the city had an aging population of 317,000. High property prices pushed families out and deterred young people from moving in.


          At this time, gentrification started taking place in the poorer southern neighborhoods and the old port area in the north was renewed. New laws were introduced to protect the Modernist buildings, and their preservation was further helped by their gaining of UNESCO status. The early 1990s saw the population decline reverse in part due to the large wave of immigrants from the former Soviet Union. The 1990s also saw the emergence of Tel Aviv as a high-tech centre. The construction of many skyscrapers and hi-tech office buildings followed, as Tel Aviv moved into a new phase in its development. In 1993 Tel Aviv was, for the first time, mentioned as a World City by Kellerman who emphasized the existence of "leading economic functions typical for the late 20th century city: hi-tech industries and a modern service economy." The city is regarded to be a strong candidate global city with many of the key characteristics of World Cities being present.
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          On November 4, 1995, Israel's prime minister, Yitzhak Rabin, was assassinated at a rally in Tel Aviv in support of the Oslo peace accord. The outdoor plaza where this occurred, formerly known as Kikar Malchei Yisrael, was renamed Rabin Square.


          Tel Aviv has suffered from violence by Palestinian terrorist groups since the post- First Intifada period. The first suicide attack in Tel Aviv occurred on October 19, 1994, on the Line 5 bus, when a bomber killed himself and 21 civilians as part of a Hamas suicide campaign. The most deadly attack occurred on June 1, 2001, during the Second Intifada, when a suicide bomb exploded inside a nightclub called the Dolphi Disco, and 21 were killed and more than 100 were injured. The most recent attack in the city occurred on April 17, 2006, when 11people, many of them foreign laborers, were killed and dozens wounded in another suicide attack in the same location.


          In recent years, Tel Aviv has seen increasing support towards green issues with the city turning its lights off as part of Earth Hour in March 2008.


          


          Geography
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          Tel Aviv is located around on the Israeli Mediterranean Coastal Plain, the historic land bridge between Europe, Africa, and Asia. Immediately north of the ancient port of Jaffa, Tel Aviv lies on land that used to be sand dunes and as such has relatively poor soil fertility. The land has been flattened and has no important gradients; its most notable geographical features are bluffs above the Mediterranean coastline and the Yarkon River mouth. Because of the expansion of Tel Aviv and the Gush Dan region, absolute borders between Tel Aviv and Jaffa and between the city's neighborhoods do not exist. The city is 60kilometers (37mi) northwest of Jerusalem and 90kilometers (56mi) south of the northern port city of Haifa. Neighboring cities and towns include Herzliya to the north, Ramat HaSharon to the northeast, Ramat Gan and Giv'atayim to the east, Holon to the southeast, and Bat Yam to the south. The city is economically stratified between the north and south. South Tel Aviv is generally poor, with the exception of the Neve Tzedek neighbourhood and some recent development by the Jaffa beach. It also includes the city's " downtown." Central Tel Aviv includes Tel Aviv's Azrieli Centre and is also an important financial and commerce district that stretches along the part of Ramat Gan on the Ayalon Highway. The northern side of Tel Aviv is home to Tel Aviv University and some of Tel Aviv's most expensive upper class residential neighborhoods. The prosperity of the north stretches to neighboring Herzliya Pituah, Ramat HaSharon, and Kfar Shmaryahu.


          


          Climate


          Tel Aviv has a Mediterranean climate with hot summers, pleasant springs and autumns, and mild, wet winters ( Kppen climate classification Csa). Humidity tends to be high year-round due to the city's proximity to the sea. In winter, temperatures seldom drop below 5C (40F) and are usually between 10C (50F) and 15C (60F); the city has not seen proper snow since 1950. In summer the average is 26C (80F), and often daytime temperatures exceed 32C (90F). Despite the high humidity, precipitation during summertime is rare. The average annual rainfall is 530millimeters (20.9in), usually concentrated in the period October to April. Tel Aviv experiences on average more than 300sunny days a year. The record high temperature the city has seen is 43C (110F), whilst the city's record low is 1.9C (30F).


          
            
              
                	Weather averages for Tel Aviv
              


              
                	Month

                	Jan

                	Feb

                	Mar

                	Apr

                	May

                	Jun

                	Jul

                	Aug

                	Sep

                	Oct

                	Nov

                	Dec

                	Year
              


              
                	Average high C (F)

                	17.5 (63.5)

                	17.7 (63.7)

                	19.2 (66.6)

                	22.8 (73.0)

                	24.9 (76.8)

                	27.5 (81.5)

                	29.4 (84.9)

                	30.2 (86.4)

                	29.4 (84.9)

                	27.3 (81.1)

                	23.4 (74.1)

                	19.2 (66.6)

                	24.0 (75.2)
              


              
                	Average low C (F)

                	9.0 (48.5)

                	9.8 (49.6)

                	11.5 (52.7)

                	14.4 (57.9)

                	17.3 (63.1)

                	20.6 (69.1)

                	23.0 (73.4)

                	23.7 (74.7)

                	22.5 (72.5)

                	19.1 (66.4)

                	14.6 (58.3)

                	11.2 (52.2)

                	16.4 (61.5)
              


              
                	Precipitation mm (inches)

                	126.9 (8.8)

                	90.1 (5.0)

                	60.6 (0.9)

                	18.0 (0.1)

                	2.3 (0.3)

                	0 (0)

                	0 (0)

                	0 (0)

                	0.5 (0)

                	26.3 (0.1)

                	79.3 (2.5)

                	126.4 (3.9)

                	530.5 (21.5)
              


              
                	Source: World Weather Information Service
              

            

          


          


          Districts


          
            [image: Tel Aviv viewed from Old Jaffa.]

            
              Tel Aviv viewed from Old Jaffa.
            

          


          Tel Aviv is made up of nine districts that have formed naturally over the city's short history. The most notable of these is Jaffa, the ancient port city out of which Tel Aviv grew. This area is traditionally made up demographically of a greater percentage of Arabs, but recent gentrification is replacing them with a young professional population. Similar processes are occurring in nearby Neve Tzedek, the original Jewish neighbourhood outside of Jaffa. Ramat Aviv, a neighbourhood in the northern part of the city largely made up of luxury apartments and including the Tel Aviv University, is currently undergoing extensive expansion and is set to absorb the beachfront property of Sde Dov Airport after its decommissioning. This will likely take several years while expansion north of the airport makes up the majority of the city's growth.


          Historically, there was a demographic split between the Ashkenazi and Europeans north of the city, including the neighbourhood of Ramat Aviv, and the southern, more Sephardi and Mizrahi neighborhoods including Neve Tzedek and Florentin.


          Since the 1980s, however, restoration and gentrification has taken place on a large scale in the southern neighborhoods, making them some of the citys most desirable neighborhoods for the more prosperous north Tel Avivis. In north Tel Aviv, the old port area, which had become run-down since the port was decommissioned in 1965, also saw an urban revival, becoming an upmarket area with shops and restaurants.


          


          Architecture
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          The early architecture of Tel Aviv consisted largely of Eastern European-style single-story houses with red-tiled roofs. Neve Tzedek, the first neighbourhood to be constructed outside of Jaffa is characterised by two-story sandstone buildings. By the 1920s, a new eclectic Orientalist style came into vogue, combining European architecture with Middle Eastern features such as arches, domes and ornamental tiles. Municipal construction followed the "garden city" master plan drawn up by Patrick Geddes. Two- and three-story buildings were interspersed with boulevards and public parks. Bauhaus architecture was introduced in the 1920s and 1930s by German Jewish architects who settled in Palestine after the rise of the Nazis. Tel Aviv's White City, in north Tel Aviv, contains more than 5,000Modernist-style buildings inspired by the Bauhaus school and Le Corbusier. Construction of these buildings, later declared protected landmarks and, collectively, a UNESCO World Heritage Site, continued until the 1950s in the area around Rothschild Boulevard. Three thousand buildings were created in this style between 1931 and 1939 alone.
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          In the 1960s, this architectural style gave way to office towers and a chain of waterfront hotels and commercial skyscrapers. Some of the city's Modernist buildings were neglected to the point of ruin. Before legislation to preserve this landmark architecture, many of the old buildings were demolished. In recent years, efforts have been made to refurbish Bauhaus buildings and restore them to their original condition. In recent years, Tel Aviv has become a hub of modern high-rise architecture due to the soaring price of real-estate in the city. The Shalom Meir Tower, Israel's first skyscraper, was built in Tel Aviv in 1965 and remained the country's tallest building until 1999. The Azrieli Centre, composed of three buildings one square, one triangular, and one circularusurped that title. Since 2001, Israel's tallest building is the City Gate Tower, which is located in the neighboring city of Ramat Gan, although the country's tallest wholly residential building, the Neve Tzedek Tower, is in Tel Aviv. New neighborhoods such as the Park Tzameret are being constructed to house luxury apartment towers including YOO Tel Aviv towers designed by Philippe Starck, while zones such as The southern Kirya are being developed with office towers. Other recent additions to Tel Aviv's skyline are the 1 Rothschild Tower, Be'eri Nahardea Tower and First International Bank Tower.


          


          Demographics


          
            
              	City of Tel Aviv

              Population by year
            


            
              	1920

              	2,000
            


            
              	1925

              	34,000
            


            
              	1937

              	150,000
            


            
              	1939

              	160,000
            


            
              	1948

              	200,000
            


            
              	1960

              	390,000
            


            
              	1989

              	317,000
            


            
              	2008

              	384,400
            

          


          The city has a population of 384,400 spread over an area of 51,788dunams (51.8km) (20 mi), yielding a population density of 7,445 people per square kilometer (2,875 per square mile). According to the Israel Central Bureau of Statistics (CBS), as of June 2006 Tel Aviv's population is growing at an annual rate of 0.9%. It consists of 91.8% Jews, 4.2% Arabs and 4.0% others ( Christians, Buddhists). The city is relatively multicultural, and languages such as Tagalog, Thai, Russian, Arabic, French and English are often spoken aside Hebrew. According to some estimates, about 50,000 unregistered Asian foreign workers live in the city. Compared with other Westernised cities, crime in Tel Aviv is relatively low.


          According to Tel Aviv-Yafo Municipality, the average income in the city is 20% above the national average, with an unemployment rate of 6.9%. The city's education standards are above the national average: of its 12th-grade students, 64.4% are eligible for matriculation certificates, the qualification received by high school graduates. The age profile is relatively even, with 22.2% aged under 20, 18.5% aged 2029, 24% aged 3044, 16.2% aged between 45 and 59, and 19.1% older than 60.


          Tel Aviv's population reached a peak in the early 1960s at around 390,000, falling to 317,000 in the late 1980s as high property prices forced families out and deterred young couples from moving in. Since the mass immmigration from the former Soviet Union in the 1990s, the population has risen steadily. Today, the city's population is young and growing. In 2006, 22,000people moved to the city, while only 18,500 left, and many of the new families had young children. The population of Tel Aviv is expected to reach 450,000 by 2025; meanwhile, the average age of residents in the city fell from 35.8 in 1983 to 34 in 2008. The population over age 65 stands at 14.6% compared with 19% in 1983.


          


          Religion
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          Despite its image as a secular city, Tel Aviv has about a hundred synagogues, including historic buildings such as the Great Synagogue, established in the 1930s. In recent years, a centre for secular Jewish Studies and a "secular yeshiva" have opened in the city. Tensions between religious and secular Jews before the gay pride parade ended in vandalization of a synagogue


          One of Tel Aviv's famous landmarks is the Hassan Bek Mosque, on the beachfront. Jaffa is home to a sizable Muslim and Christian population. The number of churches has grown in recent years to accommodate the religious needs of diplomats and foreign workers.


          The Tel Aviv District is 93 percent Jewish, 1 percent Muslim, and 1 percent Christian. The remaining 5 percent are not classified by religion.


          


          Economy
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          Since Tel Aviv was built on sand dunes, farming was not profitable and maritime commerce was centered in Haifa and Ashdod. Instead, the city gradually developed as a centre for scientific and technical research. In 1974, Intel opened its first overseas research and development operation in the city, and Tel Aviv emerged as a high-tech centre in the 1990s. Economic activities in the city account for about 15 percent of national employment and about 17 percent of GDP. Forty percent of national employment in finance and 25 percent of national employment in business services is in the city.


          The economy of Tel Aviv has developed dramatically over the past decades. The city has been described as a flourishing technological centre by Newsweek and a "miniature Los Angeles" by The Economist. Many computer scientists, their numbers increased by immigration from the former Soviet Union since the early 1990s, live and work in Tel Aviv. In 1998, the city was described by Newsweek as one of the top 10most technologically influential cities in the world. Since then, high-tech industry in the Tel Aviv area has developed even more. The Tel Aviv metropolitan area (including satellite cities such as Herzliya and Petah Tikva) is Israel's centre of high-tech and is sometimes referred to as Silicon Wadi. Tel Aviv is home to the Tel Aviv Stock Exchange (TASE), Israel's only stock exchange, which has reached record heights since the 1990s. Many international venture-capital firms, scientific research institutes and high-tech companies are headquartered in the city. Industries in Tel Aviv include chemical processing, textile plants and food manufacturers. The city's nightlife, cultural attractions and architecture attract tourists whose spending benefits the local economy.


          The Globalization and World Cities Study Group and Network (GaWC) at Loughborough University has constructed an inventory of world cities based on their level of advanced producer services. The inventory lists Tel Aviv as having "strong evidence" of world city formationthe highest ranking for a Middle Eastern city with the exception of partly-European Istanbul.


          Nine of the fifteen Israeli billionaires live in Israel; four live in Tel Aviv or its suburbs, according to Forbes. According to Mercer, a human resources consulting firm based in New York, as of 2008 Tel Aviv is the most expensive city in the Middle East and the 14th most expensive in the world. It falls just behind Singapore and Paris and just ahead of Sydney and Dublin in this respect.


          


          Culture


          


          Tourism and recreation
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          As a Mediterranean city, Tel Aviv is a magnet for international tourism likened by some to Barcelona. According to the Tel Aviv-Yafo Municipality, it has 44hotels with more than 5,800rooms. Tel Aviv has been called "the city that never sleeps" because of its nightlife and 24-hour culture.


          Tel Aviv's largest public park is Park HaYarkon. Other parks such as Gan Meir and Dubnow Park are located in the city centre area. Seventeenpercent of the city is covered in plants. Dizengoff Centre was Israel's first mall. Tel Aviv has branches of some of the world's leading hotels, among them the Crowne Plaza, Sheraton, Dan, Isrotel and Hilton. It is home to many museums, architectural and cultural sites, and city tours are available in different languages. Apart from bus tours, there are architectural tours and Segway tours and walking tours. The nightlife is particularly active around the beachfront promenades because of its many nightclubs and bars. The city has a wide variety of restaurants offering traditional Israeli dishes as well as international fare. More than 100 sushi restaurants, the third highest concentration in the world, do business in the city, and an Italian restaurant in Tel Aviv was called the best Italian restaurant outside of Italy by the Italian Ministry of Agriculture.


          Tel Aviv is more accepting of lesbians, gays, bisexuals, and transgender-transsexuals LGBT than any other city in the country and the region and has a well established LGBT community. The city hosts a pride parade that attracts thousands annually and in early 2008 it hosted Israel's first sex festival.


          


          Arts and theatre


          
            [image: Fredric R. Mann Auditorium, Tel Aviv's largest theater]

            
              Fredric R. Mann Auditorium, Tel Aviv's largest theatre
            

          


          Tel Aviv is a major cultural centre of Israel. Eighteen of Israel's 35major centers for the performing arts are located in the city, including five of the country's nine large theaters, where 55% of all performances in the country and 75% of all attendance occurs. The Tel Aviv Performing Arts Centre is the home of the Israeli Opera, where Plcido Domingo was house tenor between 1962 and 1965, and the Cameri Theatre. With 3,000seats, the Fredric R. Mann Auditorium (Heichal Hatarbut) is the city's largest theatre. Habima Theatre, Israel's national theater, was closed down for renovations in early 2008. Enav Cultural Centre is one of the newer additions to the cultural scene. Other theaters in Tel Aviv are the Gesher Theater and Beit Lessin Theatre; Tzavta and Tmuna are smaller theaters that host musical performances and fringe productions. In Jaffa, the Simta and Notzar theaters specialize in fringe style.
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          Tel Aviv is home to a number of established dance centers and companies. The Batsheva Dance Company, a contemporary dance troupe, as well as Bat Dor and the Israel Ballet are also headquartered in Tel Aviv. Tel Aviv's center for modern and classical dance is the Suzanne Dellal Centre in Neve Tzedek.


          Opera and classical music performances are held daily in Tel Aviv. Many of the world's leading classical conductors and soloists have performed on Tel Aviv stages. Tel Aviv's Park HaYarkon is sometimes used as a popular venue for pop rock concerts.


          The Tel Aviv Cinemathque screens art movies, premieres of short and full-length Israeli films, and hosts a variety of film festivals, among them the Festival of Animation, Comics and Caricatures, the Student Film Festival, the Jazz, Film and Videotape Festival and Salute to Israeli Cinema. The city has several multiplex cinemas.


          


          Museums
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          Israel is said to have the highest number of museums per capita of any country, three of the largest of which are in Tel Aviv. Among these are the Eretz Israel Museum, known for its collection of archaeology and history exhibits dealing with the Land of Israel, and the Tel Aviv Museum of Art. Housed on the campus of Tel Aviv University is the Beth Hatefutsoth, a museum of the international Jewish diaspora that tells the story of Jewish prosperity and persecution throughout the centuries of exile. Batey Haosef Museum specializes in Israel Defense Forces' military history. The Palmach Museum near Tel Aviv University offers a multimedia experience of the history of the Palmach as well as archives depicting the lives of Jewish soldiers who became Israel's first defenders. Near Charles Clore's garden in north Jaffa is a small museum of the Etzel Jewish militant organization, which conquered Jaffa in the 1948 Arab-Israeli War. The Tel Aviv Exhibition Centre in the northern part of the city hosts more than 60major events a year. Many offbeat museums and galleries operate in the city's southern areas, including the Tel Aviv Raw Art contemporary art gallery.


          


          Sports
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          Tel Aviv is home to some of the top sports teams in Israel, including a world-class basketball team. It is the only city with threeteams in Ligat ha'Al, the country's top football league. Maccabi Tel Aviv Sports Club was founded in 1906 and competes in more than 10sports. Its Maccabi Tel Aviv Basketball Club holds 47Israeli titles, has won 36editions of the Israel cup, and has fiveEuropean Championships, and its Maccabi Tel Aviv F.C. holds 18Israeli league titles and has won 22editions of the Israel cup, twoIsrael Toto cups and twoAsia cups. Yael Arad, an athlete in Maccabi's judo club, won a silver medal in the 1992 Olympic Games.


          Hapoel Tel Aviv Sports Club was founded in 1923 and has included more than 11sports clubs including the Hapoel Tel Aviv Football Club (13Israeli championships, 11Israeli cups, oneToto cup and oneAsia champion), a kayaking club, and a women's basketball club.
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          Bnei Yehuda Tel Aviv's football club (once Israeli champion, twice State Cup winners and twice Toto Cup winner) is the only Israeli football team in the top division that represents a neighbourhood, the Hatikva Quarter in Tel Aviv, and not a city.


          Other football clubs in the top division were Shimshon Tel Aviv and Beitar Tel Aviv, which has merged into one team, Beitar/Shimshon Tel Aviv, in the third division, Liga Artzit. Another former first division team, Maccabi Jaffa, played in the lower divisions in the 200708 season.


          Two rowing clubs operate in Tel Aviv. The Tel Aviv Rowing Club, established as early as 1935 on the banks of the Yarkon River, is the largest rowing club in Israel. Meanwhile, the beaches of Tel Aviv provide a vibrant Matkot (beach paddleball) scene. Tel Aviv Lightning represent Tel Aviv in the Israel Baseball League.


          


          Government
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          Tel Aviv is governed by a 31-member city council elected for a four-year term in direct proportional elections. All Israeli citizens over the age of 18 with at least one year of residence in Tel Aviv are eligible to vote in municipal elections. The municipality is responsible for social services, community programs, public infrastructure, urban planning, tourism and other local affairs. The Tel Aviv City Hall is located at Rabin Square. As of 2008, Ron Huldai is mayor of Tel Aviv, having held that office since 1998. The longest serving mayor of the city was Shlomo Lahat, who was in office for 19years. The shortest serving was David Bloch, in office for just two years, 192527. The importance of Tel Aviv is further enhanced by the non-recognition of Jerusalem as the Capital of Israel by the international community, which maintains embassies mostly in Tel Aviv. The Israeli Ministry of Defense is in Tel Aviv. Israel Meir Lau is chief rabbi of the city.


          The demographic split in the city has also created political divisions between the Labor Party, usually strongest in the north, and Likud and other right-wing and religious parties, usually strongest in the south. In the 2006 election, however this pattern changed when the new centrist Kadima party gained 28 percent of the city's vote, followed by Labor with 20 percent.


          


          Mayors
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              Mayors of Tel Aviv
            

            
              	

              	Name

              	Took office

              	Left office
            


            
              	1

              	Meir Dizengoff

              	1921

              	1925
            


            
              	2

              	David Bloch

              	1925

              	1927
            


            
              	3

              	Meir Dizengoff

              	1928

              	1936
            


            
              	4

              	Israel Rokach

              	1936

              	1952
            


            
              	5

              	Haim Levanon

              	1953

              	1959
            


            
              	6

              	Mordechai Namir

              	1959

              	1969
            


            
              	7

              	Yehoshua Rabinowitz

              	1969

              	1974
            


            
              	8

              	Shlomo Lahat ("Chich")

              	1974

              	1993
            


            
              	9

              	Roni Milo

              	1993

              	1998
            


            
              	10

              	Ron Huldai

              	1998

              	
            

          


          


          Education
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          Tel Aviv is home to many schools, colleges, and universities. As of 2006, 51,359children attended school in Tel Aviv, of whom 8,977were in municipal kindergartens, 23,573 in municipal elementary schools, and 18,809 in high schools. Sixty-four percent of students in the city are entitled to matriculation, more than 5 percent higher than the national average. Four thousand children are in first grade at schools in the city, and population growth is expected to raise this number to 6,000 by 2012. As a result, 20additional kindergarten classes will open in 200809 in the city, while additional classes will be added at schools in north Tel Aviv. A new elementary school is planned north of Sde Dov as well as a new high school in north Tel Aviv.


          Gymnasia Herzlia moved from Jaffa to Tel Aviv in 1909. The school continues to operate, although has moved to Jabotinsky Street. Other notable schools in Tel Aviv include Shevah Mofet, the second Hebrew school in the city, Ironi Alef and Alliance.


          Tel Aviv's major institution for higher education is Tel Aviv University. Together with Bar-Ilan University in neighboring Ramat Gan, the student population is more than 50,000, with a sizeable number of international students. Tel Aviv University, founded in 1953, is now the largest university in Israel, internationally known for its physics, computer science, chemistry and linguistics departments. The campus is located in the neighbourhood of Ramat Aviv. Tel Aviv also has several colleges.


          


          Transport
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          Tel Aviv is a major transportation hub, with many major routes of the national road network passing through the city. The main highway to Tel Aviv is the Ayalon Highway (Highway 20), which runs along the eastern side of the city from north to south along the Ayalon River riverbed, dividing for the most part Tel Aviv and Ramat Gan. Driving south on the Ayalon gives access to Highway 1, leading to Ben Gurion International Airport and Jerusalem. Within the city, the main routes are King George Street, Allenby Street, Ibn Gabirol Street, Dizengoff Street, Rothschild Boulevard, and in Jaffa the main route is Jerusalem Boulevard. Namir Road connects the city to Highway 2, Israel's main northsouth highway, and Begin/Jabotinsky Road, which provides access from the east through Ramat Gan, Bnei Brak and Petah Tikva. Tel Aviv, accommodating about 500,000commuter cars daily, suffers from increasing congestion. In 2007, the Sadan Report recommended the introduction of a congestion charge similar to that of London in Tel Aviv as well as other Israeli cities. Under this plan, road users traveling into the city would pay a fixed fee. Tel Aviv Municipality is trying to encourage the use of bicycles in the city, aiming to open 100bicycle-rental stations to serve 74kilometers (46.0mi) of bicycle paths. Plans call for expansion of the paths to 100kilometers (62.1mi) by 2009.


          Tel Aviv has four train stations along the Ayalon Highway. The stops are from north to south: Tel Aviv University, Tel Aviv Merkaz, Tel Aviv Hashalom (adjacent to Azrieli Centre) and Tel Aviv Hahaganah (near the Tel Aviv Central Bus Station). It is estimated that over a millionpeople travel by train from the surrounding cities to Tel Aviv each month.


          The Tel Aviv Central Bus Station is in the south of the city. The main bus network in Tel Aviv is operated by Dan Bus Company; the Egged Bus Cooperative, the world's second-largest bus company, provides intercity transportation.


          Tel Aviv's domestic airport is Sde Dov in the northwestern part of the city. Sde Dov is slated to close because it occupies prime coastal real estate near the upscale Ramat Aviv neighbourhood. In the near future all services to Sde Dov will transfer to Ben Gurion International Airport, Israel's main international airport, close to the city of Lod and 15kilometres (9mi) southeast of Tel Aviv. Because it is close to Tel Aviv, Ben Gurion International Airport is often referred to as Tel Aviv International Airport even though it is not part of any municipal jurisdiction.


          In early 2008, Tel Aviv Municipality announced a pilot scheme to build charging stations for electric cars. Initially, fivecharging points will be built, and eventually 150points will be set up across the city as part of the Israeli electric car project, Project Better Place. Battery replacement points will be located at the city's entrances.


          Aerial shots
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          Sister cities


          Tel Aviv is twinned with 27 cities and has a partnership with Los Angeles, California, USA:


          
            
              	
                
                  	[image: Flag of Germany] Essen, Germany (1992)

                

              

              	
                
                  	[image: Flag of Spain] Barcelona, Spain (1998)
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          Telecommunication is the assisted transmission of signals over a distance for the purpose of communication. In earlier times, this may have involved the use of smoke signals, drums, semaphore, flags, or heliograph. In modern times, telecommunication typically involves the use of electronic transmitters such as the telephone, television, radio or computer. Early inventors in the field of telecommunication include Alexander Graham Bell, Guglielmo Marconi and John Logie Baird. Telecommunication is an important part of the world economy and the telecommunication industry's revenue has been placed at just under 3 percent of the gross world product.


          


          Key concepts


          
            
              	Etymology
            


            
              	The word telecommunication was adapted from the French word tlcommunication. It is a compound of the Greek prefix tele- (-), meaning 'far off', and the Latin communicare, meaning 'to share'. The French word tlcommunication was coined in 1904 by French engineer and novelist douard Estauni.
            

          


          


          Basic elements


          A telecommunication system consists of three basic elements:


          
            	a transmitter that takes information and converts it to a signal;


            	a transmission medium that carries the signal; and,


            	a receiver that receives the signal and converts it back into usable information.

          


          For example, in a radio broadcast the broadcast tower is the transmitter, free space is the transmission medium and the radio is the receiver. Often telecommunication systems are two-way with a single device acting as both a transmitter and receiver or transceiver. For example, a mobile phone is a transceiver.


          Telecommunication over a phone line is called point-to-point communication because it is between one transmitter and one receiver. Telecommunication through radio broadcasts is called broadcast communication because it is between one powerful transmitter and numerous receivers.


          


          Analog or digital


          Signals can be either analog or digital. In an analog signal, the signal is varied continuously with respect to the information. In a digital signal, the information is encoded as a set of discrete values (for example ones and zeros). During transmission the information contained in analog signals will be degraded by noise. Conversely, unless the noise exceeds a certain threshold, the information contained in digital signals will remain intact. This noise resistance represents a key advantage of digital signals over analog signals.


          


          Networks


          A collection of transmitters, receivers or transceivers that communicate with each other is known as a network. Digital networks may consist of one or more routers that route information to the correct user. An analogue network may consist of one or more switches that establish a connection between two or more users. For both types of network, repeaters may be necessary to amplify or recreate the signal when it is being transmitted over long distances. This is to combat attenuation that can render the signal indistinguishable from noise.


          


          Channels


          A channel is a division in a transmission medium so that it can be used to send multiple streams of information. For example, a radio station may broadcast at 96.1 MHz while another radio station may broadcast at 94.5 MHz. In this case, the medium has been divided by frequency and each channel has received a separate frequency to broadcast on. Alternatively, one could allocate each channel a recurring segment of time over which to broadcast  this is known as time-division multiplexing and is sometimes used in digital communication.


          


          Modulation


          The shaping of a signal to convey information is known as modulation. Modulation can be used to represent a digital message as an analogue waveform. This is known as keying and several keying techniques exist (these include phase-shift keying, frequency-shift keying and amplitude-shift keying). Bluetooth, for example, uses phase-shift keying to exchange information between devices.


          Modulation can also be used to transmit the information of analogue signals at higher frequencies. This is helpful because low-frequency analogue signals cannot be effectively transmitted over free space. Hence the information from a low-frequency analogue signal must be superimposed on a higher-frequency signal (known as a carrier wave) before transmission. There are several different modulation schemes available to achieve this (two of the most basic being amplitude modulation and frequency modulation). An example of this process is a DJ's voice being superimposed on a 96 MHz carrier wave using frequency modulation (the voice would then be received on a radio as the channel 96 FM).


          


          Society and telecommunication


          Telecommunication is an important part of modern society. In 2006, estimates placed the telecommunication industry's revenue at $1.2 trillion or just under 3% of the gross world product (official exchange rate).


          On the microeconomic scale, companies have used telecommunication to help build global empires. This is self-evident in the case of online retailer Amazon.com but, according to academic Edward Lenert, even the conventional retailer Wal-Mart has benefited from better telecommunication infrastructure compared to its competitors. In cities throughout the world, home owners use their telephones to organize many home services ranging from pizza deliveries to electricians. Even relatively poor communities have been noted to use telecommunication to their advantage. In Bangladesh's Narshingdi district, isolated villagers use cell phones to speak directly to wholesalers and arrange a better price for their goods. In Cote d'Ivoire, coffee growers share mobile phones to follow hourly variations in coffee prices and sell at the best price.


          On the macroeconomic scale, Lars-Hendrik Rller and Leonard Waverman suggested a causal link between good telecommunication infrastructure and economic growth. Few dispute the existence of a correlation although some argue it is wrong to view the relationship as causal.


          Due to the economic benefits of good telecommunication infrastructure, there is increasing worry about the digital divide. This is because the world's population does not have equal access to telecommunication systems. A 2003 survey by the International Telecommunication Union (ITU) revealed that roughly one-third of countries have less than 1 mobile subscription for every 20 people and one-third of countries have less than 1 fixed line subscription for every 20 people. In terms of Internet access, roughly half of all countries have less than 1 in 20 people with Internet access. From this information, as well as educational data, the ITU was able to compile an index that measures the overall ability of citizens to access and use information and communication technologies. Using this measure, countries such as Sweden, Denmark and Iceland received the highest ranking while African countries such as Niger, Burkina Faso and Mali received the lowest.


          


          History


          


          Early telecommunications
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          Early forms of telecommunication include smoke signals and drums. Drums were used by natives in Africa, New Guinea and South America whereas smoke signals were used by natives in North America and China. Contrary to what one might think, these systems were often used to do more than merely announce the presence of a camp.


          In the Middle Ages, chains of beacons were commonly used on hilltops as a means of relaying a signal. Beacon chains suffered the drawback that they could only pass a single bit of information, so the meaning of the message such as "The enemy has been sighted" had to be agreed upon in advance. One notable instance of their use was during the Spanish Armada, when a beacon chain relayed a signal from Plymouth to London.


          In 1792, Claude Chappe, a French engineer, built the first fixed visual telegraphy system (or semaphore line) between Lille and Paris. However semaphore suffered from the need for skilled operators and expensive towers at intervals of ten to thirty kilometres (six to nineteen miles). As a result of competition from the electrical telegraph, the last commercial line was abandoned in 1880.


          


          Telegraph and telephone


          The first commercial electrical telegraph was constructed by Sir Charles Wheatstone and Sir William Fothergill Cooke and opened on 9 April 1839. Both Wheatstone and Cooke viewed their device as "an improvement to the [existing] electromagnetic telegraph" not as a new device.


          Samuel Morse independently developed a version of the electrical telegraph that he unsuccessfully demonstrated on 2 September 1837. His code was an important advance over Wheatstone's signaling method. The first transatlantic telegraph cable was successfully completed on 27 July 1866, allowing transatlantic telecommunication for the first time.


          The conventional telephone was invented independently by Alexander Bell and Elisha Gray in 1876. Antonio Meucci invented the first device that allowed the electrical transmission of voice over a line in 1849. However Meucci's device was of little practical value because it relied upon the electrophonic effect and thus required users to place the receiver in their mouth to hear what was being said. The first commercial telephone services were set-up in 1878 and 1879 on both sides of the Atlantic in the cities of New Haven and London.


          


          Radio and television


          In 1832, James Lindsay gave a classroom demonstration of wireless telegraphy to his students. By 1854, he was able to demonstrate a transmission across the Firth of Tay from Dundee, Scotland to Woodhaven, a distance of two miles, using water as the transmission medium. In December 1901, Guglielmo Marconi established wireless communication between St. John's, Newfoundland (Canada) and Poldhu, Cornwall (England), earning him the 1909 Nobel Prize in physics (which he shared with Karl Braun). However small-scale radio communication had already been demonstrated in 1893 by Nikola Tesla in a presentation to the National Electric Light Association.


          On March 25, 1925, John Logie Baird was able to demonstrate the transmission of moving pictures at the London department store Selfridges. Baird's device relied upon the Nipkow disk and thus became known as the mechanical television. It formed the basis of experimental broadcasts done by the British Broadcasting Corporation beginning September 30, 1929. However, for most of the twentieth century televisions depended upon the cathode ray tube invented by Karl Braun. The first version of such a television to show promise was produced by Philo Farnsworth and demonstrated to his family on September 7, 1927.


          


          Computer networks and the Internet


          On September 11, 1940, George Stibitz was able to transmit problems using teletype to his Complex Number Calculator in New York and receive the computed results back at Dartmouth College in New Hampshire. This configuration of a centralized computer or mainframe with remote dumb terminals remained popular throughout the 1950s. However, it was not until the 1960s that researchers started to investigate packet switching  a technology that would allow chunks of data to be sent to different computers without first passing through a centralized mainframe. A four-node network emerged on December 5, 1969; this network would become ARPANET, which by 1981 would consist of 213 nodes.


          ARPANET's development centred around the Request for Comment process and on April 7, 1969, RFC 1 was published. This process is important because ARPANET would eventually merge with other networks to form the Internet and many of the protocols the Internet relies upon today were specified through the Request for Comment process. In September 1981, RFC 791 introduced the Internet Protocol v4 (IPv4) and RFC 793 introduced the Transmission Control Protocol (TCP)  thus creating the TCP/IP protocol that much of the Internet relies upon today.


          However, not all important developments were made through the Request for Comment process. Two popular link protocols for local area networks (LANs) also appeared in the 1970s. A patent for the token ring protocol was filed by Olof Soderblom on October 29, 1974 and a paper on the Ethernet protocol was published by Robert Metcalfe and David Boggs in the July 1976 issue of Communications of the ACM.


          


          Modern operation


          


          Telephone
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          In an analogue telephone network, the caller is connected to the person he wants to talk to by switches at various telephone exchanges. The switches form an electrical connection between the two users and the setting of these switches is determined electronically when the caller dials the number. Once the connection is made, the caller's voice is transformed to an electrical signal using a small microphone in the caller's handset. This electrical signal is then sent through the network to the user at the other end where it transformed back into sound by a small speaker in that person's handset. There is a separate electrical connection that works in reverse, allowing the users to converse.


          The fixed-line telephones in most residential homes are analogue  that is, the speaker's voice directly determines the signal's voltage. Although short-distance calls may be handled from end-to-end as analogue signals, increasingly telephone service providers are transparently converting the signals to digital for transmission before converting them back to analogue for reception. The advantage of this is that digitized voice data can travel side-by-side with data from the Internet and can be perfectly reproduced in long distance communication (as opposed to analogue signals that are inevitably impacted by noise).


          Mobile phones have had a significant impact on telephone networks. Mobile phone subscriptions now outnumber fixed-line subscriptions in many markets. Sales of mobile phones in 2005 totalled 816.6 million with that figure being almost equally shared amongst the markets of Asia/Pacific (204 m), Western Europe (164 m), CEMEA (Central Europe, the Middle East and Africa) (153.5 m), North America (148 m) and Latin America (102 m). In terms of new subscriptions over the five years from 1999, Africa has outpaced other markets with 58.2% growth. Increasingly these phones are being serviced by systems where the voice content is transmitted digitally such as GSM or W-CDMA with many markets choosing to depreciate analogue systems such as AMPS.


          There have also been dramatic changes in telephone communication behind the scenes. Starting with the operation of TAT-8 in 1988, the 1990s saw the widespread adoption of systems based on optic fibres. The benefit of communicating with optic fibres is that they offer a drastic increase in data capacity. TAT-8 itself was able to carry 10 times as many telephone calls as the last copper cable laid at that time and today's optic fibre cables are able to carry 25 times as many telephone calls as TAT-8. This increase in data capacity is due to several factors: First, optic fibres are physically much smaller than competing technologies. Second, they do not suffer from crosstalk which means several hundred of them can be easily bundled together in a single cable. Lastly, improvements in multiplexing have led to an exponential growth in the data capacity of a single fibre.


          Assisting communication across many modern optic fibre networks is a protocol known as Asynchronous Transfer Mode (ATM). The ATM protocol allows for the side-by-side data transmission mentioned in the second paragraph. It is suitable for public telephone networks because it establishes a pathway for data through the network and associates a traffic contract with that pathway. The traffic contract is essentially an agreement between the client and the network about how the network is to handle the data; if the network cannot meet the conditions of the traffic contract it does not accept the connection. This is important because telephone calls can negotiate a contract so as to guarantee themselves a constant bit rate, something that will ensure a caller's voice is not delayed in parts or cut-off completely. There are competitors to ATM, such as Multiprotocol Label Switching (MPLS), that perform a similar task and are expected to supplant ATM in the future.


          


          Radio and television
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          In a broadcast system, a central high-powered broadcast tower transmits a high-frequency electromagnetic wave to numerous low-powered receivers. The high-frequency wave sent by the tower is modulated with a signal containing visual or audio information. The antenna of the receiver is then tuned so as to pick up the high-frequency wave and a demodulator is used to retrieve the signal containing the visual or audio information. The broadcast signal can be either analogue (signal is varied continuously with respect to the information) or digital (information is encoded as a set of discrete values).


          The broadcast media industry is at a critical turning point in its development, with many countries moving from analogue to digital broadcasts. This move is made possible by the production of cheaper, faster and more capable integrated circuits. The chief advantage of digital broadcasts is that they prevent a number of complaints with traditional analogue broadcasts. For television, this includes the elimination of problems such as snowy pictures, ghosting and other distortion. These occur because of the nature of analogue transmission, which means that perturbations due to noise will be evident in the final output. Digital transmission overcomes this problem because digital signals are reduced to discrete values upon reception and hence small perturbations do not affect the final output. In a simplified example, if a binary message 1011 was transmitted with signal amplitudes [1.0 0.0 1.0 1.0] and received with signal amplitudes [0.9 0.2 1.1 0.9] it would still decode to the binary message 1011  a perfect reproduction of what was sent. From this example, a problem with digital transmissions can also be seen in that if the noise is great enough it can significantly alter the decoded message. Using forward error correction a receiver can correct a handful of bit errors in the resulting message but too much noise will lead to incomprehensible output and hence a breakdown of the transmission.


          In digital television broadcasting, there are three competing standards that are likely to be adopted worldwide. These are the ATSC, DVB and ISDB standards; the adoption of these standards thus far is presented in the captioned map. All three standards use MPEG-2 for video compression. ATSC uses Dolby Digital AC-3 for audio compression, ISDB uses Advanced Audio Coding (MPEG-2 Part 7) and DVB has no standard for audio compression but typically uses MPEG-1 Part 3 Layer 2. The choice of modulation also varies between the schemes. In digital audio broadcasting, standards are much more unified with practically all countries choosing to adopt the Digital Audio Broadcasting standard (also known as the Eureka 147 standard). The exception being the United States which has chosen to adopt HD Radio. HD Radio, unlike Eureka 147, is based upon a transmission method known as in-band on-channel transmission that allows digital information to "piggyback" on normal AM or FM analogue transmissions.


          However, despite the pending switch to digital, analogue receivers still remain widespread. Analogue television is still transmitted in practically all countries. The United States had hoped to end analogue broadcasts on December 31, 2006; however, this was recently pushed back to February 17, 2009. For analogue television, there are three standards in use (see a map on adoption here). These are known as PAL, NTSC and SECAM. For analogue radio, the switch to digital is made more difficult by the fact that analogue receivers are a fraction of the cost of digital receivers. The choice of modulation for analogue radio is typically between amplitude modulation (AM) or frequency modulation (FM). To achieve stereo playback, an amplitude modulated subcarrier is used for stereo FM.


          


          The Internet
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          The Internet is a worldwide network of computers and computer networks that can communicate with each other using the Internet Protocol. Any computer on the Internet has a unique IP address that can be used by other computers to route information to it. Hence, any computer on the Internet can send a message to any other computer using its IP address. These messages carry with them the originating computer's IP address allowing for two-way communication. In this way, the Internet can be seen as an exchange of messages between computers.


          An estimated 16.9% of the world population has access to the Internet with the highest access rates (measured as a percentage of the population) in North America (69.7%), Oceania/Australia (53.5%) and Europe (38.9%). In terms of broadband access, England (89%), Iceland (26.7%), South Korea (25.4%) and the Netherlands (25.3%) lead the world.


          The Internet works in part because of protocols that govern how the computers and routers communicate with each other. The nature of computer network communication lends itself to a layered approach where individual protocols in the protocol stack run more-or-less independently of other protocols. This allows lower-level protocols to be customized for the network situation while not changing the way higher-level protocols operate. A practical example of why this is important is because it allows an Internet browser to run the same code regardless of whether the computer it is running on is connected to the Internet through an Ethernet or Wi-Fi connection. Protocols are often talked about in terms of their place in the OSI reference model (pictured on the right), which emerged in 1983 as the first step in an unsuccessful attempt to build a universally adopted networking protocol suite.


          For the Internet, the physical medium and data link protocol can vary several times as packets traverse the globe. This is because the Internet places no constraints on what physical medium or data link protocol is used. This leads to the adoption of media and protocols that best suit the local network situation. In practice, most intercontinental communication will use the Asynchronous Transfer Mode (ATM) protocol (or a modern equivalent) on top of optic fibre. This is because for most intercontinental communication the Internet shares the same infrastructure as the public switched telephone network.


          At the network layer, things become standardized with the Internet Protocol (IP) being adopted for logical addressing. For the world wide web, these IP addresses are derived from the human readable form using the Domain Name System (e.g. 72.14.207.99 is derived from www.google.com). At the moment, the most widely used version of the Internet Protocol is version four but a move to version six is imminent.


          At the transport layer, most communication adopts either the Transmission Control Protocol (TCP) or the User Datagram Protocol (UDP). TCP is used when it is essential every message sent is received by the other computer where as UDP is used when it is merely desirable. With TCP, packets are retransmitted if they are lost and placed in order before they are presented to higher layers. With UDP, packets are not ordered or retransmitted if lost. Both TCP and UDP packets carry port numbers with them to specify what application or process the packet should be handled by. Because certain application-level protocols use certain ports, network administrators can restrict Internet access by blocking the traffic destined for a particular port.


          Above the transport layer, there are certain protocols that are sometimes used and loosely fit in the session and presentation layers, most notably the Secure Sockets Layer (SSL) and Transport Layer Security (TLS) protocols. These protocols ensure that the data transferred between two parties remains completely confidential and one or the other is in use when a padlock appears at the bottom of your web browser. Finally, at the application layer, are many of the protocols Internet users would be familiar with such as HTTP (web browsing), POP3 (e-mail), FTP (file transfer), IRC (Internet chat), BitTorrent (file sharing) and OSCAR (instant messaging).


          


          Local area networks


          Despite the growth of the Internet, the characteristics of local area networks (computer networks that run at most a few kilometres) remain distinct. This is because networks on this scale do not require all the features associated with larger networks and are often more cost-effective and efficient without them.


          In the mid-1980s, several protocol suites emerged to fill the gap between the data link and applications layer of the OSI reference model. These were Appletalk, IPX and NetBIOS with the dominant protocol suite during the early 1990s being IPX due to its popularity with MS-DOS users. TCP/IP existed at this point but was typically only used by large government and research facilities. As the Internet grew in popularity and a larger percentage of traffic became Internet-related, local area networks gradually moved towards TCP/IP and today networks mostly dedicated to TCP/IP traffic are common. The move to TCP/IP was helped by technologies such as DHCP that allowed TCP/IP clients to discover their own network address  a functionality that came standard with the AppleTalk/IPX/NetBIOS protocol suites.


          It is at the data link layer though that most modern local area networks diverge from the Internet. Whereas Asynchronous Transfer Mode (ATM) or Multiprotocol Label Switching (MPLS) are typical data link protocols for larger networks, Ethernet and Token Ring are typical data link protocols for local area networks. These protocols differ from the former protocols in that they are simpler (e.g. they omit features such as Quality of Service guarantees) and offer collision prevention. Both of these differences allow for more economic set-ups.


          Despite the modest popularity of Token Ring in the 80's and 90's, virtually all local area networks now use wired or wireless Ethernet. At the physical layer, most wired Ethernet implementations use copper twisted-pair cables (including the common 10BASE-T networks). However, some early implementations used coaxial cables and some recent implementations (especially high-speed ones) use optic fibres. Optic fibres are also likely to feature prominently in the forthcoming 10-gigabit Ethernet implementations. Where optic fibre is used, the distinction must be made between multi-mode fibre and single-mode fibre. Multi-mode fibre can be thought of as thicker optical fibre that is cheaper to manufacture but that suffers from less usable bandwidth and greater attenuation (i.e. poor long-distance performance).
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          The telephone is a telecommunications device which is used to transmit and receive sound (most commonly speech), usually two people conversing but occasionally three or more. It is one of the most common household appliances in the world today. Most telephones operate through transmission of electric signals over a complex telephone network which allows almost any phone user to communicate with almost anyone.


          


          Basic principle


          The telephone handles two types of information: signals and voice, at different times on the same twisted pair of wires. The signaling equipment consists of a bell to alert the user of incoming calls, and a dial to enter the phone number for outgoing calls. A calling party wishing to speak to another telephone will pick up the handset, thus operating the switch hook, which puts the telephone into active state or off hook with a resistance short across the wires, causing current to flow. The telephone exchange detects the DC current, attaches a digit receiver, and sends dial tone to indicate readiness. The user pushes the number buttons, which are connected to a tone generator inside the dial, which generates DTMF tones. The exchange connects the line to the desired line and alerts that line.


          When a phone is inactive ( on hook), its bell, beeper, flasher or other alerting device is connected across the line through a capacitor. The inactive phone does not short the line, thus the exchange knows it is on hook and only the bell is electrically connected. When someone calls this phone, the telephone exchange applies a high voltage pulsating signal, which causes the sound mechanism to ring, beep or otherwise alert the called party. When that user picks up the handset, the switchhook disconnects the bell, connects the voice parts of the telephone, and puts a resistance short on the line, confirming that the phone has been answered and is active. Both lines being off hook, the signaling job is complete. The parties are connected together and may converse using the voice parts of their telephones.


          The voice parts of the telephone are in the handset, and consist of a transmitter (often called microphone) and a receiver. The transmitter, powered from the line, puts out an electric current which varies in response to the acoustic pressure waves produced by the voice. The resulting variations in electric current are transmitted along the telephone line to the other phone, where they are fed into the coil of the receiver, which is a miniature loudspeaker. The varying electric current in the coil causes it to move back and forth, reproducing the acoustic pressure waves of the transmitter.


          When a party "hangs up" (puts the handset on the cradle), DC current ceases to flow in that line, thus signaling to the exchange switch to disconnect the telephone call.


          


          History


          Credit for inventing the electric telephone remains in dispute. As with other great inventions such as radio, television, light bulb, and computer, there were several inventors who did pioneer experimental work on voice transmission over a wire and improved on each other's ideas. Antonio Meucci, Johann Philipp Reis, Elisha Gray, Alexander Graham Bell, and Thomas Edison, among others, have all been credited with pioneer work on the telephone.


          The early history of the telephone is a confusing morass of claim and counterclaim, which was not clarified by the huge mass of lawsuits which hoped to resolve the patent claims of individuals. The Bell and Edison patents, however, were forensically victorious and commercially decisive.


          


          Early development


          The following is a brief summary of the development of the telephone:


          
            	28 December 1871 Antonio Meucci files a patent caveat (n.3335) in the U.S. Patent Office titled "Sound Telegraph", describing communication of voice between two people by wire.


            	1874Meucci, after having renewed the caveat for two years, fails to find the money to renew it. The caveat lapses.


            	6 April 1875Bell's U.S. Patent 161,739 "Transmitters and Receivers for Electric Telegraphs" is granted. This uses multiple vibrating steel reeds in make-break circuits.


            	11 February 1876Gray invents a liquid transmitter for use with a telephone but does not build one.


            	14 February 1876Elisha Gray files a patent caveat for transmitting the human voice through a telegraphic circuit.


            	14 February 1876Alexander Bell applies for the patent "Improvements in Telegraphy", for electromagnetic telephones using undulating currents.


            	19 February 1876Gray is notified by the U.S. Patent Office of an interference between his caveat and Bell's patent application. Gray decides to abandon his caveat.


            	7 March 1876Bell's U.S. patent 174,465 "Improvement in Telegraphy" is granted, covering "the method of, and apparatus for, transmitting vocal or other sounds telegraphically  by causing electrical undulations, similar in form to the vibrations of the air accompanying the said vocal or other sound."


            	10 March 1876The first successful telephone transmission of clear speech when Bell spoke into his device, Mr. Watson, come here, I want to see you. and Watson heard each word distinctly.


            	30 January 1877Bell's U.S. patent 186,787 is granted for an electromagnetic telephone using permanent magnets, iron diaphragms, and a call bell.


            	27 April 1877Edison files for a patent on a carbon (graphite) transmitter. The patent 474,230 was granted 3 May 1892, after a 15 year delay because of litigation. Edison was granted patent 222,390 for a carbon granules transmitter in 1879.

          


          


          Early commercial instruments


          Early telephones were technically diverse. Some used a liquid transmitter, some had a metal diaphragm that induced current in an electromagnet wound around a permanent magnet, and some were "dynamic" - their diaphragm vibrated a coil of wire in the field of a permanent magnet or the coil vibrated the diaphragm. This dynamic kind survived in small numbers through the 20th century in military and maritime applications where its ability to create its own electrical power was crucial. Most, however, used the Edison/Berliner carbon transmitter, which was much louder than the other kinds, even though it required an induction coil, actually acting as an impedance matching transformer to make it compatible to the impedance of the line. The Edison patents kept the Bell monopoly viable into the 20th century, by which time the network was more important than the instrument.


          Early telephones were locally powered, using a dynamic transmitter or else powering the transmitter with a local battery. One of the jobs of outside plant personnel was to visit each telephone periodically to inspect the battery. During the 20th century, "common battery" operation came to dominate, powered by "talk battery" from the telephone exchange over the same wires that carried the voice signals. Late in the century, wireless handsets brought a revival of local battery power.


          Early telephones had one wire for both transmitting and receiving of audio, with ground return as used in telegraphs. The earliest dynamic telephones also had only one opening for sound, and the user alternately listened and spoke (rather, shouted) into the same hole. Sometimes the instruments were operated in pairs at each end, making conversation more convenient but were more expensive.


          At first, the benefits of an exchange were not exploited. Telephones instead were leased in pairs to the subscriber, who had to arrange telegraph contractors to construct a line between them, for example between his home and his shop. Users who wanted the ability to speak to several different locations would need to obtain and set up three or four pairs of telephones. Western Union, already using telegraph exchanges, quickly extended the principle to its telephones in New York City and San Francisco, and Bell was not slow in appreciating the potential.


          Signalling began in an appropriately primitive manner. The user alerted the other end, or the exchange operator, by whistling into the transmitter. Exchange operation soon resulted in telephones being equipped with a bell, first operated over a second wire and later with the same wire using a condenser. Telephones connected to the earliest Strowger automatic exchanges had seven wires, one for the knife switch, one for each telegraph key, one for the bell, one for the push button and two for speaking.


          Rural and other telephones that were not on a common battery exchange had a " magneto" or hand cranked generator to produce a high voltage alternating signal to ring the bells of other telephones on the line and to alert the operator.


          In the 1890s a new smaller style of telephone was introduced, packaged in three parts. The transmitter stood on a stand, known as a "candlestick" for its shape. When not in use, the receiver hung on a hook with a switch in it, known as a "switchhook." Previous telephones required the user to operate a separate switch to connect either the voice or the bell. With the new kind, the user was less likely to leave the phone "off the hook". In phones connected to magneto exchanges, the bell, induction coil, battery and magneto were in a separate "bell box." In phones connected to common battery exchanges, the bell box was installed under a desk, or other out of the way place, since it did not need a battery or magneto.


          Cradle designs were also used at this time, having a handle with the receiver and transmitter attached, separate from the cradle base that housed the magneto crank and other parts. They were larger than the "candlestick" and more popular.


          Disadvantages of single wire operation such as crosstalk and hum from nearby AC power wires had already led to the use of twisted pairs and, for long distance telephones, four-wire circuits. Users at the beginning of the 20th century did not place long distance calls from their own telephones but made an appointment to use a special sound proofed long distance telephone booth furnished with the latest technology.


          What turned out to be the most popular and longest lasting physical style of telephone was introduced in the early 20th century, including Bell's Model 102. A carbon granule transmitter and electromagnetic receiver were united in a single molded plastic handle, which when not in use sat in a cradle in the base unit. The circuit diagram of the Model 102 shows the direct connection of the receiver to the line, while the transmitter was induction coupled, with energy supplied by a local battery. The coupling transformer, battery, and ringer were in a separate enclosure. The dial switch in the base interrupted the line current by repeatedly but very briefly disconnecting the line 1-10 times for each digit, and the hook switch (in the centre of the circuit diagram) permanently disconnected the line and the transmitter battery while the handset was on the cradle.


          After the 1930s, the base also enclosed the bell and induction coil, obviating the old separate bell box. Power was supplied to each subscriber line by central office batteries instead of a local battery, which required periodic service. For the next half century, the network behind the telephone became progressively larger and much more efficient, but after the dial was added the instrument itself changed little until touch tone replaced the dial in the 1960s.


          


          Digital telephony


          The Public Switched Telephone Network (PSTN) has gradually evolved towards digital telephony which has improved the capacity and quality of the network. End-to-end analog telephone networks were first modified in the early 1960s by upgrading transmission networks with T1 carrier systems. Later technologies such as SONET and fibre optic transmission methods further advanced digital transmission. Although analog carrier systems existed, digital transmission made it possible to significantly increase the number of channels multiplexed on a single transmission medium. While today the end instrument remains analog, the analog signals reaching the aggregation point ( Serving Area Interface (SAI) or the central office (CO) ) are typically converted to digital signals. Digital loop carriers (DLC) are often used, placing the digital network ever closer to the customer premises, relegating the analog local loop to legacy status.


          


          IP telephony


          


          Internet Protocol (IP) telephony (also known as Internet telephony) is a service based on Voice over IP (VoIP), a disruptive technology that is rapidly gaining ground against traditional telephone network technologies. In Japan and South Korea up to 10% of subscribers, as of January 2005, have switched to this digital telephone service. A January 2005 Newsweek article suggested that Internet telephony may be "the next big thing."


          As of 2006 many VoIP companies offer service to consumers and businesses.


          IP telephony uses a broadband Internet connection and IP Phones to transmit conversations as data packets. In addition to replacing POTS(plain old telephone service), IP telephony is also competing with mobile phone networks by offering free or lower cost connections via WiFi hotspots. VoIP is also used on private wireless networks which may or may not have a connection to the outside telephone network.


          


          Usage


          By the end of 2006, there were a total of nearly 4 billion mobile and fixed line subscribers and over 1 billion Internet users worldwide. This included 1.27 billion fixed line subscribers and 2.68 billion mobile subscribers.


          


          Telephone operating companies


          In some countries, many telephone operating companies (commonly abbreviated to telco in American English) are in competition to provide telephone services. Some of them are included in the following list. However, the list only includes facilities based providers and not companies which lease services from facilities based providers in order to serve their customers.


          



          


          Patents


          
            	US 174,465 -- Telegraphy (Bell's first telephone patent) -- Alexander Graham Bell


            	US 186,787 -- Electric Telegraphy (permanent magnet receiver) -- Alexander Graham Bell


            	US 474,230 -- Speaking Telegraph (graphite transmitter) -- Thomas Edison


            	US 203,016 -- Speaking Telephone (carbon button transmitter) -- Thomas Edison


            	US 222,390 -- Carbon Telephone (carbon granules transmitter) -- Thomas Edison

          


          
            	US 485,311 -- Telephone (solid back carbon transmitter) -- Anthony C. White (Bell engineer) This design was used until 1925 and installed phones were used until the 1940s.


            	US 3,449,750 -- Duplex Radio Communication and Signalling Appartus -- G. H. Sweigert


            	US 3,663,762 -- Cellular Mobile Communication System -- Amos Edward Joel (Bell Labs)


            	US 3,906,166 -- Radio Telephone System (DynaTAC cell phone) -- Martin Cooper et al. (Motorola)
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          In the field of telecommunications, a telephone exchange or telephone switch is a system of electronic components that connects telephone calls. A central office is the physical building used to house inside plant equipment including telephone switches, which make phone calls "work" in the sense of making connections and relaying the speech information.


          The term exchange can also be used to refer to an area served by a particular switch (typically known as a wire centre in the US telecommunications industry). More narrowly, in some areas it can refer to the first three digits of the local number. In the three-digit sense of the word, other obsolete Bell System terms include office code and NXX. In the United States, the word exchange can also have the legal meaning of a local access and transport area under the Modification of Final Judgment (MFJ).


          


          Historic perspective
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          Prior to the telephone, electrical switches were used to switch telegraph lines. One of the first people to build a telephone exchange was Tivadar Pusks in 1877 while he was working for Thomas Edison. George W. Coy designed and built the first commercial telephone exchange which opened in New Haven, Connecticut in January, 1878. The switchboard was built from "carriage bolts, handles from teapot lids and bustle wire" and could handle two simultaneous conversations .


          Later exchanges consisted of one to several hundred plug boards staffed by telephone operators. Each operator sat in front of a vertical panel containing banks of -inch tip-ring-sleeve (3-conductor) jacks, each of which was the local termination of a subscriber's telephone line. In front of the jack panel lay a horizontal panel containing two rows of patch cords, each pair connected to a cord circuit. When a calling party lifted the receiver, a signal lamp near the jack would light. The operator would plug one of the cords (the "answering cord") into the subscriber's jack and switch her headset into the circuit to ask, "number please?" Depending upon the answer, the operator might plug the other cord of the pair (the "ringing cord") into the called party's local jack and start the ringing cycle, or plug into a trunk circuit to start what might be a long distance call handled by subsequent operators in another bank of boards or in another building miles away. In 1918 the average time to complete a long-distance call was 15 minutes. In the ringdown method, the originating operator called another intermediate operator who would call the called subscriber, or passed it on to another intermediate operator. This chain of intermediate operators could complete the call only if intermediate trunk lines were available between all the centers at the same time. In 1943 when military calls had priority, a cross-country US call might take as long as 2 hours to request and schedule in cities that used manual switchboards for toll calls.


          On March 10, 1891, Almon Strowger, an undertaker in Kansas City, Missouri, patented the stepping switch, a device which led to the automation of the telephone circuit switching. While there were many extensions and adaptations of this initial patent, the one best known consists of 10 levels or banks, each having 10 contacts arranged in a semi-circle. When used with a telephone dial, each pair of numbers caused the shaft of the central contact "hand" first to step up a level per digit and then to swing in a contact row per digit.


          Later step switches were arranged in banks, beginning with a line-finder which detected that one of up to a hundred subscriber lines had the receiver lifted "off hook". The line finder hooked the subscriber to a "dial tone" bank to show that it was ready. The subscriber's dial pulsed at 10 pulses per second (depending on standards in particular countries).


          Exchanges based on the Strowger switch were challenged by other selectors and by crossbar technology. These phone exchanges promised faster switching and would accept pulses faster than the Strowger's typical 10 ppstypically about 20 pps. Many also accepted DTMF "touch tones" or other tone signaling systems.


          A transitional technology (from pulse to DTMF) had DTMF link finders which converted DTMF to pulse, to feed to older Strowger, panel or crossbar switches. This technology was used as late as mid 2002.


          


          Number plan trivia


          See Telephone number


          


          Technologies


          This article will use the terms:


          
            	manual service for a condition where a human operator routes calls inside an exchange and a dial is not used


            	dial service for an exchange where calls are routed by a switch interpreting dialed digits


            	telephone exchange for the building housing the switching equipment


            	telephone switch for the switching equipment


            	concentrator for a device that concentrates traffic, be it remote or co-located with the switch


            	off-hook for a tip condition or to describe a circuit that is in use (i.e., when a phone call is in progress)


            	on-hook for an idle circuit (i.e., no phone call is in progress)


            	wire centre for the area served by a particular switch or central office

          


          Many of the terms in this article have conflicting UK and US usages.


          
            	central office originally referred to switching equipment and its operators. Now it is used generally for the building housing switching and related inside plant equipment.


            	telephone exchange means an exchange building in the UK, and is also the UK name for a telephone switch, and also has a legal meaning in U.S. telecoms.


            	telephone switch is the U.S. term, but is in increasing use in technical UK telecoms usage, to make the CO/switch/concentrator distinction clear.

          


          


          Manual service exchanges
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          With manual service, the customer lifts the receiver off-hook and asks the operator to connect the call to a requested number. Provided that the number is in the same central office, the operator connects the call by plugging into the jack on the switchboard corresponding to the called customer's line. If the call is to another central office, the operator plugs into the trunk for the other office and asks the operator answering (known as the "inward" operator) to connect the call.


          Most urban exchanges were common-battery, meaning that the central office provided power for the telephone circuits, as is the case today. In common battery systems, the pair of wires from a subscriber's telephone to the switch (or manual exchange) carry -48VDC (nominal) from the telephone company end, across the conductors. The telephone presents an open circuit when it is on-hook or idle. When the subscriber goes off-hook, the telephone puts a DC resistance short across the line. In manual service, this current flowing through the off-hook telephone flows through a relay coil actuating a buzzer and lamp on the operator's switchboard. The buzzer and lamp would tell an operator the subscriber was off-hook, (requesting service).


          In the largest U.S. cities, it took many years to convert every office to automatic equipment, such as Panel switches. During this transition period, it was possible to dial a manual number and be connected without requesting an operator's assistance. This was because the policy of the Bell System was that customers should not need to know if they were calling a manual or automated office. If a subscriber dialed a manual number, an inward operator would answer the call, see the called number on a display device, and manually connect the call. For instance, if a customer calling from TAylor 4725 dialed a manual number, ADams 1233, the call would go through, from the subscriber's perspective, exactly as a call to LEnnox 5813, in an automated exchange.


          In contrast to the common battery system, smaller towns with manual service often had magneto, or crank, phones. Using a magneto set, the subscriber turned a crank to generate ringing current, to gain the operator's attention. The switchboard would respond by dropping a metal tab above the subscriber's line jack and sounding a buzzer. Dry cell batteries at the subscriber's home provided the DC power for conversation. Magneto systems were in use in some small towns in the U.S. as late as the 1980s. In general, this type of system had a poorer call quality compared to common-battery systems.


          Many small town magneto systems featured party lines, anywhere from two to ten or more subscribers sharing a single line. When calling a party, the operator would use a distinctive ringing signal sequence, such as two long rings followed by one short. Everyone on the line could hear the rings, and of course could pick up and listen in if they wanted. On rural lines which were not connected to a central office (thus not connected to the outside world), subscribers would crank the correct sequence of rings to reach their party.


          


          Pre-digital automatic exchanges
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              A rural telephone exchange building in Australia
            

          


          Automatic exchanges, or dial service, came into existence in the early 1900s. Their purpose was to eliminate the need for human telephone operators. Before the exchanges became automated, operators had to complete the connections required for a telephone call. Almost everywhere, operators have been replaced by computerized exchanges. A telephone switch is the brains of an automatic exchange. It is a device for routing calls from one telephone to another, generally as part of the public switched telephone network.


          The local exchange automatically senses an off hook (tip) telephone condition, provides dial tone to that phone, receives the pulses or DTMF tones generated by the phone, and then completes a connection to the called phone within the same exchange or to another distant exchange.


          The exchange then maintains the connection until a party hangs up, and the connection is disconnected. This tracking of a connection's status is called supervision. Additional features, such as billing equipment, may also be incorporated into the exchange.


          In Bell System dial service, a feature called automatic number identification (ANI) was implemented. ANI allowed services like automated billing, toll-free 800-numbers, and 9-1-1 service. In manual service, the operator knows where a call is originating by the light on the switchboard's jack field. In early dial service, ANI did not exist. Long distance calls would go to an operator queue and the operator would ask the calling party's number, then write it on a paper toll ticket. See also Automatic Message Accounting.


          Early exchanges used motors, shaft drives, rotating switches and relays. In a sense, switches were relay-logic computers. Some types of automatic exchanges were Strowger (also known as Step-By-Step), All Relay, X-Y, Panel and crossbar. These are referred to collectively as electromechanical switches.


          


          Electromechanical signaling


          Circuits connecting two switches are called trunks. Before Signalling System 7, Bell System electromechanical switches in the United States communicated with one another over trunks using a variety of DC voltages and signaling tones. It would be rare to see any of these in use today.


          Some signalling communicated dialed digits. An early form called Panel Call Indicator Pulsing used quaternary pulses to set up calls between a Panel switch and a manual switchboard. Probably the most common form of communicating dialed digits between electromechanical switches was sending dial pulses, equivalent to a rotary dial's pulsing, but sent over trunk circuits between switches. In Bell System trunks, it was common to use 20 pulse-per-second between crossbar switches and crossbar tandems. This was twice the rate of Western Electric/Bell System telephone dials. Using the faster pulsing rate made trunk utilization more efficient because the switch spent half as long listening to digits. DTMF was not used for trunk signaling. Multi-frequency (MF) was the last of the pre-digital methods. It used a different set of tones sent in pairs like DTMF. Dialing was preceded by a special keypulse (KP) signal and followed by a start (ST). Variations of the Bell System MF tone scheme became a CCITT standard. Similar schemes were used in the Americas and in some European countries including Spain. Digit strings between switches were often abbreviated to further improve utilization. For example, one switch might send only the last four or five digits of a telephone number. In one case, seven digit numbers were preceded by a digit 1 or 2 to differentiate between two area codes or office codes, (a two-digit-per-call savings). This improved revenue per trunk and reduced the number of digit receivers needed in a switch. Every task in electromechanical switches was done in big metallic pieces of hardware. Every fractional second cut off of call set up time meant fewer racks of equipment to handle call traffic.


          Examples of signals communicating supervision or call progress include E and M signaling, SF signaling, and robbed-bit signaling. In physical (not carrier) E and M trunk circuits, trunks were four wire. Fifty trunks would require a hundred pair cable between switches, for example. Conductors in one common circuit configuration were named tip, ring, ear (E) and mouth (M). In two-way trunks with E and M signaling, a handshake took place to prevent both switches from colliding by dialing calls on the same trunk at the same time. By changing the state of these leads from ground to -48 volts, the switches stepped through a handshake protocol. Using DC voltage changes, the local switch would send a signal to get ready for a call and the remote switch would reply with an acknowledgment to go ahead with dial pulsing. This was done with relay logic and discrete electronics. These voltage changes on the trunk circuit would cause pops or clicks that were audible to the subscriber as the electrical handshaking stepped through its protocol. Another handshake, to start timing for billing purposes, caused a second set of clunks when the called party answered. A second common form of signaling for supervision was called single-frequency or SF signaling. The most common form of this used a steady 2,600Hz tone to identify a trunk as idle. Trunk circuitry hearing a 2,600Hz tone for a certain duration would go idle. (The duration requirement reduced falsing). Some systems used tone frequencies over 3,000Hz, particularly on SSB frequency division multiplex microwave radio relays. On T-carrier digital transmission systems, bits within the T-1 data stream were used to transmit supervision. By careful design, the appropriated bits did not change voice quality appreciably. Robbed bits were translated to changes in contact states (opens and closures) by electronics in the channel bank hardware. This allowed direct current E and M signaling, or dial pulses, to be sent between electromechanical switches over a digital carrier which did not have DC continuity.


          


          Sounds


          A characteristic of electromechanical switching equipment is that the maintenance staff could hear the mechanical clattering of Strowgers or crossbar relays. Most Bell System central offices were housed in reinforced concrete buildings with concrete ceilings and floors. In rural areas, some smaller switching facilities, such as Community Dial Offices (CDOs), were sometimes housed in prefabricated metal buildings. These facilities almost always had concrete floors. The hard surfaces reflected sounds.


          During heavy use periods, it could be hard to talk over the clatter of calls being processed in a large switch. For example, on Mothers Day in the US, or on a Friday evening around 5pm, the metallic rattling could make raised voices necessary. For Wire spring relay markers these noises resembled hail falling on a metallic roof.


          On a pre-dawn Sunday morning, call processing might slow to the point that one might be able to hear individual calls being dialed and set up. There were also noises from whining power inverters and whirring ringing generators. Some systems had a continual, rhythmic "clack-clack-clack" from wire spring relays that made reorder (120 ipm) and busy (60 ipm) signals. In Bell System installations, there were typically alarm bells, gongs, or chimes. These would annunciate alarms calling attention to a failed switch element. Another noisemaker: a trouble reporting card system was connected to switch common control elements. These trouble reporting systems would puncture cardboard cards with a cryptic code that logged the nature of a failure. Remreed technology in Stored Program Control exchanges finally quieted the environment.


          


          Maintenance Tasks


          The maintenance of electromechanical systems was partly DC electricity and partly mechanical adjustments. Unlike modern switches, a circuit connecting a dialed call through an electromechanical switch actually had DC continuity. The talking path was a physical, metallic one.


          In all systems, subscribers were not supposed to notice changes in quality of service because of failures or maintenance work. A variety of tools referred to as make-busys were plugged into electromechanical switch elements during repairs or failures. A make-busy would identify the part being worked on as in-use, causing the switching logic to route around it. A similar tool was called a TD tool. Subscribers who got behind in payments would have their service temporarily denied (TDed). This was effected by plugging a tool into the subscriber's office equipment (Crossbar) or line group (step). The subscriber could receive calls but could not dial out.


          Strowger-based, step-by-step offices in the Bell System were under continual maintenance. They required constant cleaning. Indicator lights on equipment bays in step offices alerted staff to conditions such as blown fuses (usually white lamps) or a permanent signal (stuck off-hook condition, usually green indicators.) Step offices were more susceptible to single-point failures than newer technologies.


          Crossbar offices used more shared, common control circuits. For example, a digit receiver (part of an element called an Originating Register) would be connected to a call just long enough to collect the subscriber's dialed digits. Crossbar architecture was more flexible than step offices. Later crossbar systems had punch-card-based trouble reporting systems. By the 1970s, Automatic number identification had been retrofitted to nearly all step-by-step and crossbar switches in the Bell System.


          


          Electronic switches


          The first Electronic Switching Systems were not entirely digital. The Western Electric 1ESS switch still had reed relay metallic paths. It was stored-program-controlled. Equipment testing, changes to phone numbers, circuit lockouts and similar tasks were accomplished by typing on a terminal. Northern Telecom SP1, Ericsson AKE, Philips PRX/A, ITT Metaconta, British Telecom TXE series and several other designs were similar. These systems could use the old electromechanical signaling methods inherited from crossbar and step-by-step switches. They also introduced a new form of data communications: two 1ESS exchanges could communicate with one another using a data link called Common Channel Interoffice Signaling, (CCIS). This data link was based on CCITT 6, a predecessor to SS7.


          


          Digital switches


          
            [image: A typical satellite PBX with front cover removed.]

            
              A typical satellite PBX with front cover removed.
            

          


          Digital switches work by connecting two or more digital circuits together, according to a dialed telephone number. Calls are setup between switches using the Signalling System 7 protocol, or one of its variants. In U.S. and military telecommunication, a digital switch is a switch that performs time division switching of digitized signals. This was first done in a few small and little used systems. The first product using a digital switch system was made by Amtelco. Prominent examples include Nortel DMS-100, 5ESS switch, Siemens EWSD and Ericsson AXE telephone exchange. With few exceptions, most switches built since the 1980s are digital, so for practical purposes this is a distinction without a difference. This article describes digital switches, including algorithms and equipment.


          
            [image: A digital exchange (Nortel DMS-100) used by an operator to offer local and long distance services in France. Each switch typically serves 10,000-100,000+ subscribers depending on the geographic area]

            
              A digital exchange ( Nortel DMS-100) used by an operator to offer local and long distance services in France. Each switch typically serves 10,000-100,000+ subscribers depending on the geographic area
            

          


          Digital switches encode the speech going on, in 8000 time slices per second. At each time slice, a digital PCM representation of the tone is made. The digits are then sent to the receiving end of the line, where the reverse process occurs, to produce the sound for the receiving phone. In other words, when you use a telephone, you are generally having your voice "encoded" and then reconstructed for the person on the other end. Your voice is delayed in the process by a small fraction of one second  it is not "live", it is reconstructed  delayed only minutely. (See below for more info.)


          Individual local loop telephone lines are connected to a remote concentrator. In many cases, the concentrator is co-located in the same building as the switch. The interface between remote concentrators and telephone switches has been standardised by ETSI as the V5 protocol. Concentrators are used because most telephones are idle most of the day, hence the traffic from hundreds or thousands of them may be concentrated into only tens or hundreds of shared connections.


          Some telephone switches do not have concentrators directly connected to them, but rather are used to connect calls between other telephone switches. These complex machine (or series of them) in a central exchange building are referred to as "carrier-level" switches or tandems.


          Some telephone exchange buildings in small towns now house only remote or satellite switches, and are homed upon a "parent" switch, usually several kilometres away. The remote switch is dependent on the parent switch for routing and number plan information. Unlike a digital loop carrier, a remote switch can route calls between local phones itself, without using trunks to the parent switch.


          Telephone switches are usually owned and operated by a telephone service provider or carrier and located in their premises, but sometimes individual businesses or private commercial buildings will house their own switch, called a PBX, or Private Branch Exchange.
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              Map of the Wire Centre locations in the US
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              Map of the Central Office locations in the US
            

          


          


          The switch's place in the system


          Telephone switches are a small part of a large network. The majority of work and expense of the phone system is the wiring outside the central office, or the Outside plant. In the middle 20th century, each subscriber telephone number required an individual pair of wires from the switch to the subscriber's phone. A typical central office may have tens-of-thousands of pairs of wires that appear on terminal blocks called the main distributing frame or MDF. A component of the MDF is protection: fuses or other devices that protect the switch from lightning, shorts with electric power lines, or other foreign voltages. In a typical telephone company, a large database tracks information about each subscriber pair and the status of each jumper. Before computerization of Bell System records in the 1980s, this information was handwritten in pencil in accounting ledger books.


          To reduce the expense of outside plant, some companies use " pair gain" devices to provide telephone service to subscribers. These devices are used to provide service where existing copper facilities have been exhausted or by siting in a neighbourhood, can reduce the length of copper pairs, enabling digital services such as ISDN or DSL. Pair gain or digital loop carriers (DLCs) are located outside the central office, usually in a large neighbourhood distant from the CO.


          DLCs are often referred to as Subscriber Loop Carriers (SLCs), after Lucent's proprietary name for their pair gain products. Early SLC systems (SLC-1) used an analog carrier for transport between the remote site and the central office. Later systems (SLC-96, SLC-5) and other vendors' DLC products contain line cards that convert the analog signal to a digital signal (usually PCM). This digital signal can then be transported over copper, fibre, or other transport medium to the central office. Other components include ringing generators to provide ringing current and battery backups.


          DLCs can be configured as universal (UDLCs) or integrated (IDLCs). Universal DLCs have two terminals, a central office terminal (COT) and a remote terminal (RT), that function similarly. Both terminals interface with analog signals, convert to digital signals, and transport to the other side where the reverse is performed. Sometimes, the transport is handled by separate equipment. In an Integrated DLC, the COT is eliminated. Instead, the RT is connected digitally to equipment in the telephone switch. This reduces the total amount of equipment required. Several standards cover DLCs, including Telcordia's TR/GR-008 & TR/GR-303.


          Switches are used in both local central offices and in long distance centers. There are two major types in the Public switched telephone network (PSTN):


          
            	Class 4 telephone switches designed for toll or switch-to-switch connections.


            	Class 5 telephone switches or subscriber switches, which manage connections from subscriber telephones. Since the 1990s, hybrid Class 4/5 switching systems that serve both functions have become common.

          


          Another element of the telephone network is time and timing. Switching, transmission and billing equipment may be slaved to very high accuracy 10 MHz standards which synchronize time events to very close intervals. Time-standards equipment may include Rubidium- or Cesium-based standards and a Global Positioning System receiver.


          


          Switch design


          Long distance switches may use a slower, more efficient switch-allocation algorithm than local central offices, because they have near 100% utilization of their input and output channels. Central offices have more than 90% of their channel capacity unused.


          While traditionally, telephone switches connected physical circuits (e.g., wire pairs), modern telephone switches use a combination of space- and time-division switching. In other words, each voice channel is represented by a time slot (say 1 or 2) on a physical wire pair (A or B). In order to connect two voice channels (say A1 and B2) together, the telephone switch interchanges the information between A1 and B2. It switches both the time slot and physical connection. To do this, it exchanges data between the time slots and connections 8000 times per second, under control of digital logic that cycles through electronic lists of the current connections. Using both types of switching makes a modern switch far smaller than either a space or time switch could be by itself.


          The structure of a switch is an odd number of layers of smaller, simpler subswitches. Each layer is interconnected by a web of wires that goes from each subswitch, to a set of the next layer of subswitches. In most designs, a physical (space) switching layer alternates with a time switching layer. The layers are symmetric, because in a telephone system callers can also be callees.


          A time-division subswitch reads a complete cycle of time slots into a memory, and then writes it out in a different order, also under control of a cyclic computer memory. This causes some delay in the signal.


          A space-division subswitch switches electrical paths, often using some variant of a nonblocking minimal spanning switch, or a crossover switch.


          


          Switch control algorithms


          


          Fully-connected mesh network


          One way is to have enough switching fabric to assure that the pairwise allocation will always succeed by building a fully-connected mesh network. This is the method usually used in central office switches, which have low utilization of their resources.


          


          Clos's nonblocking switch algorithm


          The scarce resources in a telephone switch are the connections between layers of subswitches. The control logic has to allocate these connections, and most switches do so in a way that is fault tolerant. See nonblocking minimal spanning switch for a discussion of Charles Clos's algorithm, used in many telephone switches, and arguably one of the most important algorithms in modern industry.


          


          Fault tolerance


          Composite switches are inherently fault-tolerant. If a subswitch fails, the controlling computer can sense it during a periodic test. The computer marks all the connections to the subswitch as "in use". This prevents new calls, and does not interrupt old calls that remain working. As calls are ended, the subswitch then becomes unused. Some time later, a technician can replace the circuit board. When the next test succeeds, the connections to the repaired subsystem are marked "not in use", and the switch returns to full operation.


          To prevent frustration with unsensed failures, all the connections between layers in the switch are allocated using first-in-first-out lists. As a result, if a connection is faulty or noisy and the customer hangs up and redials, they will get a different set of connections and subswitches. A last-in-first-out allocation of connections might cause a continuing string of very frustrating failures.
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              The 100 inch (2.5 m) Hooker reflecting telescope telescope at Mount Wilson Observatory near Los Angeles, California.
            

          


          A telescope is an instrument designed for the observation of remote objects and the collection of electromagnetic radiation. "Telescope" (from the Greek tele = 'far' and skopein = 'to look or see'; teleskopos = 'far-seeing') was a name given to Galileo Galilei's instrument for viewing distant objects. The name was invented by an unidentified Greek poet/theologian, present at a banquet held in 1611 by Prince Federico Cesi to make Galileo Galilei a member of the Accademia dei Lincei. "Telescope" can refer to a whole range of instruments operating in most regions of the electromagnetic spectrum.


          


          Types of telescopes


          The name "telescope" covers a wide range of instruments and is difficult to define. They all have the attribute of collecting electromagnetic radiation so it can be studied or analyzed in some manner. The most common type is the optical telescope. Other types also exist and are listed below.


          


          Optical telescopes


          
            [image: 50 cm refracting telescope at Nice Observatory.]

            
              50 cm refracting telescope at Nice Observatory.
            

          


          An optical telescope gathers and focuses light mainly from the visible part of the Electromagnetic spectrum (although some work in the infrared and ultraviolet). Optical telescopes increase the apparent angular size of distant objects, as well as their apparent brightness. Telescopes work by employing one or more curved optical elements - usually made from glass - lenses or mirrors - to gather light or other electromagnetic radiation and bring that light or radiation to a focus, where the image can be observed, photographed, studied, or sent to a computer. Optical telescopes are used for astronomy and in many non-astronomical instruments, including: theodolites (including transits), spotting scopes, monoculars, binoculars, camera lenses, and spyglasses. There are three main types:


          
            	The refracting telescope which uses solely an arrangement of lenses (excluding star diagonals).


            	The reflecting telescope which uses solely an arrangement of mirrors (excluding eyepieces).


            	The catadioptric telescope which uses a combination of mirrors and lenses, and usually have a glass corrector plate at the front.

          


          


          Radio telescopes
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              The 76.0 m Lovell radio telescope at Jodrell Bank Observatory.
            

          


          Radio telescopes are directional radio antennae that often have a parabolic shape. The dishes are sometimes constructed of a conductive wire mesh whose openings are smaller than the wavelength being observed. Multi-element Radio telescopes are constructed from pairs or larger groups of these dishes to synthesize large "virtual" apertures that are similar in size to the separation between the telescopes: see aperture synthesis. As of 2005, the current record array size is many times the width of the Earth, utilizing space-based Very Long Baseline Interferometry (VLBI) telescopes such as the Japanese HALCA (Highly Advanced Laboratory for Communications and Astronomy) VSOP (VLBI Space Observatory Program) satellite. Aperture synthesis is now also being applied to optical telescopes using optical interferometers (arrays of optical telescopes) and Aperture Masking Interferometry at single reflecting telescopes. Radio telescopes are also used to collect microwave radiation, often used to help study the leftover Big Bang radiation, and also can be used to collect radiation when visible light is obstructed or faint, such as from quasars. Some radio telescopes are used by programs such as SETI and the Arecibo Observatory to search for exterrestrial life. (see also: Wow! Signal)


          


          X-ray and gamma-ray telescopes


          X-ray and gamma-ray radiation go through most metals and glasses, some X-ray telescopes use Wolter telescopes composed of ring-shaped "glancing" mirrors, made of heavy metals, that reflect the rays just a few degrees. The mirrors are usually a section of a rotated parabola and a hyperbola or ellipse. Gamma-ray telescopes refrain from focusing completely, and use coded aperture masks; the pattern of shadows the mask creates can be reconstructed to form an image.


          These types of telescopes are usually on Earth-orbiting satellites or high-flying balloons, since the Earth's atmosphere is opaque to this part of the electromagnetic spectrum.


          
            [image: A diagram of the electromagnetic spectrum with the Earth's atmospheric transmittance (or opacity) and the types of telescopes used to image parts of the spectrum.]

            
              A diagram of the electromagnetic spectrum with the Earth's atmospheric transmittance (or opacity) and the types of telescopes used to image parts of the spectrum.
            

          


          


          Other types


          
            	Binoculars


            	Spotting scopes


            	Monoculars


            	Telephoto lens


            	Solar telescope


            	Theodolites

          


          


          Notable telescopes


          
            [image: The Very Large Array at Socorro, New Mexico, United States.]

            
              The Very Large Array at Socorro, New Mexico, United States.
            

          


          
            	Anglo-Australian Telescope


            	Arecibo Observatory


            	Atacama Large Millimeter Array


            	Chandra X-ray Observatory


            	CHARA (Centre for High Angular Resolution Astronomy) array


            	Hale telescope


            	Hexapod-Telescope


            	Hooker Telescope


            	Hubble Space Telescope


            	IceCube Neutrino Detector


            	Isaac Newton Telescope


            	Keck telescope


            	Lick Observatory


            	LIGO


            	Lovell Telescope


            	McMath-Pierce Solar Telescope


            	McMath-Hulbert Observatory (Solar)


            	Magdalena Ridge Observatory


            	Multiple-Mirror telescope


            	Navy Prototype Optical Interferometer


            	Overwhelmingly Large Telescope (proposed)


            	Parkes Observatory


            	Southern African Large Telescope


            	Subaru Telescope


            	UK Schmidt Telescope


            	Very Large Array


            	Very Large Telescope


            	Westerbork Synthesis Radio Telescope


            	William Herschel Telescope


            	XMM-Newton

          


          


          


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


          

        

      

    


    


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

  


  
    
      
        

        Television


        
          

          
            [image: Braun HF 1, Germany, 1959]

            
              Braun HF 1, Germany, 1959
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              Clivia II FER858A (VEB Rafena, Radeberg, Germany), 1956
            

          


          Television (often abbreviated to TV) is a widely used telecommunication system for broadcasting and receiving moving pictures and sound over a distance. The term may also be used to refer specifically to a television set, programming or television transmission. The word is derived from mixed Latin and Greek roots, meaning "far sight": Greek tele (ῆ), far, and Latin vision, sight (from video, vis- to see, or to view in the first person).


          Since it first became commercially available from the late 1930s, the television set has become a common household communications device in homes and institutions, particularly in the First World, as a source of entertainment and news. Since the 1970s, video recordings on VCR tapes and later, digital playback systems such as DVDs, have enabled the television to be used to view recorded movies and other programs.


          A television system may be made up of multiple components, so a screen which lacks an internal tuner to receive the broadcast signals is called a monitor rather than a television. A television may be built to receive different broadcast or video formats, such as high-definition television, commonly referred to as HDTV. HDTV costs more than normal TV but is becoming more available.


          


          History


          


          Technology


          


          Geographical usage


          
            	Timeline of the introduction of television in countries

          


          


          Content


          


          Programming


          Getting TV programming shown to the public can happen in many different ways. After production the next step is to market and deliver the product to whatever markets are open to using it. This typically happens on two levels:


          
            	Original Run or First Run  a producer creates a program of one or multiple episodes and shows it on a station or network which has either paid for the production itself or to which a license has been granted by the producers to do the same.


            	Syndication  this is the terminology rather broadly used to describe secondary programming usages (beyond original run). It includes secondary runs in the country of first issue, but also international usage which may or may not be managed by the originating producer. In many cases other companies, TV stations or individuals are engaged to do the syndication work, in other words to sell the product into the markets they are allowed to sell into by contract from the copyright holders, in most cases the producers.

          


          In most countries, the first wave occurs primarily on free-to-air (FTA) television, while the second wave happens on subscription TV and in other countries. In the U.S., however, the first wave occurs on the FTA networks and subscription services, and the second wave travels via all means of distribution.


          First run programming is increasing on subscription services outside the U.S., but few domestically produced programs are syndicated on domestic FTA elsewhere. This practice is increasing however, generally on digital-only FTA channels, or with subscriber-only first run material appearing on FTA.


          Unlike the U.S., repeat FTA screenings of a FTA network program almost only occur on that network. Also, Affiliates rarely buy or produce non-network programming that is not centred around local events.


          


          Funding


          Advertising


          
            	United States

          


          Since inception in the U.S. in 1940, TV commercials have become one of the most effective, persuasive, and popular method of selling products of many sorts, especially consumer goods. U.S. advertising rates are determined primarily by Nielsen Ratings. The time of the day and popularity of the channel determine how much a television commercial can cost. For example, the highly popular American Idol can cost approximately $750,000 for a thirty second block of commercial time; while the same amount of time for the World Cup and the Super Bowl can cost several million dollars.


          In recent years, the paid program or infomercial has become common, usually in lengths of 30 minutes or one hour. Some drug companies have even created "news" items for broadcast, paying program directors to use them.


          Some TV programs also weave advertisements into their shows, a practice begun in film and known as product placement. For example, a character could be drinking a certain kind of soda, going to a particular chain restaurant, or driving a certain make of car. (This is sometimes very subtle, where shows have vehicles provided by manufacturers for low cost, rather than wrangling them.) Sometimes a specific brand or trade mark, or music from a certain artist or group, is used. (This excludes guest appearances by artists, who perform on the show.)


          
            	United Kingdom

          


          The TV regulator oversees the TV advertising in the United Kingdom. Its restrictions have applied since the early days of commercially funded TV in the UK. Despite this, the demand from advertisers ensured that ownership of a commercial broadcasting licence was, at one time, likened by the TV mogul, Lew Grade, as a being a "licence to print money". The restrictions mean that the big three national commercial TV channels, ITV, Channel 4, and Five can show an average of only seven minutes of advertising per hour (eight minutes in the peak period). Other broadcasters must average no more than nine minutes (twelve in the peak). This means that many imported TV shows from the US have un-natural breaks where the UK company has edited out the breaks intended for US advertising. Advertisements must not be inserted in the course of any broadcast of a news or current affairs program of less than half an hour scheduled duration, or in a documentary of less than half an hour scheduled duration, or in a program for children of less than half an hour scheduled duration. Nor may advertisements be carried in a program designed and broadcast for reception in schools or in any religious service or other devotional program, or during a formal Royal ceremony or occasion. There also must be clear demarcations in time between the programs and the advertisements. The BBC, being strictly non-commercial is not allowed to show advertisements on television, the majority of its budget comes from TV licencing (see below).


          Taxation or TV License


          Television services in some countries may be funded by a television licence, a form of taxation which means advertising plays a lesser role or no role at all. For example, in the United Kingdom, and in many European countries, some channels may carry no advertising at all and some very little. The British Broadcasting Corporation (BBC) carries no advertising and is funded by an annual licence paid by all households owning a television. This licence fee is set by government, but the BBC is not answerable to or controlled by government and is therefore genuinely independent. The fee also funds radio channels, transmitters and the BBC.co.uk online service. Advertising has been introduced to the internationally-facing BBC.com website in a small way to fund broadband content delivered outside of the United Kingdom.


          Subscription


          Some TV channels are partly funded from subscriptions and therefore the signals are encrypted before broadcast to ensure that only paying subscribers have access to the decryption codes. Some subscription services are also funded by advertising.


          


          Television genres


          Television genres include a broad range of programming types that entertain, inform, and educate viewers. The most expensive entertainment genres to produce are usually drama and dramatic miniseries. However, other genres, such as historical Western genres, may also have high production costs.


          Popular entertainment genres include action-oriented shows such as police, crime, detective dramas, horror or thriller shows. As well, there are also other variants of the drama genre, such as medical dramas and daytime soap operas. Sci-fi (Science fiction) shows can fall into either the drama category or the action category, depending on whether they emphasize philosophical questions or high adventure. Comedy is a popular genre which includes sitcoms (Situation Comedy) and animated shows for the adult demographic such as Family Guy.


          The least expensive forms of entertainment programming are game shows, talk shows, variety shows, and reality TV. Game shows show contestants answering questions and solving puzzles to win prizes. Talk shows feature interviews with film, television and music celebrities and public figures. Variety shows feature a range of musical performers and other entertainers such as comedians and magicians introduced by a host or Master of Ceremonies. There is some crossover between some talk shows and variety shows, because leading talk shows often feature performances by bands, singers, comedians, and other performers in between the interview segments.


          Reality TV shows show "regular" people (i.e., not actors) who are facing unusual challenges or experiences, ranging from arrest by police officers ( COPS) to weight loss ( The Biggest Loser). A variant version of reality shows depicts celebrities doing mundane activities such as going about their everyday life ( The Osbournes) or doing manual labour jobs ( Simple Life).


          One of the television genres, the children's and youth genre is defined by the audience, rather than by the content of the programming. Children's programming includes animated programs aimed at the child demographic, documentaries for children, and music/variety shows targeted at kids. There is overlap between the children's/youth genre and other genres, such as the educational genre.


          


          Social aspects


          Television has played a pivotal role in the socialization of the 20th and 21st centuries. There are many social aspects of television that can be addressed, including:


          
            
              	Positive effects


              	Negative effects


              	Gender and television


              	Politics and television


              	Socializing children


              	Technology trends


              	Suitability for audience


              	Alleged dangers


              	Propaganda delivery


              	Educational advantages

            

          


          


          Environmental aspects


          With high lead content in CRTs, and the rapid diffusion of new, flat-panel display technologies, some of which ( LCDs) use lamps containing mercury, there is growing concern about electronic waste from discarded televisions. Related occupational health concerns exist, as well, for disassemblers removing copper wiring and other materials from CRTs. Further environmental concerns related to television design and use relate to the devices' increasing electrical energy requirements. Some speculate that television is responsible for a "dumbing down" of modern peoples. Several articles have been written by numerous individuals, and watchgroups. One theory is that the passive state of the brain leads to a form of mental atrophy. While watching television the higher functions of the brain slow down and in some cases cease. There are ongoing studies to determine the risk of this passive activity.
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              	General
            


            
              	Name, Symbol, Number

              	tellurium, Te, 52
            


            
              	Chemical series

              	metalloids
            


            
              	Group, Period, Block

              	16, 5, p
            


            
              	Appearance

              	silvery lustrous gray

              [image: ]
            


            
              	Standard atomic weight

              	127.60 (3) gmol1
            


            
              	Electron configuration

              	[Kr] 5s2 4d10 5p4
            


            
              	Electrons per shell

              	2, 8, 18, 18, 6
            


            
              	Physical properties
            


            
              	Phase

              	solid
            


            
              	Density (near r.t.)

              	6.24 gcm3
            


            
              	Liquid density at m.p.

              	5.70 gcm3
            


            
              	Melting point

              	722.66 K

              (449.51 C, 841.12 F)
            


            
              	Boiling point

              	1261 K

              (988 C, 1810 F)
            


            
              	Heat of fusion

              	17.49  kJmol1
            


            
              	Heat of vaporization

              	114.1  kJmol1
            


            
              	Specific heat capacity

              	(25C) 25.73 Jmol1K1
            


            
              	
                
                  
                    Vapor pressure
                  

                  
                    	P(Pa)

                    	1

                    	10

                    	100

                    	1 k

                    	10 k

                    	100 k
                  


                  
                    	at T(K)

                    	

                    	

                    	(775)

                    	(888)

                    	1042

                    	1266
                  

                

              
            


            
              	Atomic properties
            


            
              	Crystal structure

              	hexagonal
            


            
              	Oxidation states

              	2, 4, 6

              (mildly acidic oxide)
            


            
              	Electronegativity

              	2.1 (Pauling scale)
            


            
              	Ionization energies

              ( more)

              	1st: 869.3  kJmol1
            


            
              	2nd: 1790 kJmol1
            


            
              	3rd: 2698 kJmol1
            


            
              	Atomic radius

              	140  pm
            


            
              	Atomic radius (calc.)

              	123 pm
            


            
              	Covalent radius

              	135 pm
            


            
              	Van der Waals radius

              	206 pm
            


            
              	Miscellaneous
            


            
              	Magnetic ordering

              	nonmagnetic
            


            
              	Thermal conductivity

              	(300K)

              (1.973.38) Wm1K1
            


            
              	Speed of sound (thin rod)

              	(20 C) 2610 m/s
            


            
              	Young's modulus

              	43 GPa
            


            
              	Shear modulus

              	16 GPa
            


            
              	Bulk modulus

              	65 GPa
            


            
              	Mohs hardness

              	2.25
            


            
              	Brinell hardness

              	180 MPa
            


            
              	CAS registry number

              	13494-80-9
            


            
              	Selected isotopes
            


            
              	
                
                  
                    Main article: Isotopes of tellurium
                  

                  
                    	iso

                    	NA

                    	half-life

                    	DM

                    	DE ( MeV)

                    	DP
                  


                  
                    	120Te

                    	0.09%

                    	>2.21016 y

                    	 

                    	1.701

                    	120Sn
                  


                  
                    	121Te

                    	syn

                    	16.78 d

                    	

                    	1.040

                    	121Sb
                  


                  
                    	122Te

                    	2.55%

                    	122Te is stable with 70 neutrons
                  


                  
                    	123Te

                    	0.89%

                    	>1.01013 y

                    	

                    	0.051

                    	123Sb
                  


                  
                    	124Te

                    	4.74%

                    	124Te is stable with 72 neutrons
                  


                  
                    	125Te

                    	7.07%

                    	125Te is stable with 73 neutrons
                  


                  
                    	126Te

                    	18.84%

                    	126Te is stable with 74 neutrons
                  


                  
                    	127Te

                    	syn

                    	9.35 h

                    	-

                    	0.698

                    	127I
                  


                  
                    	128Te

                    	31.74%

                    	2.21024 y

                    	

                    	0.867

                    	128Xe
                  


                  
                    	129Te
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                    	-
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          Tellurium (pronounced /tɪˈlʊəriəm/, /tɛl-/) is a chemical element that has the symbol Te and atomic number 52. A brittle silver-white metalloid which looks like tin, tellurium is chemically related to selenium and sulfur. Tellurium is primarily used in alloys and as a semiconductor.


          


          Notable characteristics


          Tellurium is extremely rare, one of the nine rarest elements on earth. It is in the same chemical family as oxygen, sulfur, selenium, and polonium (the chalcogens).


          When crystalline, tellurium is silvery-white and when it is in its pure state it has a metallic luster. This is a brittle and easily pulverized metalloid. Amorphous tellurium is found by precipitating it from a solution of tellurous or telluric acid (Te(OH)6). However, there is some debate whether this form is really amorphous or made of minute crystals.


          


          Applications


          Tellurium is a p-type semiconductor that shows a greater conductivity in certain directions which depends on atomic alignment. Chemically related to selenium and sulfur, the conductivity of this element increases slightly when exposed to light ( photoelectric effect).


          It can be doped with copper, gold, silver, tin, or other metals. When in its molten state, tellurium is corrosive to copper, iron, and stainless steel.


          Tellurium gives a greenish-blue flame when burned in normal air and forms tellurium dioxide as a result.


          Metal alloys


          
            	It is mostly used in alloys with other metals. It is added to lead to improve its strength and durability, and to decrease the corrosive action of sulfuric acid.


            	When added to stainless steel and copper it makes these metals more workable. It is alloyed into cast iron for chill control.

          


          Other uses:


          
            	Used in ceramics.


            	It is used in chalcogenide glasses.


            	Tellurium is also used in blasting caps


            	Organic tellurides have also been employed as initiators for living radical polymerisation and electron-rich mono- and di-tellurides possess antioxidant activity.

          


          High purity metalorganics of both selenium and tellurium are used in the semiconductor industry, and are prepared by adduct purification.


          Semiconductor and electronic industry uses:


          
            	Tellurium is used in the media layer of ReWritable Compact Discs ( CD-RW).

          


          
            	Tellurium is used in the media layer of ReWritable Digital Video Discs ( DVD-RW).

          


          
            	Tellurium is used in the new phase change memory chips developed by Intel. See phase change memory. Also see here.

          


          
            	Tellurium is used in the media layer of ReWritable Blu-ray Disc. See here.

          


          
            	Bismuth telluride (Bi2Te3) has found use in thermoelectric devices.

          


          
            	Tellurium has potential applications in cadmium telluride (CdTe) solar panels. Some of the highest efficiencies for solar cell electric power generation have been obtained by using this material. First Solar Inc. started massive commercial production of CdTe solar panels in recent years, significantly increased tellurium demand. If some of the cadmium in CdTe is replaced by zinc then CdZnTe is formed which is used in solid-state x-ray detectors.

          


          
            	Alloyed with both cadmium and mercury, to form mercury cadmium telluride, an infrared sensitive semiconductor material is formed. Organotellurium compounds such as dimethyl telluride, diethyl telluride, diisopropyl telluride, diallyl telluride and methyl allyl telluride are used as precursors for MOVPE growth of II-VI compound semiconductors. Diisopropyl telluride (DIPTe) is employed as the preferred precursor for achieving the low temperature growth of CdHgTe by MOVPE.

          


          


          History


          Tellurium (Latin tellus meaning "earth") was discovered in 1782 by the Hungarian Franz-Joseph Mller von Reichenstein (Mller Ferenc) in Nagyszeben (now, Sibiu) Transylvania. In 1789, another Hungarian scientist, Pl Kitaibel, also discovered the element independently, but later he gave the credit to Mller. In 1798, it was named by Martin Heinrich Klaproth who earlier isolated it.


          Tellurium was used as a chemical bonder in the making of the outer shell of the first atom bomb. The 1960s brought growth in thermoelectric applications for tellurium, as well as its use in free-machining steel, which became the dominant use.


          


          Occurrence


          With an abundance in the Earth's crust even lower than platinum, tellurium is, apart from the precious metals, the rarest stable solid element in the earth's crust. Its abundance by mass is less than 0.001 ppm, compare with 0.037 ppm for platinum. By comparison, even the rarest of the lanthanides have crustal abundances of 0.5 ppm.


          The extreme rarity of tellurium in the Earth's crust is not a reflection of its cosmic abundance, which is in fact greater than that of rubidium , even though rubidium is ten thousand times more abundant in the Earth's crust. Rather, the extraordinarily low abundance of tellurium on Earth results from the fact that, during the formation of the Earth, the stable form of elements in the absence of oxygen and water was controlled by the oxidation and reduction of hydrogen. Under this scenario elements such as tellurium which form volatile hydrides were severely depleted during the formation of the Earth's crust through evaporation. Tellurium and selenium are the heavy elements most depleted in the Earth's crust by this process.


          Tellurium is sometimes found in its native (elemental) form, but is more often found as the tellurides of gold ( calaverite, krennerite, petzite, sylvanite, and others). Tellurium compounds are the only chemical compounds of gold found in nature, but tellurium itself (unlike gold) is also found combined with other elements (in metallic salts). The principal source of tellurium is from anode sludges produced during the electrolytic refining of blister copper. It is a component of dusts from blast furnace refining of lead. Treatment of 500 tons of copper ore typically yields one pound of tellurium. Tellurium is produced mainly in the US, Canada, Peru, and Japan. See here.


          Commercial-grade tellurium is usually marketed as minus 200- mesh powder but is also available as slabs, ingots, sticks, or lumps. The year-end price for tellurium in 2000 was US$14 per pound. In recent years, tellurium price was driven up by increased demand and limited supply, reaching as high as US$100 per pound in 2006. See also here.


          
            [image: Tellurium crystal]
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          Compounds


          Tellurium is in the same series as sulfur and selenium and forms similar compounds. A compound with metal or hydrogen and similar ions is called a telluride. Gold and silver tellurides are considered good ores. Compounds with tellurate ions complexes TeO42- or TeO66- are known as tellurates. Also tellurites TeO32-. Also tellurols TeH, named with prefix tellanyl- or suffix -tellurol.


          


          Isotopes


          There are 30 known isotopes of tellurium with atomic masses that range from 108 to 137. Naturally found tellurium consists of eight isotopes (listed in the table to the right); three of them are observed to be radioactive. 128Te has the longest known half-life, 2.21024 years, among all radioactive isotopes.


          


          Precautions


          Tellurium and tellurium compounds should be considered to be mildly toxic and need to be handled with care.


          Acute poisoning is rare. Tellurium is not reported to be carcinogenic.


          Humans exposed to as little as 0.01 mg/m3 or less in air develop "tellurium breath", which has a garlic-like odour. The garlic odour that is associated with human intake of tellurium compounds is caused from the tellurium being metabolized by the body. When the body metabolizes tellurium in any oxidation state, the tellurium gets converted into dimethyl telluride. Dimethyl telluride is volatile and produces the garlic-like smell.


          
            Retrieved from " http://en.wikipedia.org/wiki/Tellurium"
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          In geography, temperate or tepid latitudes of the globe lie between the tropics and the polar circles. The changes in these regions between summer and winter are generally mild, rather than extreme hot or cold. However, a temperate climate can have very unpredictable weather. In regions traditionally considered tropical, localities at high altitudes (e.g. parts of the Andes) may have a temperate climate. The north temperate zone extends from the Tropic of Cancer (at about 23.5 degrees north latitude) to the Arctic Circle (at approximately 66.6 degrees north latitude). The south temperate zone extends from the Tropic of Capricorn (at approximately 23.5 degrees south latitude,) to the Antarctic Circle (at approximately 66.5 degrees south latitude.)


          Within these borders there are many climate types, which are generally grouped into two categories: maritime and continental.


          The maritime climate is affected by the oceans, which help to sustain somewhat stable temperatures throughout the year. In temperate zones the prevailing winds are from the west, thus the western edge of temperate continents most commonly experience this maritime climate. Such regions include Western Europe, and western North America at latitudes between 40 and 60 north (65N in Europe).


          The continental climate is usually situated inland, with warmer summers and colder winters. Heat loss and reception are aided by extensive land mass. In North America, the Rocky Mountains act as a climate barrier to the maritime air blowing from the west, creating a continental climate to the east. In Europe, the maritime climate is able to stabilize inland temperature, because the major mountain range - the Alps - is oriented east-west (the area east of the long Scandinavian mountain range is an exception).


          The majority of the world's human population resides in temperate zones, especially in the northern hemisphere because of the mass of land.
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          Temperature is a physical property of a system that underlies the common notions of hot and cold; something that is hotter generally has the greater temperature. Specifically, temperature is a measure of the kinetic energy of a sample of matter. Temperature is one of the principal parameters of thermodynamics. On the microscopic scale, temperature is defined as the average energy of microscopic motions of a single particle in the system per degree of freedom. On the macroscopic scale, temperature is the unique physical property that determines the direction of heat flow between two objects placed in thermal contact. If no heat flow occurs, the two objects have the same temperature; otherwise heat flows from the hotter object to the colder object. These two basic principles are stated in the zeroth law and second law of thermodynamics, respectively. For a solid, these microscopic motions are principally the vibrations of its atoms about their sites in the solid. For an ideal monatomic gas, the microscopic motions are the translational motions of the constituent gas particles. For a multiatomic gas, vibrational and rotational motion should be included too.


          Temperature is measured with thermometers that may be calibrated to a variety of temperature scales. In most of the world (except for the United States, Jamaica, and a few other countries), the degree Celsius scale is used for most temperature measuring purposes. The entire scientific world (the U.S. included) measures temperature using the Celsius scale and thermodynamic temperature using the kelvin scale, which is just the Celsius scale shifted downwards so that 0 K= 273.15 C, or absolute zero. Many engineering fields in the U.S., especially high-tech ones, also use the kelvin and degrees Celsius scales. However, the United States is the last major country in which the degree Fahrenheit temperature scale is used by most lay people, industry, popular meteorology, and government. Other engineering fields in the U.S. also rely upon the Rankine scale (a shifted Fahrenheit scale) when working in thermodynamic-related disciplines such as combustion.


          


          Overview


          Intuitively, temperature is a measure of how hot or cold something is, although the most immediate way in which we can measure this, by feeling it, is unreliable, resulting in the phenomenon of felt air temperature, which can differ at varying degrees from actual temperature. On the molecular level, temperature is the result of the motion of particles which make up a substance. Temperature increases as the energy of this motion increases. The motion may be the translational motion of the particle, or the internal energy of the particle due to molecular vibration or the excitation of an electron energy level. Although very specialized laboratory equipment is required to directly detect the translational thermal motions, thermal collisions by atoms or molecules with small particles suspended in a fluid produces Brownian motion that can be seen with an ordinary microscope. The thermal motions of atoms are very fast and temperatures close to absolute zero are required to directly observe them. For instance, when scientists at the NIST achieved a record-setting cold temperature of 700 nK (1 nK = 109 K) in 1994, they used optical lattice laser equipment to adiabatically cool caesium atoms. They then turned off the entrapment lasers and directly measured atom velocities of 7 mm per second in order to calculate their temperature.


          Molecules, such as O2, have more degrees of freedom than single atoms: they can have rotational and vibrational motions as well as translational motion. An increase in temperature will cause the average translational energy to increase. It will also cause the energy associated with vibrational and rotational modes to increase. Thus a diatomic gas, with extra degrees of freedom rotation and vibration, will require a higher energy input to change the temperature by a certain amount, i.e. it will have a higher heat capacity than a monatomic gas.


          The process of cooling involves removing energy from a system. When there is no more energy able to be removed, the system is said to be at absolute zero, which is the point on the thermodynamic (absolute) temperature scale where all kinetic motion in the particles comprising matter ceases and they are at complete rest in the classic (non-quantum mechanical) sense. By definition, absolute zero is a temperature of precisely 0 kelvins (273.15 C or 459.67 F).


          


          Details


          
            
              	Conjugate variables

              of thermodynamics
            


            
              	Pressure

              	Volume
            


            
              	( Stress)

              	( Strain)
            


            
              	Temperature

              	Entropy
            


            
              	Chem. potential

              	Particle no.
            

          


          The formal properties of temperature follow from its mathematical definition (see below for the zeroth law definition and the second law definition) and are studied in thermodynamics and statistical mechanics.


          Contrary to other thermodynamic quantities such as entropy and heat, whose microscopic definitions are valid even far away from thermodynamic equilibrium, temperature being an average energy per particle can only be defined at thermodynamic equilibrium, or at least local thermodynamic equilibrium (see below).


          As a system receives heat, its temperature rises; similarly, a loss of heat from the system tends to decrease its temperature (at the--uncommon--exception of negative temperature; see below).


          When two systems are at the same temperature, no heat transfer occurs between them. When a temperature difference does exist, heat will tend to move from the higher-temperature system to the lower-temperature system, until they are at thermal equilibrium. This heat transfer may occur via conduction, convection or radiation or combinations of them (see heat for additional discussion of the various mechanisms of heat transfer) and some ions may vary.


          Temperature is also related to the amount of internal energy and enthalpy of a system: the higher the temperature of a system, the higher its internal energy and enthalpy.


          Temperature is an intensive property of a system, meaning that it does not depend on the system size, the amount or type of material in the system, the same as for the pressure and density. By contrast, mass, volume, and entropy are extensive properties, and depend on the amount of material in the system.


          


          The role of temperature in nature
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          Temperature plays an important role in almost all fields of science, including physics, chemistry, and biology.


          Many physical properties of materials including the phase ( solid, liquid, gaseous or plasma), density, solubility, vapor pressure, and electrical conductivity depend on the temperature. Temperature also plays an important role in determining the rate and extent to which chemical reactions occur. This is one reason why the human body has several elaborate mechanisms for maintaining the temperature at 37 C, since temperatures only a few degrees higher can result in harmful reactions with serious consequences. Temperature also controls the type and quantity of thermal radiation emitted from a surface. One application of this effect is the incandescent light bulb, in which a tungsten filament is electrically heated to a temperature at which significant quantities of visible light are emitted.


          Temperature-dependence of the speed of sound in air c, density of air  and acoustic impedance Z vs. temperature C


          
            
              	Impact of temperature on speed of sound, air density and acoustic impedance
            


            
              	T in C

              	c in m/s

              	 in kg/m

              	Z in Ns/m
            


            
              	10

              	325.4

              	1.341

              	436.5
            


            
              	5

              	328.5

              	1.316

              	432.4
            


            
              	0

              	331.5

              	1.293

              	428.3
            


            
              	5

              	334.5

              	1.269

              	424.5
            


            
              	10

              	337.5

              	1.247

              	420.7
            


            
              	15

              	340.5

              	1.225

              	417.0
            


            
              	20

              	343.4

              	1.204

              	413.5
            


            
              	25

              	346.3

              	1.184

              	410.0
            


            
              	30

              	349.2

              	1.164

              	406.6
            

          


          


          Temperature measurement


          Temperature measurement using modern scientific thermometers and temperature scales goes back at least as far as the early 18th century, when Gabriel Fahrenheit adapted a thermometer (switching to mercury) and a scale both developed by Ole Christensen Rmer. Fahrenheit's scale is still in use, alongside the Celsius scale and the kelvin scale.


          


          Units of temperature


          The basic unit of temperature (symbol: T) in the International System of Units (SI) is the kelvin (Symbol: K). The kelvin and Celsius (Centigrade) scales are, by international agreement, defined by two points: absolute zero, and the triple point of Vienna Standard Mean Ocean Water (water specially prepared with a specified blend of hydrogen and oxygen isotopes). Absolute zero is defined as being precisely 0K and 273.15C. Absolute zero is where all kinetic motion in the particles comprising matter ceases and they are at complete rest in the classic (non-quantum mechanical) sense. At absolute zero, matter contains no thermal energy. Also, the triple point of water is defined as being precisely 273.16K and 0.01C. This definition does three things: 1) it fixes the magnitude of the kelvin unit as being precisely 1 part in 273.16 parts the difference between absolute zero and the triple point of water; 2) it establishes that one kelvin has precisely the same magnitude as a one degree increment on the Celsius scale; and 3) it establishes the difference between the two scales null points as being precisely 273.15 kelvins (0K= 273.15C and 273.16K= 0.01C). Formulas for converting from these defining units of temperature to other scales can be found at Temperature conversion formulas.


          In the field of plasma physics, because of the high temperatures encountered and the electromagnetic nature of the phenomena involved, it is customary to express temperature in electronvolts (eV) or kiloelectronvolts (keV), where 1 eV = 11,604 K. In the study of QCD matter one routinely meets temperatures of the order of a few hundred MeV, equivalent to about 1012 K.


          For everyday applications, it's very often convenient to use the Celsius scale, in which 0C corresponds to the temperature at which water freezes and 100 C corresponds to the boiling point of water at sea level. In this scale a temperature difference of 1 degree is the same as a 1K temperature difference, so the scale is essentially the same as the kelvin scale, but offset by the temperature at which water freezes (273.15 K). Thus the following equation can be used to convert from degrees Celsius to kelvins.


          
            	[image:  \mathrm{K = [^\circ C] \left(\frac{1 \, K}{1\, ^\circ C}\right) + 273.15\, K} ]

          


          In the United States, the Fahrenheit scale is widely used. On this scale the freezing point of water corresponds to 32 F and the boiling point to 212 F. The following formula can be used to convert from Fahrenheit to Celsius:


          
            	[image:  \mathrm{\ \!^\circ C = \frac{5\, ^\circ C}{9\, ^\circ F}( ^\circ F - 32\ ^\circ )} ]

          


          See temperature conversion formulas for conversions between most temperature scales.


          


          Negative temperatures


          For some systems and specific definitions of temperature, it is possible to obtain a negative temperature. A system with a negative temperature is not colder than absolute zero, but rather it is, in a sense, hotter than infinite temperature.


          


          Comparison of temperature scales


          
            
              Comparison of temperature scales
            

            
              	Comment

              	Kelvin

              K

              	Celsius

              C

              	Fahrenheit

              F

              	Rankine

              Ra(R)

              	Delisle

              D

              	Newton

              N

              	Raumur

              R,(R,Re)

              	Rmer

              R(R)
            


            
              	Absolute zero

              	0

              	273.15

              	459.67

              	0

              	559.725

              	90.14

              	218.52

              	135.90
            


            
              	Lowest recorded natural temperature on Earth

              ( Vostok, Antarctica - July 21, 1983)

              	184

              	89

              	128.2

              	331.47

              	283.5

              	29.37

              	71.2

              	39.225
            


            
              	Celsius / Fahrenheit's "cross-over" temperature

              	233.15

              	40

              	40

              	419.67

              	.

              	.

              	.

              	.
            


            
              	Fahrenheit's ice/salt mixture

              	255.37

              	17.78

              	0

              	459.67

              	176.67

              	5.87

              	14.22

              	1.83
            


            
              	Water freezes (at standard pressure)

              	273.15

              	0

              	32

              	491.67

              	150

              	0

              	0

              	7.5
            


            
              	Average surface temperature on Earth

              	288

              	15

              	59

              	518.67

              	127.5

              	4.95

              	12

              	15.375
            


            
              	Average human body temperature 

              	309.95

              	36.8

              	98.24

              	557.91

              	94.8

              	12.144

              	29.44

              	26.82
            


            
              	Highest recorded surface temperature on Earth

              ( Al 'Aziziyah, Libya - September 13, 1922)

              	331

              	58

              	136.4

              	596.07

              	63

              	19.14

              	46.4

              	37.95
            


            
              	Water boils (at standard pressure)

              	373.1339

              	99.9839

              	211.97102

              	671.64102

              	0

              	33

              	80

              	60
            


            
              	Titanium melts

              	1941

              	1668

              	3034

              	3494

              	2352

              	550

              	1334

              	883
            


            
              	The surface of the Sun

              	5800

              	5526

              	9980

              	10440

              	8140

              	1823

              	4421

              	2909
            

          


          
             The temperature scale is in disuse, and of mere historical interest.

             Normal human body temperature is 36.8C 0.7C, or 98.2F 1.3F. The commonly given value 98.6F is simply the exact conversion of the nineteenth-century German standard of 37C. Since it does not list an acceptable range, it could therefore be said to have excess (invalid) precision. Here's a list of various measurements.

            Some numbers in this table have been rounded off.

          


          


          Theoretical foundation of temperature


          


          Zeroth-law definition of temperature


          While most people have a basic understanding of the concept of temperature, its formal definition is rather complicated. Before jumping to a formal definition, let us consider the concept of thermal equilibrium. If two systems with fixed volumes are brought together in thermal contact, changes most likely will take place in the properties of both systems. These changes are caused by the transfer of heat between the systems. A state must be reached in which no further changes occur, to put the objects into thermal equilibrium.


          A basis for the definition of temperature can be obtained from the zeroth law of thermodynamics which states that if two systems, A and B, are in thermal equilibrium and a third system C is in thermal equilibrium with system A then systems B and C will also be in thermal equilibrium (being in thermal equilibrium is a transitive relation; moreover, it is an equivalence relation). This is an empirical fact, based on observation rather than theory. Since A, B, and C are all in thermal equilibrium, it is reasonable to say each of these systems shares a common value of some property. We call this property temperature.


          Generally, it is not convenient to place any two arbitrary systems in thermal contact to see if they are in thermal equilibrium and thus have the same temperature. Also, it would only provide an ordinal scale.


          Therefore, it is useful to establish a temperature scale based on the properties of some reference system. Then, a measuring device can be calibrated based on the properties of the reference system and used to measure the temperature of other systems. One such reference system is a fixed quantity of gas. The ideal gas law indicates that the product of the pressure and volume (P  V) of a gas is directly proportional to the temperature:


          
            	[image:  P \cdot V = n \cdot R \cdot T ] (1)

          


          where 'T is temperature, n is the number of moles of gas and R is the gas constant. Thus, one can define a scale for temperature based on the corresponding pressure and volume of the gas: the temperature in kelvins is the pressure in pascals of one mole of gas in a container of one cubic metre, divided by 8.31... In practice, such a gas thermometer is not very convenient, but other measuring instruments can be calibrated to this scale.


          It is also interesting to note that pressure, volume, and the number of moles of a substance are all inherently greater than or equal to zero. This suggests that temperature must also be greater than or equal to zero. As a practical matter it is not possible to use a gas thermometer to measure absolute zero temperature since the gasses tend to condense into a liquid long before the temperature reaches zero. It is possible to extrapolate how many degrees below the present temperature the absolute zero is from the temperature range where Equation 1 works.


          


          Temperature in gases


          For an ideal gas the kinetic theory of gases uses statistical mechanics to relate the temperature to the average kinetic energy of the atoms in the system. This average energy is independent of particle mass, which seems counter-intuitive to many people. Temperature is related only to the average kinetic energy of the particles in a gas - each particle has its own energy which may or may not correspond to the average; the distribution of energies (and thus speeds) of the particles in any gas are given by the Maxwell-Boltzmann distribution. The temperature of an ideal gas is related to its average kinetic energy via the equation:


          
            	[image:  \overline{E}_k = \begin{matrix} \frac{3}{2} \end{matrix} kT ], where k = nR (n= number of moles, R= ideal gas constant).

          


          In the case of a monoatomic gas, the kinetic energy is:



          
            	[image:  E_k = \begin{matrix} \frac{1}{2} \end{matrix} mv^2 ]

          


          (Note that a calculation of the kinetic energy of a more complicated object, such as a molecule, is slightly more involved. Additional degrees of freedom are available, so molecular rotation or vibration must be included.)

          

          The second law of thermodynamics states that any two given systems when interacting with each other will later reach the same average energy per particle (and hence the same temperature). In a mixture of particles of various mass, the heaviest particles will move more slowly than lighter counterparts, but will still have the same average energy. A neon atom moves slower relative to a hydrogen molecule of the same kinetic energy; a pollen particle moves in a slow Brownian motion among fast moving water molecules, etc. A visual illustration of this from Oklahoma State University makes the point more clear. Particles with different mass have different velocity distributions, but the average kinetic energy is the same because of the ideal gas law.


          


          Temperature of the vacuum


          It is possible to use the zeroth law definition of temperature to assign a temperature to something we don't normally associate temperatures with, like a perfect vacuum. Because all objects emit black body radiation, a thermometer in a vacuum away from thermally radiating sources will radiate away its own thermal energy; decreasing in temperature indefinitely until it reaches the zero-point energy limit. At that point it can be said to be in equilibrium with the vacuum and by definition at the same temperature. If we could find a gas that behaved ideally all the way down to absolute zero the kinetic theory of gases tells us that it would achieve zero kinetic energy per particle, and thereby achieve absolute zero temperature. Thus, by the zeroth law a perfect, isolated vacuum is at absolute zero temperature. Note that in order to behave ideally in this context it is necessary for the atoms of the gas to have no zero point energy. It will turn out not to matter that this is not possible because the second law definition of temperature will yield the same result for any unique vacuum state.


          More realistically, no such ideal vacuum exists. For instance a thermometer in a vacuum chamber which is maintained at some finite temperature (say, chamber is in the lab at room temperature) will equilibrate with the thermal radiation it receives from the chamber and with time reaches the temperature of the chamber. If a thermometer orbiting the Earth is exposed to a sunlight, then it equilibrates at the temperature at which power received by the thermometer from the Sun is exactly equal to the power radiated away by thermal radiation of the thermometer. For a black body this equilibrium temperature is about 281 K (+8 C). Earth average temperature (which is maintained by similar balance) is close to this temperature.


          A thermometer isolated from solar radiation (in the shade of the Earth, for example) is still exposed to thermal radiation of Earth - thus will show some equilibrium temperature at which it receives and radiates equal amount of energy. If this thermometer is close to Earth then its equilibrium temperature is about 236 K (-37 C) provided that Earth surface is at 281 K.


          A thermometer far away from Solar system still receives Cosmic microwave background radiation. Equilibrium temperature of such thermometer is about 2.725 K, which is the temperature of a photon gas constituting black body microwave background radiation at present state of expansion of Universe. This temperature is sometimes referred to as the temperature of space.


          


          Second-law definition of temperature


          In the previous section temperature was defined in terms of the Zeroth Law of thermodynamics. It is also possible to define temperature in terms of the second law of thermodynamics, which deals with entropy. Entropy is a measure of the disorder in a system. The second law states that any process will result in either no change or a net increase in the entropy of the universe. This can be understood in terms of probability. Consider a series of coin tosses. A perfectly ordered system would be one in which either every toss comes up heads or every toss comes up tails. This means that for a perfectly ordered set of coin tosses, there is only one set of toss outcomes possible: the set in which 100% of tosses came up the same.


          On the other hand, there are multiple combinations that can result in disordered or mixed systems, where some fraction are heads and the rest tails. A disordered system can be 90% heads and 10% tails, or it could be 40% heads and 60% tails, et cetera. As the number of coin tosses increases, the number of possible combinations corresponding to imperfectly ordered systems increases. For a very large number of coin tosses, the number of combinations corresponding to ~50% heads and ~50% tails dominates and obtaining an outcome significantly different from 50/50 becomes extremely unlikely. Thus the system naturally progresses to a state of maximum disorder or entropy.


          We previously stated that temperature controls the flow of heat between two systems and we have just shown that the universe, and we would expect any natural system, tends to progress so as to maximize entropy. Thus, we would expect there to be some relationship between temperature and entropy. In order to find this relationship let's first consider the relationship between heat, work and temperature. A heat engine is a device for converting heat into mechanical work and analysis of the Carnot heat engine provides the necessary relationships we seek. The work from a heat engine corresponds to the difference between the heat put into the system at the high temperature, qH and the heat ejected at the low temperature, qC. The efficiency is the work divided by the heat put into the system or:


          
            	[image:  \textrm{efficiency} = \frac {w_{cy}}{q_H} = \frac{q_H-q_C}{q_H} = 1 - \frac{q_C}{q_H} ] (2)

          


          where wcy is the work done per cycle. We see that the efficiency depends only on qC/qH. Because qC and qH correspond to heat transfer at the temperatures TC and TH, respectively, qC/qH should be some function of these temperatures:


          
            	[image:  \frac{q_C}{q_H} = f(T_H,T_C) ] (3)

          


          Carnot's theorem states that all reversible engines operating between the same heat reservoirs are equally efficient. Thus, a heat engine operating between T1 and T3 must have the same efficiency as one consisting of two cycles, one between T1 and T2, and the second between T2 and T3. This can only be the case if:


          
            	[image:  q_{13} = \frac{q_1 q_2} {q_2 q_3} ]

          


          which implies:


          
            	q13 = f(T1,T3) = f(T1,T2)f(T2,T3)

          


          Since the first function is independent of T2, this temperature must cancel on the right side, meaning f(T1,T3) is of the form g(T1)/g(T3) (i.e. f(T1,T3) = f(T1,T2)f(T2,T3) = g(T1)/g(T2) g(T2)/g(T3) = g(T1)/g(T3)), where g is a function of a single temperature. We can now choose a temperature scale with the property that:


          
            	[image:  \frac{q_C}{q_H} = \frac{T_C}{T_H} ] (4)

          


          Substituting Equation 4 back into Equation 2 gives a relationship for the efficiency in terms of temperature:


          
            	[image:  \textrm{efficiency} = 1 - \frac{q_C}{q_H} = 1 - \frac{T_C}{T_H} ] (5)

          


          Notice that for TC = 0 K the efficiency is 100% and that efficiency becomes greater than 100% below 0 K. Since an efficiency greater than 100% violates the first law of thermodynamics, this implies that 0 K is the minimum possible temperature. In fact the lowest temperature ever obtained in a macroscopic system was 20 nK, which was achieved in 1995 at NIST. Subtracting the right hand side of Equation 5 from the middle portion and rearranging gives:


          
            	[image:  \frac {q_H}{T_H} - \frac{q_C}{T_C} = 0 ]

          


          where the negative sign indicates heat ejected from the system. This relationship suggests the existence of a state function, S, defined by:


          
            	[image:  dS = \frac {dq_\mathrm{rev}}{T} ] (6)

          


          where the subscript indicates a reversible process. The change of this state function around any cycle is zero, as is necessary for any state function. This function corresponds to the entropy of the system, which we described previously. We can rearranging Equation 6 to get a new definition for temperature in terms of entropy and heat:


          
            	[image:  T = \frac{dq_\mathrm{rev}}{dS} ] (7)

          


          For a system, where entropy S may be a function S(E) of its energy E, the temperature T is given by:


          
            	[image:  \frac{1}{T} = \frac{dS}{dE} ] (8)

          


          ie. the reciprocal of the temperature is the rate of increase of entropy with respect to energy.
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          The temperature record of the past 1,000 years describes the reconstruction of temperature for the last 1000 years on the Northern Hemisphere. A reconstruction is needed because a reliable surface temperature record exists only since about 1850. Studying past climate is of interest for scientists in order to improve the understanding of current climate variability and, relatedly, providing a better basis for future climate projections. In particular, if the nature and magnitude of natural climate variability can be established, scientists will be better positioned to identify and quantify human generated climate variability (commonly referred to as 'anthropogenic global warming' (AGW)). Although temperature reconstructions from proxy data help us understand the character of natural climate variability, attribution of recent climate change relies on a broad range of methodologies of which the proxy reconstructions are only a small part .


          According to all major temperature reconstructions published in peer-reviewed journals (see graph), the increase in temperature in the 20th century and the temperature in the late 20th century is the highest in the record. Attention has tended to focus on the early work of Mann, Bradley and Hughes (1998), whose "hockey stick" graph was featured in the 2001 United Nations Intergovernmental Panel on Climate Change report. The methodology and data sets used in creating the Mann et al. (1998) version of the hockey stick graph are disputed, most notably by Stephen McIntyre and Ross McKitrick.


          For general information about temperature records see the main article: Temperature record. For information on the description of the Medieval Warm Period and Little Ice Age in various reports see the main article: MWP and LIA in IPCC reports


          


          General techniques


          By far the best observed period is from 1850 to the present day. Over this period the recent instrumental record, mainly based on direct thermometer readings, has approximately global coverage. It shows a general warming in global temperatures.


          


          


          Quantitative methods using proxy data


          As there are few instrumental records before 1850 temperatures before then must be reconstructed based on proxy methods. One such method, based on principles of dendrochronology, uses the width and other characteristics of tree rings to infer temperature. The isotopic composition of snow, corals, and stalactites can also be used to infer temperature. Other techniques which have been used include examining records of the time of crop harvests, the treeline in various locations, and other historical records to make inferences about the temperature. These proxy reconstructions are indirect inferences of temperature and thus tend to have greater uncertainty than instrumental data.


          In general, the recent history of the proxy records is calibrated against local temperature records to estimate the relationship between temperature and the proxy. The longer history of the proxy is then used to reconstruct temperature from earlier periods. Proxy records must be averaged in some fashion if a global or hemispheric record is desired. Considerable care must be taken in the averaging process; for example, if a certain region has a large number of tree ring records, a simple average of all the data would strongly over-weight that region. Hence data-reduction techniques such as principal components analysis are used to combine some of these regional records before they are globally combined.


          An important distinction is between so-called 'multi-proxy' reconstructions, which attempt to obtain a global temperature reconstructions by using multiple proxy records distributed over the globe and more regional reconstructions. Usually, the various proxy records are combined arithmetically, in some weighted average. More recently, Osborn and Briffa used a simpler technique, counting the proportion of records that are positive, negative or neutral in any time period . This produces a result in general agreement with the conventional multi-proxy studies.


          Several reconstructions suggest there was minimal variability in temperatures prior to the past century (see, for example, ). More recently, Mann and Jones have extended their reconstructions to cover the last 2000 years (GRL, 2003 ). The work was reproduced by Wahl and Ammann in 2005 .


          The Mann, Bradley and Hughes (1998) version of the temperature record is known as the "Hockey Stick" graph, first coined by Jerry Mahlman, a colleague of Mann's.


          The work of Mann et al., Jones et al., Briffa and others forms a major part of the IPCC's conclusion that "the rate and magnitude of global or hemispheric surface 20th century warming is likely to have been the largest of the millennium, with the 1990s and 1998 likely to have been the warmest decade and year" .


          


          Qualitative reconstruction using historical records


          It is also possible to use historical data such as times of grape harvests, sea-ice-free periods in harbours and diary entries of frost or heatwaves to produce indications of when it was warm or cold in particular regions. These records are harder to calibrate, are often only available sparsely through time, may be available only from developed regions, and are unlikely to come with good error estimates. These historical observations of the same time period show periods of both warming and cooling.


          Astrophysicist Sallie Balunias notes that these temperature variations correlate with solar activity and asserts that the number of observed sunspots give us a rough measure of how bright the sun is. Balunias and others have suggested that periods of decreased solar radiation are responsible for historically recorded periods of cooling such as the Maunder Minimum and the Little Ice Age. The same argument would imply that periods of increased solar radiation contributed to the Medieval Warm Period, when Greenland's icy coastal areas thawed enough to permit farming and colonization.


          


          Limitations


          The apparent differences between the quantitative and qualitative approaches are not fully reconciled. The reconstructions mentioned above rely on various assumptions to generate their results. If these assumptions do not hold, the reconstructions would be unreliable. For quantitative reconstructions, the most fundamental assumptions are that proxy records vary with temperature and that non-temperature factors do not confound the results. In the historical records temperature fluctuations may be regional rather than hemispheric in scale.


          In a letter to Nature (August 10, 2006) Bradley, Hughes and Mann pointed at the original title of their 1998 article: Northern Hemisphere temperatures during the past millennium: inferences, uncertainties, and limitations (Geophys. Res. Lett. 26, 759762; 1999) and pointed out more widespread high-resolution data are needed before more confident conclusions can be reached and that the uncertainties were the point of the article. The press release for the 1998 article framed the uncertainty in terms of regional impacts.


          


          The "Hockey stick controversy"


          There is an ongoing debate about the details of the temperature record and the means of its reconstruction, centered on the Mann, Bradley and Hughes (1998), "hockey stick" graph. Stephen McIntyre and Ross McKitrick claimed various errors in the methodology of Mann et al. (1998) and that the MBH method when tested on persistent red noise, nearly always produces a hockey stick shaped first principal component. In turn, Mann (supported by Tim Osborn, Keith Briffa and Phil Jones of the Climatic Research Unit) has disputed the claims made by McIntyre and McKitrick . The IPCC AR4 says that M&M may have some theoretical foundation, but Wahl and Ammann (2006) also show that the impact on the amplitude of the final reconstruction is very small .
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        Temple of Artemis


        
          

          The Temple of Artemis ( Greek: Ἀί Artemision, Latin: Artemisium), also known less precisely as Temple of Diana, was a temple dedicated to Artemis completed in its most famous phase, around 550 BC at Ephesus (in present-day Turkey) under the Achaemenid dynasty of the Persian Empire. Nothing remains of the temple, which was one of the Seven Wonders of the Ancient World. The Temple of Artemis was not the first on its site, where evidence of a sanctuary dates as early as the Bronze Age.


          The temple was a 120-year project started by Croesus of Lydia. It was described by Antipater of Sidon, who compiled a list of the Seven Wonders:


          
            I have set eyes on the wall of lofty Babylon on which is a road for chariots, and the statue of Zeus by the Alpheus, and the hanging gardens, and the colossus of the Sun, and the huge labour of the high pyramids, and the vast tomb of Mausolus; but when I saw the house of Artemis that mounted to the clouds, those other marvels lost their brilliancy, and I said, "Lo, apart from Olympus, the Sun never looked on aught (anything) so grand".

          


          


          Location
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          The Temple of Artemis was located near the ancient city of Ephesus, about 50km south from the modern port city of İzmir, in Turkey. Today the site lies on the edge of the modern town of Seluk.


          


          Ephesian Artemis


          Artemis was a Greek goddess, the virginal huntress and twin of Apollo, who supplanted the Titan Selene as goddess of the Moon. Of the Olympian goddesses who inherited aspects of the Great goddess of Crete, Athene was more honored than Artemis at Athens. At Ephesus, a goddess whom the Greeks associated with Artemis was passionately venerated in an archaic, certainly pre-Hellenic cult image that was carved of wood and kept decorated with jewelry. Robert Fleischer identified as decorations of the primitive xoanon the changeable features that since Minucius Felix and Jerome's Christian attacks on pagan popular religion had been read as many breasts or "eggs"  denoting her fertility. Most similar to Near-Eastern and Egyptian deities, and least similar to Greek ones, her body and legs are enclosed within a tapering pillar-like term, from which her feet protrude. On the coins minted at Ephesus, the apparently many-breasted goddess wears a mural crown (like a city's walls), an attribute of Cybele (see polos). On the coins she rests either arm on a staff formed of entwined serpents or of a stack of ouroboroi, the eternal serpent with its tail in its mouth. Something the Lady of Ephesus had in common with Cybele was that each was served by temple slave-women, or hierodules (hiero "holy", doule "female slave"), under the direction of a priestess who inherited her role, attended by a college of eunuch priests called "Megabyzoi" (though sometimes the existence of a college is disputed and rather, a succession of priests given the title of "Megabyzos" is preferred) and also by young virgins ( korai).


          Modern scholars are likely to be more concerned with origins of the Lady of Ephesus and her iconology than her adherents were at any point in time, and are also prone to creating a synthetic account of the Lady of Ephesus by drawing together documentation that ranges over more than a millennium in its origins, creating a falsified, unitary picture, as of an unchanging icon.


          
            [image: The Lady of Ephesus, 1st century CE (Museum of Ephesus), Efes, Turkey]
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          The "eggs" of the Lady of Ephesus, it now appears, must be the iconographic descendents of the amber gourd-shaped drops, elliptical in cross-section and drilled for hanging, that were rediscovered in 1987-88; they remained in situ where the ancient wooden cult figure of the Lady of Ephesus had been caught by an eighth-century flood (see History below). This form of breast-jewelry, then, had already been developed by the Geometric Period. A hypothesis offered by Gerard Seiterle, that the objects in Classical representations represented bulls' scrotal sacs cannot be maintained (Fleischer, "Neues zur kleinasiatischen Kultstatue" Archologischer Anzeiger 98 1983:81-93; Bammer 1990:153).


          A votive inscription mentioned by Florence Mary Bennett, which dates probably from about the third century BC, associates Ephesian Artemis with Crete: "To the Healer of diseases, to Apollo, Giver of Light to mortals, Eutyches has set up in votive offering [a statue of] the Cretan Lady of Ephesus, the Light-Bearer."


          The Greek habits of syncretism assimilated all foreign gods under some form of the Olympian pantheon familiar to them, and it is clear that at Ephesus, the identification that the Ionian settlers made of the "Lady of Ephesus" with Artemis was slender.


          The Christian approach was at variance with the tolerant syncretistic approach of pagans to gods who were not theirs. A Christian inscription at Ephesus suggests why so little remains at the site:


          
            Destroying the delusive image of the demon Artemis, Demeas has erected this symbol of Truth, the God that drives away idols, and the Cross of priests, deathless and victorious sign of Christ.

          


          The assertion that the Ephesians thought their cult image had fallen from the sky, though it was a familiar origin-myth at other sites, is only known at Ephesus from the Bible found in Acts 19:35.
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          History


          The sacred site at Ephesus was far older than the Artemision. Pausanias understood the shrine of Artemis there to be very ancient. He states with certainty that it antedated the Ionic immigration by many years, being older even than the oracular shrine of Apollo at Didyma. He said that the pre-Ionic inhabitants of the city were Leleges and Lydians. Callimachus, in his Hymn to Artemis, attributed the origin of the temenos at Ephesus to the Amazons, whose worship he imagines already centered upon an image (bretas).


          Pre-World War I excavations by David George Hogarth, who identified three successive temples overlying one another on the site, and corrective re-excavations in 1987-88 have confirmed Pausanias' report.


          Test holes have confirmed that the site was occupied as early as the Bronze Age, with a sequence of pottery finds that extend forward to Middle Geometric times, when the clay-floored peripteral temple was constructed, in the second half of the eighth century BC. The peripteral temple at Ephesus was the earliest example of a peripteral type on the coast of Asia Minor, and perhaps the earliest Greek temple surrounded by colonnades.


          In the seventh century, a flood destroyed the temple, depositing over half a meter of sand and scattering flotsam over the former floor of hard-packed clay. In the flood debris were the remains of a carved ivory plaque of a griffon and the Tree of Life, apparently North Syrian. More importantly, flood deposits buried in place a hoard against the north wall that included drilled amber tear-shaped drops with elliptical cross-sections, which had once dressed the wooden effigy of the Lady of Ephesus; the xoanon must have been destroyed in the flood. Bammer notes that though the flood-prone site was raised about two metres between the eighth and sixth centuries, and a further 2.4 m between the sixth and the fourth, the site was retained: "this indicates that maintaining the identity of the actual location played an important role in the sacred organization" (Bammer 1990:144).


          The new temple, now built of marble, with its peripteral columns doubled to make a wide ceremonial passage round the cella, was designed and constructed around 550 BC by the Cretan architect Chersiphron and his son Metagenes. A new ebony or grapewood cult statue was sculpted by Endoios, and a naiskos to house it was erected east of the open-air altar.


          This enriched reconstruction was built at the expense of Croesus, the wealthy king of Lydia. The rich foundation deposit of more than a thousand items has been recovered: it includes what may be the earliest coins of the silver-gold alloy electrum. Fragments of the bas-reliefs on the lowest drums of Croesus' temple, preserved in the British Museum, show that the enriched columns of the later temple, of which a few survive (illustration, below left) were versions of the earlier feature. Marshy ground was selected for the building site as a precaution against future earthquakes, according to Pliny the Elder. The temple became a tourist attraction, visited by merchants, kings, and sightseers, many of whom paid homage to Artemis in the form of jewelry and various goods. Its splendor also attracted many worshipers, many of whom formed the cult of Artemis.


          Croesus' temple was a widely respected place of refuge, a tradition that was linked in myth with the Amazons who took refuge there, both from Heracles and from Dionysus.


          


          Destruction


          The Temple of Artemis at Ephesus was destroyed on July 21, 356 BC in an act of arson committed by Herostratus. According to the story, his motivation was fame at any cost, thus the term herostratic fame.


          
            A man was found to plan the burning of the temple of Ephesian Diana so that through the destruction of this most beautiful building his name might be spread through the whole world. Valerius Maximus, VIII.14.ext.5

          


          The Ephesians, outraged, announced that Herostratus' name never be recorded ( Damnatio memoriae). Strabo later noted the name, which is how we know it today.


          That very same night, Alexander the Great was born. Plutarch remarked that Artemis was too preoccupied with Alexander's delivery to save her burning temple. Alexander later offered to pay for the temple's rebuilding, but the Ephesians refused. Eventually, the temple was restored after Alexander's death, in 323 BC.
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          This reconstruction was itself destroyed during a raid by the Goths in 262, in the time of emperor Gallienus: "Respa, Veduc and Thuruar, leaders of the Goths, took ship and sailed across the strait of the Hellespont to Asia. There they laid waste many populous cities and set fire to the renowned temple of Diana at Ephesus", reported Jordanes in Getica.


          The Ephesians rebuilt the temple again. At Ephesus, according to the second-century Acts of John, the apostle John prayed publicly in the very Temple of Artemis, exorcizing its demons and "of a sudden the altar of Artemis split in many pieces... and half the temple fell down," instantly converting the Ephesians, who wept, prayed or took flight. Over the course of the fourth century, perhaps the majority of Ephesians did convert to Christianity; all temples were declared closed by Theodosius I in 391.


          In 401, the temple was finally destroyed by a mob led by St. John Chrysostom, and the stones were used in construction of other buildings. Some of the columns in Hagia Sophia originally belonged to the temple of Artemis.


          The main primary sources for the Temple of Artemis at Ephesus are Pliny the Elder's Natural History XXXVI.xxi.95, Pomponius Mela i:17, and Plutarch's Life of Alexander III.5 (referencing the burning of the Artemisium).


          


          Rediscovery


          
            [image: The site of the temple today.]
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          After sixty years of patient searching, the site of the temple was rediscovered in 1869 by an expedition sponsored by the British Museum led by John Turtle Wood; excavations continued until 1879. A few further fragments of sculpture were found during the 1904-06 excavations directed by D.G. Hogarth. The recovered sculptured fragments of the fourth-century rebuilding and a few from the earlier temple, which had been used in the rubble fill for the rebuilding, were assembled and displayed in the "Ephesus Room" of the British Museum.


          Today the site of the temple, which lies just outside Seluk, is marked by a single column constructed of dissociated fragments discovered on the site.


          


          Architecture and art


          Most of the physical description and art within the Temple of Artemis comes from Pliny, though there are different accounts, and the actual size varies.


          Pliny describes the temple as 377 feet (115 meters) long and 180 feet (55 meters) wide, made almost entirely of marble, making its area about three times as large as the Parthenon. The temple's cella was enclosed in colonnades of 127 Ionic columns, each 18 meters (60 feet) in height.


          The Temple of Artemis housed many fine works of art. Sculptures by renowned Greek sculptors Polyclitus, Pheidias, Cresilas, and Phradmon adorned the temple, as well as paintings and gilded columns of gold and silver. The sculptors often competed at creating the finest sculpture. Many of these sculptures were of Amazons, who were said to have founded the city of Ephesus.


          Pliny tells us that Scopas, who also worked on the Mausoleum of Mausollos, worked carved reliefs into the temple's columns. Athenagoras of Athens names Endoeus, a pupil of Daedalus, as the sculptor of the main statue of Artemis in Ephesus.


          


          Cult and influence


          The Temple of Artemis was located at an economically robust region, drawing merchants and travellers from all over Asia Minor. The temple was influenced by many beliefs, and can be seen as a symbol of faith for many different peoples. The Ephesians worshiped Cybele, and incorporated many of their beliefs into the worship of Artemis. Artemisian Cybele became quite contrasted from her Roman counterpart, Diana. The cult of Artemis attracted thousands of worshipers from far-off lands.
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          A templon (from Greek έ meaning "temple", plural templa) is a feature of Byzantine architecture that first appeared in Christian churches around the fifth century AD and is still found in some Eastern Christian churches. Initially it was a low barrier probably not much different from the altar-rail of many Western churches. It eventually evolved into the modern iconostasis, still found in Orthodox churches today. It separates the laity in the nave from the priests preparing the sacraments at the altar. It is usually composed of carved wood or marble colonnettes supporting an architrave (a beam resting on top of columns). Three doors, a large central one and two smaller flanking ones, lead into the sanctuary. The templon did not originally obscure the view of the altar, but as time passed, icons were hung from the beams, curtains were placed in between the colonnettes, and the templon became more and more opaque. It is often covered with icons and can be very elaborate.


          


          Origins


          
            [image: A Greek proscenium (theater screen) portraying a three-doored temple facade, posited in the early 20th century as a possible origin for the design of the templon.]

            
              A Greek proscenium (theatre screen) portraying a three-doored temple facade, posited in the early 20th century as a possible origin for the design of the templon.
            

          


          The templon most likely has an independent origin from that of Latin chancel barriers. Classical stage architecture is one possible source. At certain times during Byzantine history, theatre heavily influenced painting and sculpture. Architects then, influenced by stage backdrops dating back to Sophocles, consciously imitated the classical proscenium (the backdrop of a classical Greek stage), copying the multiple columns punctuated by a large door in the middle and two smaller doors to each side. The statues on top of the backdrop would thus be analogous to the icons of the saints looking down. The similarities, however, are probably only visual. Although classical drama was performed in Constantinople, the capital of the Byzantine Empire, during the 5th and 6th century when the first templa appear, when Christian liturgy was first being developed, the plays and their architecture had lost their importance and could not have influenced Christian ritual.


          A more plausible theory is that the templon models in both form and content the decorative wall of the Torah screen in Jewish synagogues of the second and third centuries. These, too, had three main divisions: a central door leading to the altar, smaller flanking passages, and a distribution of parts similar to a templon. The Torah screen was probably not the direct prototype of the templon; it probably derives from the imitation of the Torah screen in the altar of a typical Syrian pagan temple.


          Barriers called templons in Greek were also used on occasions when the Roman Emperors appeared in public, to segregate the Imperial retinue from the crowd.


          


          The name


          Templon is a loan word in Greek, from the Latin templum, " temple"; how and why it came to have its present meaning is unclear. The most obvious explanation is that the form of the templon resembles a pagan temple. The steps up to the apse (semi-circle where the altar is located) are analogous to the stereobate and stylobate of the temple (the floor of a temple). The colonnettes arranged in the  shape resemble the columns that surround all four sides of a temple, the architrave looks like the architrave on a temple, and the carved disks on the architrave are analogous to the metopes on the entablature. However, it has also been suggested that the name templon derives not from the pagan temples but from the Christian idea of the shrine where God was worshipped, or more specifically the Temple in Jerusalem.


          


          Early templa


          Archaeological evidence for an early templon comes from the Hagios Ioannes Studios in Constantinople, a basilica dedicated to John the Baptist, built in 463. The chancel barrier surrounded the altar in a  shape, with one large door facing the nave and two smaller doors on the other sides. Twelve piers held chancel slabs of about 1.6 meters in length. The height of the slabs is not known. The chancel barrier was not merely a low parapet (a short wall); remains of colonnettes have been found, suggesting that the barrier carried an architrave on top of the columns.


          Though there is some architectural and archaeological evidence of early templa, the first and most detailed description of a templon comes from a poem by Paul the Silentiary, describing Hagia Sophia in Constantinople. It was composed near the end of Justinian Is reign and was probably recited on Epiphany, January 6, AD 563, celebrating the reinauguration of the church after the reconstruction of the great dome.


          Hagia Sophias templon surrounded, according to Paulus, "such space as was reserved in the eastern arch of the great church for the bloodless sacrifices". That is, it stretched the length of the eastern semidome, including the apse but excluding the exedrae (half-dome recesses in a wall). Twelve silver-covered marble columns of approximately 4.94 meters from base to capital were arranged on three sides of a rectangular ground plan around the altar. A horizontal entablature rested upon these. Three doors allowed entry to the apse, the central one larger than the other two. Though earlier scholars have proposed that all columns and all doors were in a single line parallel to the apse, modern reconstructions show the central portal facing out to the nave with the smaller doors each located on the other sides of the rectangular plan.


          In between the columns were slabs of marble covered in silver about 1.00 to 1.10 meters tall. On them had been carved the monograms of Justinian and Theodora (6th century), even though Theodora had been dead for several years, as well as a many-armed cross in the center. On the centre of the architrave was a repouss medallion of Christ. On either side of Him were medallions of angels, the Prophets, the Apostles, and finally the Virgin Mary. The carvings on the architrave were deeply tied to the liturgy. Another templon roughly contemporary to Hagia Sophias is that of the church to St. John of Ephesus, rebuilt by Justinian as a domed crucifix. There was an inscription to St. John the Theologian over a side door, since the crypt of the saint was within the enclosed sanctuary. St. John the Baptist was probably carved over the other door of the templon of Hagia Sophia, since he features prominently in liturgical writings of the church.


          In any case, the majority of templa followed the same basic design. They were usually carved of monochrome marble, though some, like Hagia Sophias, were covered in precious metals and others used polychrome marbles. The slabs were often carved with vegetal or animal patterns and the architraves with busts of God, the Virgin, and the saints. Figurative decoration on the templon was mainly concentrated on the architrave, initially with carved busts. This continued from the time of Justinian into the middle Byzantine period, as shown from a 10th-century excavation in Sebaste in Phrygia, which uncovered a marble templon whose epistyle is covered with busts of saints. There is evidence that icons were hung from the columns of the templon prior to iconoclasm. Nicephorus I, Patriarch of Constantinople from 806 to 815 describes portable icons hung from columns and the gate of the templon in his Antirretikoi. Important portable and colossal icons were also placed in front of the templon, as in the 11th-century church of Saint Panteleimon in Nerzei.


          


          Evolution
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          The templon gradually replaced all other forms of chancel barriers in Byzantine churches in the 6th, 7th, and 8th centuries except in Cappadocia. As late as the 10th century, a simple wooden chancel barrier separated the apse from the nave in the rock-cut churches, though by the late 11th century, the templon had become standard. This may have been because of the veneration and imitation of the Great Church Hagia Sophia in Constantinople, though the columnar form of chancel barrier does predate Hagia Sophia.


          The templon began to change forms to the medieval templon with the attachment of icons and painted scenes to the architrave. Some of the best preserved of these images are from the Monastery of St. Catherine at Mt. Sinai. The late 12th-century templon beam shows twelve canonical feast scenes, with the Deesis (Christ enthroned, flanked by Mary and St. John the Baptist) located in the middle between the Transfiguration and the Raising of Lazarus, linking the scene of Lazarus with the Holy Week images according to liturgical practice. Several epistyles of this form have been excavated throughout the empire, none earlier than the 12th century, indicating a change from busts on the architrave to scenic decoration. This new scenic style is representative of the increasing liturgification in Byzantine representational art after iconoclasm.


          During most of the Middle Byzantine period, the space between the colonnettes was not filled with icons but with curtains. Nicholaos Andidorum describes in his Protheoria "the shutting of the doors and the closing of the curtain over them". The most widespread image on the medieval templon seems to have been the Deesis. Its popularity arose from not only its simplicity and elegance, suggesting the efficacy of prayer and the threat of the Last Judgment, but also because it could be easily adapted to the patrons tastes with the addition of secondary scenes and characters, as in the Monastery at St. Catherines where scenes from the life of St Eustratios appear on either side of the Deesis on a templon beam. Proskynetaria (large icons) also played a major part in the decoration of the medieval templon, either as monumental images placed on the piers flanking the templon or as portable images in front of the screen. Proskynetaria of both these types still exist in Cyprus, from Lagoudera, now in the Archbishops Palace in Nicosia, and in St Neophytos.


          Sometime between the 11th and 14th centuries, icons and proskynetaria began to be placed in the intercolumnar openings on the templon. After the reconquest in 1261, carving on the medieval templon approached sculpture in the round. From this period, the first wood-carved templa, or iconostases, were produced. They for most part had a fixed program of icon decoration with three levels: the Local, the Deesis, and the Festival tiers. Early Russian versions were at chest height, and called "thoraxis" in Greek. The full height iconostasis became standard in the 15th century, and probably owes more to 14th-century Hesychast mysticism and the wood-carving genius of the Russians than anything else. The first ceiling-high, five-leveled Russian iconostasis was designed for the Cathedral of the Annunciation in Moscow Kremlin by Theophanes the Greek in 1405, and soon copied by his assistant Andrey Rublyov in the Cathedral of the Dormition in Vladimir in 1408.


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


          

        

      

    


    


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

  


  
    
      
        

        Tennis


        
          

          
            
              Tennis
            

            
              	[image: ]

              The U.S. Open is a prestigious Grand Slam tournament.
            


            
              	Highest governing body

              	International Tennis Federation
            


            
              	First played

              	19th century
            


            
              	Characteristics
            


            
              	Contact

              	No
            


            
              	Team members

              	Single or doubles
            


            
              	Category

              	Racquet sport
            


            
              	Ball

              	Tennis ball
            


            
              	Olympic

              	1896-1924, 1988-present
            

          


          Tennis is a game played between two players ( singles) or between two teams of two players ( doubles). Each player uses a strung racquet to strike a hollow rubber ball covered with felt (most of the time yellowy-green, but can be any colour or even two-tone) over a net into the opponent's court.


          The modern game of tennis originated in the United Kingdom in the late 19th century as "lawn tennis" and had heavy connections to the ancient game of real tennis. After its creation, tennis spread throughout the upper-class English-speaking population before spreading around the world. Tennis is an Olympic sport and is played at all levels of society at all ages. The sport can be played by anyone who can hold a racket, including people in wheelchairs. In the United States, there is a collegiate circuit organized by the National Collegiate Athletics Association.


          Except for the adoption of the tie-breaker in the 1970s, the rules of tennis have changed very little since the 1890s. A recent addition to professional tennis has been the adoption of "instant replay" technology coupled with a point challenge system, which allows a player to challenge the official call of a point.


          Along with its millions of players, millions of people worldwide follow tennis as a spectator sport, especially the four Grand Slam tournaments (sometimes referred to as the "majors"): Australian Open, French Open, Wimbledon, and the U.S. Open. The growth of tennis in Eastern Europe and the Far East has been especially notable in recent years.


          


          History


          Tennis as the modern sport can be dated to two separate roots. Between 1859 and 1865, Major Harry Gem and his friend Augurio Perera developed a game that combined elements of rackets similar to the game of Poona or Badminton many British soldiers brought from being stationed in India and the Basque ball game pelota, which they played on Perera's croquet lawn in Birmingham, England. In 1872, along with two local doctors, they founded the world's first tennis club in Leamington Spa. The Courier of 23 July 1884 recorded one of the first tennis tournaments, held in the grounds of Shrubland Hall.


          In December 1873, Major Walter Clopton Wingfield designed a similar game  which he called sphairistike (Greek άίίή, skill at playing at ball), and was soon known simply as "sticky"  for the amusement of his guests at a garden party on his estate of Nantclwyd, in Llanelidan, Wales. He based the game on the newer sport of outdoor tennis or real tennis. According to most tennis historians, modern tennis terminology also derives from this period, as Wingfield borrowed both the name and much of the French vocabulary of real tennis and applied them to his new game.
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          The first championships at Wimbledon, in London were played in 1877. On May 21, 1881, the United States National Lawn Tennis Association (now the United States Tennis Association) was formed to standardize the rules and organize competitions. The U.S. National Men's Singles Championship, now the U.S. Open, was first held in 1881 at Newport, Rhode Island. The U.S. National Women's Singles Championships were first held in 1887. Tennis was also popular in France, where the French Open dates to 1891. Thus, Wimbledon, the U.S. Open, the French Open, and the Australian Open (dating to 1905) became and have remained the most prestigious events in tennis. Together these four events are called the Grand Slam (a term borrowed from bridge). The comprehensive International Lawn Tennis Federation rules promulgated in 1924 have remained remarkably stable in the ensuing eighty years, the one major change being the addition of the tie-breaker system designed by James Van Alen. The Davis Cup, an annual competition between national teams, dates to 1900.


          In 1926, promoter C.C. Pyle established the first professional tennis tour with a group of American and French tennis players playing exhibition matches to paying audiences. The most notable of these early professionals were the American Vinnie Richards and the Frenchwoman Suzanne Lenglen. Once a player turned pro he or she could not compete in the major (amateur) tournaments.


          In 1968, commercial pressures and rumors of some amateurs taking money under the table led to the abandonment of this distinction, inaugurating the open era, in which all players could compete in all tournaments, and top players were able to make their living from tennis. With the beginning of the open era, the establishment of an international professional tennis circuit, and revenues from the sale of television rights, tennis has spread all over the world and has lost its upper-class English-speaking image.


          In 1954, Van Alen founded the International Tennis Hall of Fame, a non-profit museum in Newport, Rhode Island. The building contains a large collection of tennis memorabilia as well as a hall of fame honoring prominent members and tennis players from all over the world. Each year, a grass-court tournament and an induction ceremony honoring new Hall of Fame members are hosted on its grounds.


          


          Manner of play


          


          The court


          
            [image: The dimensions of a tennis court, in metric units. (See imperial version).]

            
              The dimensions of a tennis court, in metric units. ( See imperial version).
            

          


          
            [image: Two players before a serve.]

            
              Two players before a serve.
            

          


          Tennis is played on a rectangular, flat surface, usually grass, clay, or a hardcourt of concrete and/or asphalt. The court is 78 feet (23.77 m) long, and its width is 27feet (8.23m) for singles matches and 36ft (10.97 m) for doubles matches. Additional clear space around the court is required in order for players to reach overrun balls. A net is stretched across the full width of the court, parallel with the baselines, dividing it into two equal ends. The net is 3feet 6inches (1.07m) high at the posts and 3feet (91.4cm) high in the centre.


          


          Lines


          The lines that delineate the width of the court are called the baseline (furthest back) and the service line (middle of the court). The short mark in the center of each baseline is referred to as either the hash mark or the center mark. The outermost lines that make up the length are both called the doubles sideline. These are the boundaries used when doubles is being played. The area between the doubles sideline and the lines next to them is called the doubles alley, which is considered playable in doubles play. These lines next to the doubles sideline are the singles sidelines, and used as boundaries in singles play. The line that runs across the center of a player's side of the court is called the service line because the serve must be delivered into the area between the service line and the net on the receiving side. Despite its name, this is not where a player legally stands when making a serve. The line dividing the service line in two is called the center line or center service line. The boxes this centre line creates are called the service boxes; depending on a player's position, he will have to hit the ball into one of these when serving. A ball is out only if none of it has hit the line upon its first bounce. All the lines are required to be 2inches (51mm) in width. The baseline can be up to 5inches (130mm) wide if so desired.


          


          Play of a single point


          The players (or teams) start on opposite sides of the net. One player is designated the server, and the opposing player, or in doubles one of the opposing players, is the receiver. Service alternates between the two halves of the court. For each point, the server starts behind his baseline, between the centre mark and the sideline. The receiver may start anywhere on their side of the net. When the receiver is ready, the server will serve, although the receiver must play to the pace of the server.


          In a legal service, the ball travels over the net (without touching it) and into the diagonally opposite service box. If the ball hits the net but lands in the service box, this is a let or net service, which is void, and the server gets to retake that serve. The player can serve any number of let services in a point and they are always treated as voids and not as faults. Net services are somewhat unusual at recreational level and frequent at professional level. However, placing more than one let service in a single point takes a considerable amount of skill or luck. If the first service is otherwise faulty in any way, wide, long or not over the net, the serving player has a second attempt at service. There is also a "foot fault," which occurs when a player's foot touches the baseline or an extension of the centre mark before the ball is hit. If the second service is also faulty, this is a double fault, and the receiver wins the point. However, if the serve is in, it is considered a legal service.


          A legal service starts a rally, in which the players alternate hitting the ball across the net. A legal return consists of the player or team hitting the ball exactly once before it has bounced twice or hit any fixtures except the net, provided that it still falls in the server's court. The ball then travels back over the net and bounces in the court on the opposite side. The first player or team to fail to make a legal return loses the point.


          


          Scoring


          A tennis match comprises a number of sets, typically three for both men's and women's matches, the exception being at the major events (Wimbledon and the Australian, French and US Opens) where the men play best of five sets. A set consists of a number of games, and games, in turn, consist of points.


          A game consists of a sequence of points played with the same player serving. A game is won by the first player to have won at least four points in total and at least two points more than his opponent. The running score of each game is described in a manner particular to tennis: scores of zero to three points are described as "love" (or zero), "fifteen," "thirty," and "forty" respectively. (See the main article Tennis score for the origin of these words as used in tennis.) If at least three points have been scored by each player, and the scores are equal, the score is "deuce". If at least three points have been scored by each side and a player has one more point than his opponent, the score of the game is "advantage" for the player in the lead. During informal games, "advantage" can also be called "ad in" or "ad out", depending on whether the serving player or receiving player is ahead, respectively.


          In tournament play, the chair umpire calls the point count (e.g., "fifteen-love") after each point. The score of a tennis match during play is always read with the serving player's score first. After a match, the score is always read with the winning player's score first. At the end of a game, the chair umpire also announces the winner of the game and the overall score.


          A game point occurs in tennis whenever the player who is in the lead in the game needs only one more point to win the game. The terminology is extended to sets (set point), matches (match point), and even championships (championship point). For example, if the player who is serving has a score of 40-love, he has a triple game point (triple set point, etc.) as he has three chances to win the game (or set). Game points, set points, and match points are not part of official scoring and are not announced by the chair umpire in tournament play.


          A break point occurs if the receiver, not the server, has a game point. It is of importance in professional tennis, since service breaks are rare enough to create a substantial advantage for the receiver in the men's game. The advantage to the server is much less in the women's game, but match analysts like to keep track of service breaks anyway. It may happen that the player who is in the lead in the game has more than one chance to score the winning point, even if his opponent should take the next point(s). For example, if the player who is serving has a score of 15-40, the receiver has a double break point. If the player in the lead wins any of the next two points, that player wins the game. Break points are not announced either.


          A set consists of a sequence of games played with service alternating between games, ending when the count of games won meets certain criteria. Typically, a player wins a set when he wins at least six games and at least two games more than his opponent. If one player has won six games, and his opponent five, a further game is played. If the leading player wins the game, he also wins the set (7-5). If the trailing player wins, a tiebreaker is played. A tiebreaker, played under a separate set of rules, allows one player to win one more game and thus the set, to give a final set score of 7-6. Only in the final sets of matches at the Australian Open, the French Open, Wimbledon, Davis Cup, and Fed Cup are tie-breaks not played. In these cases, sets are played indefinitely until one player has a two game lead. A "love" set means that the loser of the set won zero games. For example if the score was 6 to 0, it would be 6 love. (See "tennis terminology" below for names given to unusual endings like the example here.) In tournament play, the chair umpire announces the winner of the set and the overall score.


          Matches consist of an odd number of sets, the match winner being the player who wins more than half of the sets. The match ends as soon as this winning condition is met. Some men's matches may consist of five sets (the winner being the first to win three sets), while most matches are three sets (the winner being the first to win two sets). In tournament play, the chair umpire announces the end of the match with the well-known phrase "Game, set, match" followed by the winning team's name.


          


          Rules variations


          
            	No-ad: The first player or doubles team to four points wins the game. One side does not have to win by two points. When the game score reaches three points each, the receiver chooses which side of the court (advantage court or deuce court) the service is to be delivered on the seventh and game-deciding point.


            	Pro set: Instead of playing multiple sets, players may play one "pro set". A pro set is first to 8 (or 10) games by a margin of two games, instead of first to 6. A 12-point tiebreaker is usually played when the score is 8-8 (or 10-10). These are often played with no-ad scoring.


            	Match tie-break: This is sometimes played instead of a third set. This is played like a regular tie-break, but the winner must win ten points instead of seven. Match tie-breaks are used on the ATP and WTA tours for doubles and as a player's choice in USTA league play.

          


          Another, however informal, tennis format is called "Kiwi doubles", "Canadian doubles" or "cut-throat" . This involves three players, with one person playing a doubles team. The single player gets to utilize the alleys normally reserved only for a doubles team. Conversely, the doubles team does not use the alleys when executing a shot. The scoring is the same as a regular game. This format is not sanctioned by any official body and is only played when a fourth player is not available for normal doubles.


          "Australian doubles," another informal and unsanctioned form of tennis, is played with similar rules to the "Kiwi" style, only in this version, players rotate court position after each game. As such, each player plays doubles and singles over the course of a match, with the singles player always serving. Scoring styles vary, but one popular method is to assign a value of 2 points to each game, with the server taking both points if he or she holds serve, and the doubles team each taking one if they break.


          Wheelchair tennis can be played by able-bodied players as well as people who require a wheelchair for mobility. An extra bounce is permitted. This rule makes it possible to have mixed wheelchair and able-bodied matches. It is possible for a doubles team to consist of a wheelchair player and an able-bodied player (referred to as "one-up, one-down"), or for a wheelchair player to play against an able-bodied player. In such cases, the extra bounce is permitted for the wheelchair users only.


          


          Surface


          There are three main types of court surfaces, with one less common surface. Depending on the materials used, each surface provides a difference in the speed and bounce of the ball, which in turn can affect the level of play of individual players. The three most common surfaces are:


          
            	Clay  red clay (used at the French Open and many other tournaments, especially in Europe and Latin America), green clay (an example of which is Har-Tru and used mainly in the U.S.)


            	Hard  examples are acrylic ( Plexicushion used at the Australian Open, DecoTurf used at the U.S. Open), asphalt, and concrete.


            	Grass  used at Wimbledon

          


          Indoor courts are also used so play can continue year-round. Common indoor surfaces are hard, carpet, and clay. Some players are more successful on certain surfaces and are known as "specialists" for that particular court.


          Clay courts are considered a "slow" surface because the loose surface causes the ball to lose speed rapidly and bounce higher. This makes it more difficult for a player to hit an unreturnable shot (a "winner") because the opponent has more time to reach and return the ball. Line calls are easily reviewable on this type of court because the ball generally leaves a visible mark. Courts are swept between sets, and at the end of every match, to erase any marks from the previous set or match.


          Hardcourts are generally considered to be a "fast" surface. However, there are many different types of hardcourts, and depending on the court's construction, the speed of the court can also be relatively slow. The typical hardcourt is characterized by low bounces and high ball speed, giving fast-serving and hard-hitting players an advantage.


          Grass is considered to be a very "fast" surface. For many years, three of the four Grand Slam tournaments were held on grass. This changed when the Australian Open and the U.S. Open changed to hardcourts. Grass courts cause the ball to bounce low, or even skid, which generally keeps rallies short. This gives hard-serving and hard-hitting players an advantage because their shots are amplified on this surface. Grass also can cause unpredictable ball bounces. The bounce of the ball on grass courts can be altered by the health of the grass, the type of grass used, and how recently it has been mown. For that reason and low, fast bounces, a player's net game becomes more vital. This is because volleying a ball before it bounds avoids the need to deal with unpredictable bounces.


          Carpet is usually found only indoors though some synthetic grass types are used both indoors and outdoors. It is made from a surface layer of "carpet" placed on top of a hard surface such as asphalt. The surface layer is thin and resilient. Shots on carpet vary with the composition. The ball can bounce like shots on an average hard court or be even faster and slicker than grass.


          Professional and recreational players often wear different types of shoes depending on the playing surface. Shoes must have soles that grip the ground securely so that players can start and stop quickly. Where the shoes differ is how they grip the surface. For example, clay court shoes need to provide grip and traction while allowing the player to slide. Hardcourt shoes should emphasize grip, traction, and ankle support.


          


          Officials


          In most professional play and some amateur competition, there is an officiating head judge or chair umpire (usually referred to as the umpire), who sits in a raised chair to one side of the court. The umpire has absolute authority to make factual determinations. The umpire may be assisted by line judges, who determine whether the ball has landed within the required part of the court and who also call foot faults. There also may be a net judge who determines whether the ball has touched the net during service. In some tournaments, certain line judges, usually those who would be calling the serve, are replaced by electronic sensors that beep when an out call would have been made. In some open-tournament matches, players are allowed to challenge a limited number of close calls by means of instant replay. The U.S. Open, the Miami Masters, U.S. Open Series, and World Team Tennis started using a "challenge" system in 2006 and the Australian Open and Wimbledon introduced the system in 2007. This used the Hawk-Eye system and the rules were similar to those used in the NFL, where a player gets a limited number of instant-replay challenges per match/set. In clay-court matches, such as at the French Open, a call may be questioned by reference to the mark left by the ball's impact on the court surface.


          The referee, who is usually located off the court, is the final authority about tennis rules. When called to the court by a player or team captain, the referee may overrule the umpire's decision if the tennis rules were violated (question of law) but may not change the umpire's decision on a question of fact. If, however, the referee is on the court during play, the referee may overrule the umpire's decision.


          Ball kids may be employed to retrieve balls, pass them to the players, and hand players their towels. They have no adjudicative role. In rare events (e.g., if they are hurt or if they have caused a hindrance), the umpire may ask them for a statement of what actually happened. The umpire may consider their statements when making a decision. In some leagues, especially junior leagues, players make their own calls, trusting each other to be honest. This is the case for many school and university level matches. However, the referee or referee's assistant can be called on court at a player's request, and the referee or assistant may change a player's call. In unofficiated matches, a ball is out only if the player entitled to make the call is sure that the ball is out.


          


          Juniors


          In tennis, a junior is a player under the age of 18 who is still legally protected by a parent or guardian. Players on the main adult tour who are under 18 must have documents signed by a parent or guardian. These players, however, are still eligible to play in junior tournaments.


          The International Tennis Federation (ITF) conducts a junior tour that allows juniors to establish a world ranking and an Association of Tennis Professionals (ATP) or Women's Tennis Association (WTA) ranking. Most juniors who enter the international circuit do so by progressing through ITF, Satellite, Future, and Challenger tournaments before entering the main circuit. The latter three circuits also have adults competing in them. Some juniors, however, such as Australian Lleyton Hewitt and Frenchman Gael Monfils, have catapulted directly from the junior tour to the ATP tour by dominating the junior scene or by taking advantage of opportunities given to them to participate in professional tournaments.


          In 2004, the ITF implemented a new rankings scheme to encourage greater participation in doubles, by combining two rankings (singles and doubles) into one combined tally. Junior tournaments do not offer prize money except for the Grand Slams, which are the most prestigious junior events. Juniors may earn income from tennis by participating in the Future, Satellite, or Challenger tours. Tournaments are broken up into different tiers offering different amounts of ranking points, culminating with Grade A.


          Leading juniors are allowed to participate for their nation in the Junior Fed Cup and Davis Cup competitions as well. To succeed in tennis often means having to begin playing at a young age. To facilitate and nurture a junior's growth in tennis, almost all tennis playing nations have developed a junior development system. Juniors develop their play through a range of tournaments on all surfaces, accommodating all different standards of play. Talented juniors may also receive sponsorships from governing bodies or private institutions.


          


          Match play
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          A tennis match is intended to be continuous. Stamina is a relevant factor, so arbitrary delays are not permitted. In most cases, service is required to occur no more than 20 ( ITF events) or 25 (ATP and WTA events) seconds after the end of the previous point. This is increased to 90 seconds when the players change ends (after every odd-numbered games), and a 120 second break is permitted between sets. Other than this, breaks are permitted only when forced by events beyond the players' control, such as rain, damaged footwear, damaged racquet, or the need to retrieve an errant ball. Should a player be determined to be stalling repeatedly, the chair umpire may initially give a warning followed by subsequent penalties of "point," "game," and default of the match for the player who is consistently taking longer than the allowed time limit.


          In the event of a rain delay or other such proponent, the match must be resumed at a later time. On junior professional circuits the matches are to be resumed at the score which was at the time of the delay. However, as per new revisions beginning with the 2006 Australian Open, the ATP and WTA govern different regulations regarding delays; in the event of a rain delay, the match will resume while only the end of the previously completed set before the delay is official.


          Balls wear out quickly in serious play and, therefore, in ATP and WTA tournaments, they are changed after every nine games with the first change occurring after only seven games, because the first set of balls is also used for the pre-match warm-up. However, in ITF serious tournaments like Fed Cup the balls are changed in a 9-11 style. Continuity of the balls' condition is considered part of the game, so if a re-warm-up is required after an extended break in play (usually due to rain), then the re-warm-up is done using a separate set of balls, and use of the match balls is resumed only when play resumes.


          It has recently been proposed to allow coaching on court during a match on a limited basis. Also, technological review of official calls made its debut in a major tournament at the 2006 U.S. Open.


          


          Shots


          A competent tennis player has eight basic shots in his or her repertoire: the serve, forehand, backhand, volley, half-volley, overhead smash, drop shot, and lob.


          


          Serve
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          A serve (or, more formally, a "service") in tennis is a shot to start a point. The serve is initiated by tossing the ball into the air and hitting it (usually near the apex of its trajectory) into the diagonally opposite service box without touching the net. The serve may be hit under- or overhand.


          Experienced players strive to master the conventional overhand serve to maximize its power and placement. The server may employ different types of serve including flat serve, topspin serve, slice serve and kick (American twist) serve. A reverse type of spin serve is hit in a manner that spins the ball opposite the natural spin of the server, the spin direction depending upon right- or left-handedness. If the ball is spinning counterclockwise, it will curve right from the hitter's point of view and curve left if spinning clockwise.


          Some servers are content to use the serve simply to initiate the point; however, advanced players often try to hit a winning shot with their serve. A winning serve that is not touched by the opponent is called an "ace." If the receiver manages to touch it but fails to successfully return it, it is called a "service winner."


          


          Grips


          Players may use the continental, eastern, semi-western, or western grips during play. Different grips generally are used for different types of spin and shots.


          


          Forehand


          
            [image: Roger Federer preparing to hit a forehand. Much can be learned from this photograph. Note how he is "loading" his body weight on his back (right) foot and coiling his shoulders with the help of his left hand. From this position, he will "uncoil" his body beginning with his legs, progressing to his hips and then on to his arms. This is how the "modern" forehand utilizing the open stance is executed.]
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          For a right-handed player, the forehand is a stroke that begins on the right side of the body, continues across the body as contact is made with the ball, and ends on the left side of the body. There are various grips for executing the forehand and their popularity has fluctuated over the years. The most important ones are the continental, the eastern, the semi-western, and the western. For a number of years the small, apparently frail 1920s player Bill Johnston was considered by many to have had the best forehand of all time, a stroke that he hit shoulder-high using a western grip. Few top players used the western grip after the 1920s, but in the latter part of the 20th century, as shot-making techniques and equipment changed radically, the western forehand made a strong comeback and is now used by many modern players. No matter which grip is used, most forehands are generally executed with one hand holding the racquet, but there have been fine players with two-handed forehands. In the 1940s and 50s, the Ecuadorian/American player Pancho Segura used a two-handed forehand to devastating effect against larger, more powerful players. Currently, France's Fabrice Santoro uses a two-handed forehand. Some females such as Monica Seles and France's Marion Bartoli also use a two-handed forehand.


          


          Backhand


          
            [image: Li Na hitting a two-handed backhand.]

            
              Li Na hitting a two-handed backhand.
            

          


          For right-handed players, the backhand is a stroke that begins on the left side of their body, continues across their body as contact is made with the ball, and ends on the right side of their body. It can be executed with either one hand or with both and is generally considered more difficult to master than the forehand. For most of the 20th century, the backhand was performed with one hand, using either an eastern or a continental grip. The first notable players to use two hands were the 1930s Australians Vivian McGrath and John Bromwich, but they were lonely exceptions. The two-handed grip gained popularity in the 1970s as Bjrn Borg, Chris Evert, Jimmy Connors, and later Mats Wilander used it to great effect, and it is now used by a large number of the world's best players, including Andre Agassi and Venus Williams. Andy Roddick uses the extreme western grip to create massive amounts of top spin. It is difficult to do this and could possibly cause injury if done incorrectly. Two hands give the player more power, while one hand can generate a slice shot, applying backspin on the ball to produce a low trajectory bounce. The player long considered to have had the best backhand of all time, Don Budge, had a powerful one-handed stroke in the 1930s and 1940s that imparted topspin onto the ball. Ken Rosewall, another player noted for his one-handed backhand, used a deadly accurate slice backhand through the 1950s and 1960s. A small number of players, notably Monica Seles, use two hands on both the backhand and forehand sides.


          


          Other shots


          
            [image: Justine Henin performing a backhand volley.]

            
              Justine Henin performing a backhand volley.
            

          


          A volley is made in the air before the ball bounces, generally near the net, and is usually made with a stiff-wristed punching motion to hit the ball into an open area of the opponent's court. The half volley is made by hitting the ball on the rise just after it has bounced, once again generally in the vicinity of the net. The swinging volley is hit out of the air as the player approaches the net. It is an offensive shot used to take preparation time away from the opponent. From a poor defensive position on the baseline, the lob can be used as either an offensive or defensive weapon, hitting the ball high and deep into the opponent's court to either enable the lobber to get into better defensive position or to win the point outright by hitting it over the opponent's head. If the lob is not hit deeply enough into the other court, however, the opponent may then hit an overhead smash, a hard, serve-like shot, to try to end the point. Finally, if an opponent is deep in his court, a player may suddenly employ an unexpected drop shot, softly tapping the ball just over the net so that the opponent is unable to run in fast enough to retrieve it.


          


          Tournaments


          Tournaments are often organized by gender and number of players. Common tournament configurations include men's singles, women's singles, and doubles, where two players play on each side of net. Tournaments may be arranged for specific age groups, with upper age limits for youth and lower age limits for senior players. Example of this include the Orange Bowl and Les Petits As. There are also tournaments for players with disabilities, such as wheelchair tennis and deaf tennis. In the four Grand Slam tournaments, the singles draws are limited to 128 people for each gender.


          Players may also be matched by their skill level. According to how well a person does in sanctioned play, a player is given a rating that is adjusted periodically to maintain competitive matches. For example, the United States Tennis Association administers the National Tennis Rating Program, which rates players between 1.0 and 7.0 in 1/2 point increments. Average club players under this system would rate 3.0-4.5 while world class players would be 7.0 on this scale.


          


          Grand Slam tournaments


          The four Grand Slam tournaments are considered to be the most prestigious tennis tournaments in the world. They are held annually and include, in chronological order, the Australian Open, the French Open, Wimbledon, and the US Open. Apart from Davis Cup, Fed Cup, and Hopman Cup, they are the only tournaments regulated by the International Tennis Federation (ITF). The ITF's national associations, Tennis Australia (Australian Open), the French Tennis Federation (French Open), the United States Tennis Association (US Open), and the All England Lawn Tennis and Croquet Club and Lawn Tennis Association (Wimbledon), are delegated the responsibility to organize these events.


          Aside from the historical significance of these events, they also carry larger prize funds than any other tour event and are worth double the number of ranking points to the champion than in the next echelon of tournaments, the Tennis Masters Series (men) and Tier I events (women). Another distinguishing feature is the number of players in the singles draw, 128, more than any other professional tennis tournament. This draw is composed of 32 seeded players, other players ranked in the world's top 100, qualifiers, and players who receive invitations through wild cards. Grand Slam men's tournaments have best-of-five set matches throughout. Grand Slam tournaments are among the small number of events that last two weeks, the others being the Pacific Life Open in Indian Wells, California and the Sony Ericsson Open in Key Biscayne, Florida. Currently, the Grand Slam tournaments are the only tour events that have mixed doubles contests. Grand Slam tournaments are held in conjunction with wheelchair tennis tournaments (with the exception being Wimbledon, where the grass surface prevents this) and junior tennis competitions. Grand Slam tournaments are often seen as the culmination of a particular season, such as the US Open Series. These tournaments also contain their own idiosyncrasies. For example, players at Wimbledon are required to wear predominantly white, a rule that has made certain players, such as Andre Agassi, skip the tournament.


          
            
              	Period

              	Tournament

              	Location

              	Surface
            


            
              	January

              	Australian Open

              	Melbourne

              	Hard ( Plexicushion)
            


            
              	May-June

              	French Open

              	Paris

              	Clay
            


            
              	June-July

              	Wimbledon

              	London

              	Grass
            


            
              	August-September

              	US Open

              	New York

              	Hard ( DecoTurf)
            

          


          



          


          Tennis Masters Series


          


          The Tennis Masters Series is a group of nine tournaments that form the second-highest echelon in men's tennis. Each event is held annually, and a win at one of these events is worth 500 ranking points. When the Association of Tennis Professionals, led by Hamilton Jordan, began running the men's tour in 1990, the directors designated the top nine tournaments, outside of the Grand Slam events, as "Super Nine" events. These eventually became the Tennis Masters Series. In November at the end of the tennis year, the world's top eight players compete in the Tennis Masters Cup, a tournament with a rotating locale. It is currently held in Shanghai, China, and will move to London in 2009.


          In 2009, the Tennis Masters Series will undergo several changes. The series will be renamed again, this time as the "1,000 Series," a reference to the number of points the champion of each event will garner. (All other tournaments will have their ranking points adjusted proportionately.) The Tennis Masters Cup, in addition to its relocation, will be renamed the ATP World Tour Final. However, Shanghai will host a new 1,000 Series event. The Monte Carlo and Hamburg events were originally downgraded; however, the Monte Carlo tournament was eventually granted 1,000 Series status, with the exception being that the event would not be mandatory. The ATP also plans to be more stringent in its examination of players who withdraw from 1,000 Series events. Each player who withdraws will be examined by a medical panel. The ATP plans to fine, and even suspend, players who disregard these rules.


          


          Current Tennis Masters Series tournaments


          
            
              	Period

              	Tournament

              	Location

              	Surface
            


            
              	March

              	Pacific Life Open

              	Indian Wells, California, U.S.

              	Hard
            


            
              	March-April

              	Sony Ericsson Open

              	Key Biscayne, Florida, U.S.

              	Hard
            


            
              	April

              	Masters Series Monte Carlo

              	Monte Carlo, Monaco

              	Clay
            


            
              	May

              	Internazionali d'Italia

              	Rome, Italy

              	Clay
            


            
              	May

              	Masters Series Hamburg

              	Hamburg, Germany

              	Clay
            


            
              	August

              	Rogers Cup

              	Montreal/Toronto, Canada

              	Hard
            


            
              	August

              	Western & Southern Financial Group Masters

              	Cincinnati, U.S.

              	Hard
            


            
              	October

              	Mutua Madrilea Masters

              	Madrid, Spain

              	Hard (indoor)
            


            
              	October-November

              	BNP Paribas Masters

              	Paris, France

              	Carpet (indoor)
            


            
              	November

              	Tennis Masters Cup

              	Shanghai, China

              	Carpet (indoor)
            

          


          



          


          International Series


          The International Series for men is split in to two categories, both run by the ATP: the International Series and International Series Gold. Like the Tennis Masters Series, these events offer various amounts of prize money, and some regular International Series events offer larger prize monies than International Series Gold tournaments. The Barclays Dubai Tennis Championships offer the largest financial incentive to players, with total prize money of US$1,426,000.


          


          Tier I events


          Tier I events for women form the most prestigious level of events on the Women's Tennis Association Tour (WTA Tour) after the Grand Slam tournaments. These events offer the largest rewards in terms of points and prize money. The tiering system in women's tennis was introduced in 1988. At the time of its creation, only two tournaments, the Sony Ericsson Open in Key Biscayne, Florida and the Qatar Telecom German Open in Berlin, comprised the Tier I category. In 1990, the category was expanded to include six tournaments, and subsequent additions to the category have resulted in nine events comprising the category today. Currently, two of these events (the Pacific Life Open in Indian Wells, California and the Sony Ericsson Open) are held concurrently with men's Tennis Masters Series tournaments. In 2009, six Tennis Masters Series events will be combined with Tier I WTA Tour tournaments.


          


          Grand Slam winners


          Male players who have played at least part of their careers during the open era and who have won at least two Grand Slam singles titles are as follows: Pete Sampras (14), Roger Federer (12), Roy Emerson (12), Rod Laver (11), Bjrn Borg (11), Ken Rosewall (8), Jimmy Connors (8), Ivan Lendl (8), Andre Agassi (8), John Newcombe (7), John McEnroe (7), Mats Wilander (7), Boris Becker (6), Stefan Edberg (6), Rafael Nadal (5), Jim Courier (4), Guillermo Vilas (4), Arthur Ashe (3), Jan Kodes (3), Gustavo Kuerten (3), Stan Smith (2), Ilie Năstase (2), Johan Kriek (2), Lleyton Hewitt (2), Yevgeny Kafelnikov (2), Patrick Rafter (2), Sergi Bruguera (2), and Marat Safin (2).


          Female players who have played at least part of their careers during the open era and who have won at least two Grand Slam singles titles are as follows: Margaret Court (24), Steffi Graf (22), Chris Evert (18), Martina Navrtilov (18), Billie Jean King (12), Monica Seles (9), Serena Williams (8), Justine Henin (7), Evonne Goolagong Cawley (7), Venus Williams (7), Martina Hingis (5), Hana Mandlkov (4), Arantxa Snchez Vicario (4), Maria Sharapova (3), Virginia Wade (3), Lindsay Davenport (3), Jennifer Capriati (3), Nancy Richey Gunter (2), Tracy Austin (2), Mary Pierce (2), and Amlie Mauresmo (2).


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Tennis"
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              	Tennis Masters Cup
            


            
              	[image: ]
            


            
              	ATP Tour
            


            
              	Location

              	Shanghai

              [image: Flag of the People's Republic of China]China (2005-2008)
            


            
              	Venue

              	Qi Zhong Stadium
            


            
              	Category

              	Masters Cup
            


            
              	Surface

              	Hard / Indoors
            


            
              	Draw

              	8M / 4D
            


            
              	Prize Money

              	US$4,450,000
            


            
              	Website

              	masters-cup.com
            

          


          The Tennis Masters Cup is a tennis tournament played at the end of each year, involving the top eight players in the men's tennis world rankings.


          Unlike most of the other events on the men's tour, the Tennis Masters Cup is not a straightforward knock-out tournament. The eight players are divided into two groups of four, and play three round-robin matches each against the other three players in their group. From there, the two players with the best records in each group progress to the semifinals, with the winners meeting in the final to determine the champion.


          The event is actually the third evolution of a championship which began in 1970. It was originally known simply as The Masters tournament, and was organised by the International Tennis Federation (ITF). The Masters was a year-end showpiece event between the best players on the men's tour, but did not count for any world ranking points. In 1990, the Association of Tennis Professionals (ATP) took over the running of the men's tour and replaced the Masters with the ATP Tour World Championship. World ranking points were now at stake, with an undefeated champion earning the same number of points they would for winning one of the four Grand Slam events. The ITF, who continued to run the Grand Slam tournaments, created a rival year-end event known as the Grand Slam Cup, which was contested by the 16 players with the best records in Grand Slam competitions that year. In December 1999, the ATP and ITF agreed to discontinue the two separate events and create a new jointly-owned event called the Tennis Masters Cup. As with the Masters and the ATP Tour World Championships, the Tennis Masters Cup is contested by eight players. However under the rules of the Tennis Masters Cup, the player who is ranked number eight in the ATP Champion's Race world rankings does not have a guaranteed spot. If a player who wins one of the year's Grand Slam events finishes the year ranked outside the top eight but still within the top 20, he may be included in the Tennis Masters Cup instead of the eighth-ranked player. If two players outside the top eight win Grand Slam events, the higher placed player in the world rankings will take the final spot in the Tennis Masters Cup.


          In 2009 the Masters will be renamed the ATP World Tour Finals and it will be staged at The O2 in London from 2009 to 2012.


          For many years, the doubles event was held as a separate tournament the week after the singles competition. But more recently they have been held together in the same week and venue. Like the singles competition, the doubles involves the eight most successful teams on the tour each year and starts with a group phase with each team playing three round-robin matches.


          Former World No.1s Pete Sampras and Ivan Lendl hold the record for the most titles, each with 5.


          


          Singles finals


          
            
              	Tennis Masters Cup
            


            
              	Year

              	Venue

              	Champion

              	Runner-up

              	Score in final
            


            
              	2007

              	[image: Flag of the People's Republic of China] Shanghai

              	[image: Flag of Switzerland] Roger Federer

              	[image: Flag of Spain] David Ferrer

              	6-2, 6-3, 6-2
            


            
              	2006

              	[image: Flag of the People's Republic of China] Shanghai

              	[image: Flag of Switzerland] Roger Federer

              	[image: Flag of the United States] James Blake

              	6-0, 6-3, 6-4
            


            
              	2005

              	[image: Flag of the People's Republic of China] Shanghai

              	[image: Flag of Argentina] David Nalbandian

              	[image: Flag of Switzerland] Roger Federer

              	6-7(4), 6-7(11), 6-2, 6-1, 7-6(3)
            


            
              	2004

              	[image: Flag of the United States] Houston

              	[image: Flag of Switzerland] Roger Federer

              	[image: Flag of Australia] Lleyton Hewitt

              	6-3, 6-2
            


            
              	2003

              	[image: Flag of the United States] Houston

              	[image: Flag of Switzerland] Roger Federer

              	[image: Flag of the United States] Andre Agassi

              	6-3, 6-0, 6-4
            


            
              	2002

              	[image: Flag of the People's Republic of China] Shanghai

              	[image: Flag of Australia] Lleyton Hewitt

              	[image: Flag of Spain] Juan Carlos Ferrero

              	7-5, 7-5, 2-6, 2-6, 6-4
            


            
              	2001

              	[image: Flag of Australia] Sydney

              	[image: Flag of Australia] Lleyton Hewitt

              	[image: Flag of France] Sbastien Grosjean

              	6-3, 6-3, 6-4
            


            
              	2000

              	[image: Flag of Portugal] Lisbon

              	[image: Flag of Brazil] Gustavo Kuerten

              	[image: Flag of the United States] Andre Agassi

              	6-4, 6-4, 6-4
            


            
              	ATP Tour World Championships
            


            
              	Year

              	Venue

              	Champion

              	Runner-up

              	Score
            


            
              	1999

              	[image: Flag of Germany] Hannover

              	[image: Flag of the United States] Pete Sampras

              	[image: Flag of the United States] Andre Agassi

              	6-1, 7-5, 6-4
            


            
              	1998

              	[image: Flag of Germany] Hannover

              	[image: Flag of Spain] lex Corretja

              	[image: Flag of Spain] Carlos Moy

              	3-6, 3-6, 7-5, 6-3, 7-5
            


            
              	1997

              	[image: Flag of Germany] Hannover

              	[image: Flag of the United States] Pete Sampras

              	[image: Flag of Russia] Yevgeny Kafelnikov

              	6-3, 6-2, 6-2
            


            
              	1996

              	[image: Flag of Germany] Hannover

              	[image: Flag of the United States] Pete Sampras

              	[image: Flag of Germany] Boris Becker

              	3-6, 7-6(5), 7-6(4), 6-7(11), 6-4
            


            
              	1995

              	[image: Flag of Germany] Frankfurt

              	[image: Flag of Germany] Boris Becker

              	[image: Flag of the United States] Michael Chang

              	7-6(3), 6-0, 7-6(5)
            


            
              	1994

              	[image: Flag of Germany] Frankfurt

              	[image: Flag of the United States] Pete Sampras

              	[image: Flag of Germany] Boris Becker

              	4-6, 6-3, 7-5, 6-4
            


            
              	1993

              	[image: Flag of Germany] Frankfurt

              	[image: Flag of Germany] Michael Stich

              	[image: Flag of the United States] Pete Sampras

              	7-6(3), 2-6, 7-6(7), 6-2
            


            
              	1992

              	[image: Flag of Germany] Frankfurt

              	[image: Flag of Germany] Boris Becker

              	[image: Flag of the United States] Jim Courier

              	6-4, 6-3, 7-5
            


            
              	1991

              	[image: Flag of Germany] Frankfurt

              	[image: Flag of the United States] Pete Sampras

              	[image: Flag of the United States] Jim Courier

              	3-6, 7-6(5), 6-3, 6-4
            


            
              	1990

              	[image: Flag of Germany] Frankfurt

              	[image: Flag of the United States] Andre Agassi

              	[image: Flag of Sweden] Stefan Edberg

              	5-7, 7-6, 7-5, 6-2
            


            
              	The Masters
            


            
              	Year

              	Venue

              	Champion

              	Runner-up

              	Score
            


            
              	1989

              	[image: Flag of the United States] New York

              	[image: Flag of Sweden] Stefan Edberg

              	[image: Flag of West Germany] Boris Becker

              	4-6, 7-6, 6-3, 6-1
            


            
              	1988

              	[image: Flag of the United States] New York

              	[image: Flag of West Germany] Boris Becker

              	[image: Flag of Czechoslovakia] Ivan Lendl

              	5-7, 7-6, 3-6, 6-2, 7-6
            


            
              	1987

              	[image: Flag of the United States] New York

              	[image: Flag of Czechoslovakia] Ivan Lendl

              	[image: Flag of Sweden] Mats Wilander

              	6-2, 6-2, 6-3
            


            
              	1986

              	[image: Flag of the United States] New York

              	[image: Flag of Czechoslovakia] Ivan Lendl

              	[image: Flag of West Germany] Boris Becker

              	6-4, 6-4, 6-4
            


            
              	1985

              	[image: Flag of the United States] New York

              	[image: Flag of Czechoslovakia] Ivan Lendl

              	[image: Flag of West Germany] Boris Becker

              	6-2, 7-6, 6-3
            


            
              	1984

              	[image: Flag of the United States] New York

              	[image: Flag of the United States] John McEnroe

              	[image: Flag of Czechoslovakia] Ivan Lendl

              	7-5, 6-0, 6-4
            


            
              	1983

              	[image: Flag of the United States] New York

              	[image: Flag of the United States] John McEnroe

              	[image: Flag of Czechoslovakia] Ivan Lendl

              	6-3, 6-4, 6-4
            


            
              	1982

              	[image: Flag of the United States] New York

              	[image: Flag of Czechoslovakia] Ivan Lendl

              	[image: Flag of the United States] John McEnroe

              	6-4, 6-4, 6-2
            


            
              	1981

              	[image: Flag of the United States] New York

              	[image: Flag of Czechoslovakia] Ivan Lendl

              	[image: Flag of the United States] Vitas Gerulaitis

              	6-7, 2-6, 7-6, 6-2, 6-4
            


            
              	1980

              	[image: Flag of the United States] New York

              	[image: Flag of Sweden] Bjrn Borg

              	[image: Flag of Czechoslovakia] Ivan Lendl

              	6-4, 6-2, 6-2
            


            
              	1979

              	[image: Flag of the United States] New York

              	[image: Flag of Sweden] Bjrn Borg

              	[image: Flag of the United States] Vitas Gerulaitis

              	6-2, 6-2
            


            
              	1978

              	[image: Flag of the United States] New York

              	[image: Flag of the United States] John McEnroe

              	[image: Flag of the United States] Arthur Ashe

              	6-7, 6-3, 7-5
            


            
              	1977

              	[image: Flag of the United States] New York

              	[image: Flag of the United States] Jimmy Connors

              	[image: Flag of Sweden] Bjrn Borg

              	6-4, 1-6, 6-4
            


            
              	1976

              	[image: Flag of the United States] Houston

              	[image: Flag of Spain] Manuel Orantes

              	[image: Flag of Poland] Wojtek Fibak

              	5-7, 6-2, 0-6, 7-6, 6-1
            


            
              	1975

              	[image: Flag of Sweden] Stockholm

              	[image: Flag of Romania] Ilie Năstase

              	[image: Flag of Sweden] Bjrn Borg

              	6-2, 6-2, 6-1
            


            
              	1974

              	[image: Flag of Australia] Melbourne

              	[image: Flag of Argentina] Guillermo Vilas

              	[image: Flag of Romania] Ilie Năstase

              	7-6, 6-2, 3-6, 6-4
            


            
              	1973

              	[image: Flag of the United States] Boston

              	[image: Flag of Romania] Ilie Năstase

              	[image: Flag of the Netherlands] Tom Okker

              	6-3, 7-5, 4-6, 6-3
            


            
              	1972

              	[image: Flag of Spain] Barcelona

              	[image: Flag of Romania] Ilie Năstase

              	[image: Flag of the United States] Stan Smith

              	6-3, 6-2, 3-6, 2-6, 6-3
            


            
              	1971

              	[image: Flag of France] Paris

              	[image: Flag of Romania] Ilie Năstase

              	[image: Flag of the United States] Stan Smith

              	5-7, 7-6, 6-3
            


            
              	1970

              	[image: Flag of Japan] Tokyo

              	[image: Flag of the United States] Stan Smith

              	[image: Flag of Australia] Rod Laver

              	4-6, 6-3, 6-4
            

          


          


          Doubles Champions


          
            
              	Tennis Masters Cup
            


            
              	Year

              	Venue

              	Champions
            


            
              	2007

              	[image: Flag of the People's Republic of China] Shanghai

              	[image: Flag of Canada] Daniel Nestor
            


            
              	2006

              	[image: Flag of the People's Republic of China] Shanghai

              	[image: Flag of Belarus] Max Mirnyi
            


            
              	2005

              	[image: Flag of the People's Republic of China] Shanghai

              	[image: Flag of France] Fabrice Santoro
            


            
              	2004

              	[image: Flag of the United States] Houston

              	[image: Flag of the United States] Mike Bryan
            


            
              	2003

              	[image: Flag of the United States] Houston

              	[image: Flag of the United States] Mike Bryan
            


            
              	2002

              	Doubles not held
            


            
              	2001

              	[image: Flag of India] Bangalore

              	Doubles cancelled
            


            
              	2000

              	[image: Flag of India] Bangalore

              	[image: Flag of South Africa] Piet Norval
            


            
              	ATP Tour World Championships
            


            
              	Year

              	Venue

              	Champions
            


            
              	1999

              	[image: Flag of the United States] Hartford

              	[image: Flag of the United States] Alex O'Brien
            


            
              	1998

              	[image: Flag of the United States] Hartford

              	[image: Flag of the Netherlands] Paul Haarhuis
            


            
              	1997

              	[image: Flag of the United States] Hartford

              	[image: Flag of the United States] Jonathan Stark
            


            
              	1996

              	[image: Flag of the United States] Hartford

              	[image: Flag of Australia] Mark Woodforde
            


            
              	1995

              	[image: Flag of the Netherlands] Eindhoven

              	[image: Flag of the United States] Patrick Galbraith
            


            
              	1994

              	[image: Flag of Indonesia] Jakarta

              	[image: Flag of Sweden] Jonas Bjrkman
            


            
              	1993

              	[image: Flag of South Africa] Johannesburg

              	[image: Flag of the Netherlands] Paul Haarhuis
            


            
              	1992

              	[image: Flag of South Africa] Johannesburg

              	[image: Flag of Australia] Mark Woodforde
            


            
              	1991

              	[image: Flag of South Africa] Johannesburg

              	[image: Flag of Sweden] Anders Jrryd
            


            
              	1990

              	[image: Flag of Australia] Sanctuary Cove

              	[image: Flag of Switzerland] Jakob Hlasek
            


            
              	The Masters
            


            
              	Year

              	Venue

              	Champions
            


            
              	1989

              	[image: Flag of the United Kingdom] London

              	[image: Flag of the United States] Patrick McEnroe
            


            
              	1988

              	[image: Flag of the United Kingdom] London

              	[image: Flag of the United States] Jim Pugh
            


            
              	1987

              	[image: Flag of the United Kingdom] London

              	[image: Flag of Czechoslovakia] Tom md
            


            
              	1986

              	[image: Flag of the United Kingdom] London

              	[image: Flag of Sweden] Anders Jrryd
            


            
              	1985

              	[image: Flag of the United States] New York

              	[image: Flag of Sweden] Anders Jrryd
            


            
              	1984

              	[image: Flag of the United States] New York

              	[image: Flag of the United States] John McEnroe
            


            
              	1983

              	[image: Flag of the United States] New York

              	[image: Flag of the United States] John McEnroe
            


            
              	1982

              	[image: Flag of the United States] New York

              	[image: Flag of the United States] John McEnroe
            


            
              	1981

              	[image: Flag of the United States] New York

              	[image: Flag of the United States] John McEnroe
            


            
              	1980

              	[image: Flag of the United States] New York

              	[image: Flag of the United States] John McEnroe
            


            
              	1979

              	[image: Flag of the United States] New York

              	[image: Flag of the United States] John McEnroe
            


            
              	1978

              	[image: Flag of the United States] New York

              	[image: Flag of the United States] John McEnroe
            


            
              	1977

              	[image: Flag of the United States] New York

              	[image: Flag of South Africa] Frew McMillan
            


            
              	1976

              	[image: Flag of the United States] Houston

              	[image: Flag of the United States] Sherwood Stewart
            


            
              	1975

              	[image: Flag of Sweden] Stockholm

              	[image: Flag of Spain] Manuel Orantes
            

          


          



          


          Singles Titles Matrix


          
            
              	Player

              	Country

              	#

              	Years
            


            
              	Pete Sampras

              	[image: Flag of the United States]United States

              	
                
                  5
                

              

              	1999, 1997, 1996, 1994, 1991
            


            
              	Ivan Lendl

              	[image: Flag of Czechoslovakia] Czechoslovakia

              	
                
                  5
                

              

              	1987, 1986, 1985, 1982, 1981
            


            
              	Roger Federer

              	[image: Flag of Switzerland]Switzerland

              	
                
                  4
                

              

              	2007, 2006, 2004, 2003
            


            
              	Ilie Năstase

              	[image: Flag of Romania]Romania

              	
                
                  4
                

              

              	1975, 1973, 1972, 1971
            


            
              	Boris Becker

              	[image: Flag of Germany]Germany

              	
                
                  3
                

              

              	1995, 1992, 1988
            


            
              	John McEnroe

              	[image: Flag of the United States]United States

              	
                
                  3
                

              

              	1984, 1983, 1978
            


            
              	Lleyton Hewitt

              	[image: Flag of Australia]Australia

              	
                
                  2
                

              

              	2002, 2001
            


            
              	Bjrn Borg

              	[image: Flag of Sweden]Sweden

              	
                
                  2
                

              

              	1980, 1979
            


            
              	David Nalbandian

              	[image: Flag of Argentina]Argentina

              	
                
                  1
                

              

              	2005
            


            
              	Gustavo Kuerten

              	[image: Flag of Brazil]Brazil

              	
                
                  1
                

              

              	2000
            


            
              	lex Corretja

              	[image: Flag of Spain]Spain

              	
                
                  1
                

              

              	1998
            


            
              	Michael Stich

              	[image: Flag of Germany]Germany

              	
                
                  1
                

              

              	1993
            


            
              	Andre Agassi

              	[image: Flag of the United States]United States

              	
                
                  1
                

              

              	1990
            


            
              	Stefan Edberg

              	[image: Flag of Sweden]Sweden

              	
                
                  1
                

              

              	1989
            


            
              	Jimmy Connors

              	[image: Flag of the United States]United States

              	
                
                  1
                

              

              	1977
            


            
              	Manuel Orantes

              	[image: Flag of Spain]Spain

              	
                
                  1
                

              

              	1976
            


            
              	Guillermo Vilas

              	[image: Flag of Argentina]Argentina

              	
                
                  1
                

              

              	1974
            


            
              	Stan Smith

              	[image: Flag of the United States]United States

              	
                
                  1
                

              

              	1970
            

          


          


          Honour Roll


          Tennis Masters Cup (since 2000 - present):


          
            
              	Player

              	Years

              participated.

              	Matches

              	W-L

              	W Rate

              	Years

              Comp

              	Best

              Result
            


            
              	[image: Flag of the United States] Andre Agassi

              	5

              	16

              	8-8

              	.500

              	2000-01-02-03-05

              	F (2000, 2003)
            


            
              	[image: Flag of the United States] James Blake

              	1

              	5

              	3-2

              	.600

              	2006

              	F (2006)
            


            
              	[image: Flag of Argentina] Guillermo Coria

              	3

              	8

              	1-7

              	.125

              	2003-04-05

              	RR (2003, 2005)
            


            
              	[image: Flag of Spain] lex Corretja

              	1

              	3

              	1-2

              	.333

              	2000

              	RR (2000)
            


            
              	[image: Flag of Spain] Albert Costa

              	1

              	3

              	1-2

              	.333

              	2002

              	RR (2002)
            


            
              	[image: Flag of Russia] Nikolay Davydenko

              	3

              	10

              	5-5

              	.500

              	2005-06-07

              	SF (2005)
            


            
              	[image: Flag of Serbia] Novak Đoković

              	1

              	3

              	0-3

              	.000

              	2007

              	RR (2007)
            


            
              	[image: Flag of Switzerland] Roger Federer

              	6

              	29

              	26-3

              	.896

              	2002-03-04-05-06-07

              	W (2003, 2004, 2006, 2007)
            


            
              	[image: Flag of Spain] David Ferrer

              	1

              	5

              	4-1

              	.800

              	2007

              	F (2007)
            


            
              	[image: Flag of Spain] Juan Carlos Ferrero

              	3

              	12

              	6-6

              	.500

              	2001-02-03

              	F (2002)
            


            
              	[image: Flag of France] Richard Gasquet

              	1

              	3

              	1-2

              	.333

              	2007

              	RR (2007)
            


            
              	[image: Flag of Argentina] Gastn Gaudio

              	2

              	7

              	2-5

              	.286

              	2004-05

              	SF (2005)
            


            
              	[image: Flag of Chile] Fernando Gonzlez

              	2

              	5

              	2-3

              	.400

              	2005 (alt.)-07

              	RR (2005, 2007)
            


            
              	[image: Flag of France] Sbastien Grosjean

              	1

              	5

              	3-2

              	.600

              	2001

              	F (2001)
            


            
              	[image: Flag of the United Kingdom] Tim Henman

              	1

              	3

              	1-2

              	.333

              	2004

              	RR (2004)
            


            
              	[image: Flag of Australia] Lleyton Hewitt

              	4

              	18

              	13-5

              	.722

              	2000-01-02-04

              	W (2001, 2002)
            


            
              	[image: Flag of Croatia] Goran Ivaniević

              	1

              	3

              	1-2

              	.333

              	2001

              	RR (2001)
            


            
              	[image: Flag of Sweden] Thomas Johansson

              	1

              	1

              	0-1

              	.000

              	2002 (alt.)

              	RR (2002)
            


            
              	[image: Flag of Russia] Yevgeny Kafelnikov

              	2

              	7

              	4-3

              	.571

              	2000-01

              	SF (2001)
            


            
              	[image: Flag of Brazil] Gustavo Kuerten

              	2

              	8

              	4-4

              	.500

              	2000-01

              	W (2000)
            


            
              	[image: Flag of Croatia] Ivan Ljubičić

              	2

              	6

              	2-4

              	.333

              	2005-06

              	RR (2005)
            


            
              	[image: Flag of Spain] Carlos Moy

              	3

              	10

              	5-5

              	.500

              	2002-03-04

              	SF (2002)
            


            
              	[image: Flag of Spain] Rafael Nadal

              	2

              	8

              	4-4

              	.500

              	2006-07

              	SF (2006, 2007)
            


            
              	[image: Flag of Argentina] David Nalbandian

              	3

              	13

              	6-7

              	.462

              	2003-05-06

              	W (2005)
            


            
              	[image: Flag of Sweden] Magnus Norman

              	1

              	3

              	0-3

              	.000

              	2000

              	RR (2000)
            


            
              	[image: Flag of the Czech Republic] Jiř Novk

              	1

              	3

              	1-2

              	.333

              	2002

              	RR (2002)
            


            
              	[image: Flag of Argentina] Mariano Puerta

              	1

              	3

              	0-3

              	.000

              	2005

              	RR (2005)
            


            
              	[image: Flag of Australia] Patrick Rafter

              	1

              	3

              	0-3

              	.000

              	2001

              	RR (2001)
            


            
              	[image: Flag of Spain] Tommy Robredo

              	1

              	3

              	1-2

              	.333

              	2006

              	RR (2006)
            


            
              	[image: Flag of the United States] Andy Roddick

              	4

              	15

              	8-7

              	.533

              	2003-04-06-07

              	SF (2003, 2004, 2007)
            


            
              	[image: Flag of Russia] Marat Safin

              	3

              	11

              	4-7

              	.363

              	2000-02-04

              	SF (2000, 2004)
            


            
              	[image: Flag of the United States] Pete Sampras

              	1

              	4

              	2-2

              	.500

              	2000

              	SF (2000)
            


            
              	[image: Flag of Germany] Rainer Schttler

              	1

              	4

              	2-2

              	.500

              	2003

              	SF (2003)
            

          


          


          Timeline


          
            
            
            
            
            
            
          [image: ]


          


          Facts


          
            	Players who won the tournament undefeated (since 1990):

              
                	Michael Stich, Germany, 1993


                	Lleyton Hewitt, Australia, 2001


                	Roger Federer, Switzerland, 2003, 2004, 2006

              

            


            	Players who won back-to-back titles:

              
                	Ilie Năstase, Romania, 1971-1973


                	Bjrn Borg, Sweden, 1979-80


                	Ivan Lendl (2), Czechoslovakia, 1981-1982; 1985-1987


                	John McEnroe, United States, 1983-1984


                	Pete Sampras, United States, 1996-1997


                	Lleyton Hewitt, Australia, 2001-2002


                	Roger Federer (2), Switzerland, 2003-2004; 2006-2007

              

            


            	Most consecutive titles:

          


          
            	1. Ivan Lendl, 3


            	1. Ilie Nastase, 3

          


          
            	Most consecutive finals:

          


          
            	1. Ivan Lendl, Czechoslovakia, 9 (1980-1988)


            	2. Ilie Năstase, Romania, 5 (1971-1975)


            	2. Roger Federer, Switzerland, 5 (2003-2007)


            	4. Stan Smith, United States, 3 (1970-1972)


            	4. Boris Becker, Germany, 3 (1994-1996)

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Tennis_Masters_Cup"
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        Tenzing Norgay


        
          

          
            
              	Tenzing Norgay
            


            
              	
                [image: ]


                
                  Tenzing in his mountaineering gear
                

              
            


            
              	Born

              	May, 1914

              Kharta Valley, Tibet
            


            
              	Died

              	9 May 1986 (aged71)

              Darjeeling, India
            


            
              	Occupation

              	mountaineer, tour guide
            


            
              	Spouse(s)

              	Dawa Phuti, Ang Lahmu, Dakku
            


            
              	Children

              	Pem Pem, Nima, Jamling and Norbu
            

          


          Tenzing Norgay GM (May 1914  May 9, 1986), often referred to as Sherpa Tenzing, was a Nepalese / Tibetan mountaineer. Near his 39th birthday on May 29, 1953, he and Sir Edmund Hillary were the first people known to have reached the summit of Mount Everest.


          


          Early life


          There are conflicting accounts about his early life. The account that he gave in his first autobiography, accepted for several years, is that he was a Sherpa born and brought up in Khumbu in Nepal. However more recent research has led to the claim that he was born a Tibetan in Kharta valley, Tibet, but his family were left destitute when their yaks were killed by disease, and he was sold as a bonded servant to a Sherpa family in Thamey in Nepal. Khumbu lies near Mount Everest, which the Tibetans and Sherpas call Chomolungma which in Tibetan means Mother Goddess of the Earth. He was a Buddhist, the traditional religion of the Sherpas and Tibetans.


          His exact date of birth is not known, but he knew it was in late May by the weather and the crops. After his ascent of Everest on 29 May, he decided to celebrate his birthday on that day thereafter.


          He was originally called "Namgyal Wangdi", but as a child his name was changed on the advice of the head lama and founder of the famous Rongbuk Monastery, Ngawang Tenzin Norbu. Tenzing Norgay translates as "wealthy-fortunate-follower-of-religion." His father, a yak herder, was Ghang La Mingma (d. 1949) and his mother was Dokmo Kinzom (who lived to see him climb Everest); he was the 11th of 13 children, most of whom died young.


          He ran away from home twice in his teens, first to Kathmandu and later Darjeeling, and, at age 19, eventually settled in the Sherpa community in Too Song Bhusti in Darjeeling, West Bengal, India.


          


          Mountaineering


          
            [image: Tenzing Norgay's monument]

            
              Tenzing Norgay's monument
            

          


          Tenzing took part as a high-altitude porter in three official British attempts to climb Everest from the northern Tibetan side in the 1930s.


          He also took part in other climbs in various parts of the Indian subcontinent, and for a time in the early 1940s he lived in what is now Pakistan; he said that the most difficult climb he ever took part in was on Nanda Devi East, in which a number of people died.


          In 1947, he took part in an unsuccessful summit attempt of Everest. An Englishman named Earl Denman, Ange Dawa Sherpa, and Tenzing entered Tibet illegally to attempt the mountain; the attempt ended when a strong storm at 22,000 ft (6,700 metres) pounded them. Denman admitted defeat and all three turned around and safely returned.


          In 1952, he took part in two Swiss expeditions led by Raymond Lambert, the first serious attempts to climb Everest from the southern (Nepalese) side, during which he and Lambert reached the then-record height of 8,599 m (28,215 ft).


          


          Success on Mount Everest


          


          In 1953, he took part in John Hunt's expedition, his own seventh expedition to Everest, in which he and Hillary became the first to reach the summit. Afterwards he was met with adulation in India and Nepal, and was even worshipped by some people who believed him to be an incarnation of Buddha or Shiva.


          Hillary and Hunt were knighted by Queen Elizabeth, while Tenzing received either the British Empire Medal, or the George Medal from the British Government for his efforts with the expedition. It has been suggested that Indian prime minister Jawaharlal Nehru refused permission for Tenzing to be knighted.


          
            
              	

              	It has been a long road ... From a mountain coolie, a bearer of loads, to a wearer of a coat with rows of medals who is carried about in planes and worries about income tax.

              	
            


            
              	
                Tenzing Norgay

              
            

          


          Tenzing and Hillary were the first people to conclusively set their feet on the summit of Mount Everest, but journalists were persistently repeating the question which of the two men had the right to the glory of being the first one, and who was merely the second, the follower. Colonel Hunt, the expedition leader, declared, "They reached it together, as a team." Tenzing stressed the unity of such teams and of their achievements. He shrugged off the allegation of ever being pulled by anyone, but disclosed that Hillary was the first to put his foot on the summit. He concluded: "If it is a shame to be the second man on Mount Everest, then I will have to live with this shame."


          Another interesting aside of this ascent was that all the photos that existed of the mountaineers on the top showed only Tenzing. When asked why there were no photos featuring Hillary, Sir Edmund replied, "Tenzing did not know how to operate the camera and the top of Everest was no place to start teaching him how to use it." Hillary and Tenzing remained friends throughout their lives.


          


          Family life


          Tenzing was married three times. His first wife, Dawa Phuti, died young in 1944. They had a son, Nima Dorje, who died at the age of four, and two daughters: Pem Pem, whose son Tashi Tenzing climbed Everest, and Nima, who married a Filipino graphic designer, Noli Galang. Tenzing's second wife was Ang Lahmu, a cousin of his first wife. They had no children, but she was a foster-mother to his daughters. His third wife was Dakku, whom he married while his second wife was still alive, as allowed by Sherpa custom (see polygyny). They had three sons Norbu, Jamling, and Dhamey, and one daughter, Deki. Other relatives include his nephews Nawang Gombu and Topgay who took part in the 1953 Everest expedition.


          Tenzing never learned to read or write, but he spoke several languages. His native language was either Sherpa or Tibetan (he did speak both from an early age). As an adult he learned to speak fluent Nepali (the language of Darjeeling) and with varying competence Hindustani, English, Garhwali, Punjabi, Sikkimese, Yalmo, Pasthu, and Chitrali.


          


          After Everest


          Tenzing later became director of field training for the Himalayan Mountaineering Institute in Darjeeling. In 1978 he founded Tenzing Norgay Adventures, a company providing trekking adventures in the Himalaya.


          As of 2003 the company was run by his son Jamling Tenzing Norgay, who himself reached the summit of Everest in 1996.


          


          Honours


          In 1953, Tenzing received the George Medal (GM) from Elizabeth II.


          King Tribhuvan of Nepal also presented him with the Order of the Star of Nepal, 1st Class (Supradipta-Manyabara-Nepal-Tara) in 1953.


          In 1959, the Government of India awarded him the Padma Bhushan, the third highest civilian award of India.


          In 1978, the Government of India created the Tenzing Norgay Award in his honour.


          Tenzing also received several other decorations through his career.


          


          Death


          Tenzing died of a cerebral hemorrhage in Darjeeling, West Bengal, India in 1986, aged 71.


          
            Retrieved from " http://en.wikipedia.org/wiki/Tenzing_Norgay"
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        Tenzin Gyatso, 14th Dalai Lama


        
          

          
            
              	Tenzin Gyatso Image:Nobel Prize.jpg
            


            
              	14th Dalai Lama of Tibet
            


            
              	[image: ]

              Tenzin Gyatso, the 14th Dalai Lama
            


            
              	Reign

              	17 November 1950Present
            


            
              	Coronation

              	17 November 1950
            


            
              	Full name

              	Jetsun Jamphel Ngawang Lobsang Yeshe Tenzin Gyatso
            


            
              	Born

              	6 July 1935 (1935-07-06)
            


            
              	Birthplace

              	Taktser, Amdo
            


            
              	Predecessor

              	Thubten Gyatso, 13th Dalai Lama
            


            
              	Royal House

              	Dalai Lama
            


            
              	Father

              	Choekyong Tsering
            


            
              	Mother

              	Diki Tsering
            

          


          Tenzin Gyatso (born 6 July 1935) is the fourteenth and current Dalai Lama. He is often referred to simply as the Dalai Lama. He is a practising member of the Gelug School of Tibetan Buddhism and is influential as a Nobel Peace Prize laureate, as the world's most famous Buddhist monk, and is leader of the exiled Tibetan government in India.


          Tenzin Gyatso was the fifth of sixteen children born to a farming family in the village of Taktser, or Tengtser, of the Tibetan province of Amdo: he was originally named Lhamo Dndrub ( Tibetan: ལ; Wylie: Lha-mo Don-'grub). His first language was the Amdo dialect of Tibetan. He was proclaimed the tulku ( rebirth) of the thirteenth Dalai Lama at the age of two.


          On 17 November 1950, at the age of fifteen, he was enthroned as Tibet's Head of State. Thus he became Tibet's most important political ruler just one month after the People's Republic of China's invasion of Tibet on 7 October 1950.


          In 1954, he went to Beijing to talk with Mao Zedong and other leaders of the PRC. He was also elected vice chairman of China's National People's Congress in 1954.


          After the collapse of the Tibetan resistance movement in 1959, the Dalai Lama left for India, where he was active in establishing the Central Tibetan Administration (the Tibetan Government in Exile) and in seeking to preserve Tibetan culture and education among the thousands of refugees who accompanied him.


          Tenzin Gyatso is a charismatic figure and noted public speaker. This Dalai Lama is the first to travel to the West. There, he has helped to spread Buddhism and to promote the concepts of universal responsibility, secular ethics, and religious harmony.


          He was awarded the Nobel Peace Prize in 1989, honorary Canadian citizenship in 2006, and the United States Congressional Gold Medal on 17 October 2007.


          


          Early life and background


          
            
              	Tenzin Gyatso, 14th Dalai Lama
            


            
              	Tibetan name
            


            
              	Tibetan:

              	བསྟན་འཛིན་རྒྱ་མཚོ་
            


            
              	Wylie transliteration:

              	bstan dzin rgya mtsho
            


            
              	pronunciation in IPA:

              	[tɛ̃tsĩ catsʰo]
            


            
              	official transcription (PRC):

              	Dainzin Gyaco
            


            
              	THDL:

              	Tenzin Gyatso
            


            
              	other transcriptions:

              	
            


            
              	Chinese name
            


            
              	traditional:

              	丹增嘉措
            


            
              	simplified:

              	丹增嘉措
            


            
              	Pinyin:

              	Dānzēng Jiācu
            

          


          
            [image: Birthplace in Taktser, Amdo]

            
              Birthplace in Taktser, Amdo
            

          


          


          Tenzin Gyatso was born to a farming family as Lhamo Dndrub or Lhamo Thondup in the far northeastern Amdo provincenow part of Qinghai provincein the village of Taktser, a small and poor settlement that stands on a hill overlooking a broad valley. His parents, Choekyong and Diki Tsering, were relatively wealthy farmers among about twenty other families making a precarious living growing barley, buckwheat, and potatoes.


          His parents had sixteen children, and Tenzin Gyatso is the fifth eldest of the nine who survived childhood. The eldest child was his sister Tsering Dolma, who was eighteen years older than him. His eldest brother, Thupten Jigme Norbu, has been recognised as the rebirth of the high lama, Taktser Rinpoche. His sister Jetsun Pema went on to depict their mother in the 1997 film Seven Years in Tibet. His other elder brothers are Gyalo Thondup and Lobsang Samden.


          When Tenzin Gyatso was about two years old a search party was sent out to find the new incarnation of the Dalai Lama. Among other omens, the head on the embalmed body of the thirteenth Dalai Lama (originally facing south) had mysteriously turned to face the northeast, indicating the direction in which the next Dalai Lama would be found. Shortly afterwards, the Regent Reting Rinpoche had a vision at the sacred lake of Lhamo La-tso indicating Amdo (as the place to search) and a one-story house with distinctive guttering and tiling. After extensive searching, they found that Thondup's house resembled that in Reting's vision. They presented Thondup with various relics and toyssome had belonged to the previous Dalai Lama while others had not. It was reported that Thondup correctly identified all items owned by the previous Dalai Lama, exclaiming "That's mine! That's mine!"


          Thondup was recognised as the reborn Dalai Lama and renamed Jetsun Jamphel Ngawang Lobsang Yeshe Tenzin Gyatso ("Holy Lord, Gentle Glory, Compassionate, Defender of the Faith, Ocean of Wisdom"). Tibetan Buddhists normally refer to him as Yeshe Norbu ("Wish-Fulfilling Gem") or just Kundun ("the Presence"). In the West, his followers often call him "His Holiness the Dalai Lama," which is the style that he uses himself on his website.


          The Dalai Lama began his monastic education at the age of six. At age eleven he met Heinrich Harrer after spying him in Lhasa through his telescope. Harrer effectively became the young Dalai Lama's tutor, teaching him about the outside world. The two remained friends until Harrer's death in 2006. In 1959, at age 25 he sat for his final examination in Lhasa's Jokhang Temple during the annual Monlam (prayer) Festival. He passed with honours and was awarded the Lharampa degree, the highest-level geshe degree (roughly equivalent to a doctorate in Buddhist philosophy).


          


          Life as the Dalai Lama


          As well as being one of the most influential spiritual leaders of Tibetan Buddhism, the Dalai Lama by tradition is also Tibet's Head of State and most important political ruler. In 1939 at the age of four he was taken by lamas in a procession to Lhasa, where an official ceremony recognized him as the reborn spiritual leader of Tibet. His childhood was spent between the Potala and Norbulingka, his summer residence.


          
            [image: The Dalai Lama's former quarters at the Potala, Lhasa]

            
              The Dalai Lama's former quarters at the Potala, Lhasa
            

          


          On 17 November 1950, at the age of fifteen, with the country facing possible conflict with the People's Republic of China, Tenzin Gyatso was enthroned as the temporal leader of Tibet. His governorship, however, was short. In October of that year the army of the People's Republic of China entered the territory controlled by the Tibetan administration, easily breaking through the Tibetan defenders.


          The People's Liberation Army stopped short of the old border between Tibet and Xikang and demanded negotiations. The Dalai Lama sent a delegation to Beijing, and, although he rejected the subsequent Seventeen Point Agreement for the Peaceful Liberation of Tibet, he did try to work with the Chinese government. In September 1954, the Dalai Lama and the 10th Panchen Lama went to Beijing to attend the first session of the first National People's Congress, meeting Mao Zedong. However, during 1959, there was a major uprising among the Tibetan population. In the tense political environment that ensued, the Dalai Lama and his entourage began to suspect that China was planning to kill him. Consequently, he fled to Dharamsala, India, on 17 March of that year, entering India on 31 March during the Tibetan uprising.


          


          Exile to India


          The Dalai Lama met with the Prime Minister of India, Jawaharlal Nehru, to urge India to pressure China into giving Tibet an autonomous government, as relations with China were not proving successful. Nehru did not want to increase tensions between China and India, so he encouraged the Dalai Lama to work on the Seventeen Point Agreement Tibet had with China. Eventually, in 1959, the Dalai Lama fled Tibet and set up the Government of Tibet in Exile in Dharamsala, India, which is often referred to as "Little Lhasa".


          After the founding of the exiled government he reestablished the ~80,000 Tibetan refugees who followed him into exile in agricultural settlements. He created a Tibetan educational system in order to teach the Tibetan children what he believed to be traditional language, history, religion, and culture. The Tibetan Institute of Performing Arts was established in 1959 and the Central Institute of Higher Tibetan Studies became the primary university for Tibetans in India. He supported the refounding of 200 monasteries and nunneries in an attempt to preserve Tibetan Buddhist teachings and the Tibetan way of life.


          
            [image: Tibetan Parliament in Exile in Dharamsala.]

            
              Tibetan Parliament in Exile in Dharamsala.
            

          


          The Dalai Lama appealed to the United Nations on the question of Tibet. This appeal resulted in three resolutions adopted by the General Assembly in 1959, 1961, and 1965. These resolutions required China to respect the human rights of Tibetans and their desire for self-determination. In 1963, he promulgated a democratic constitution which is based upon the Universal Declaration of Human Rights. A Tibetan parliament-in-exile is elected by the Tibetan refugees scattered all over the world, and the Tibetan Government-in-Exile is likewise elected by the Tibetan parliament.


          At the Congressional Human Rights Caucus in 1987 in Washington, D.C., he proposed a Five-Point Peace Plan regarding the future status of Tibet. The plan called for Tibet to become a " zone of peace" and for the end of movement by ethnic Han Chinese into Tibet. It also called for "respect for fundamental human rights and democratic freedoms" and "the end of China's use of Tibet for nuclear weapons production, testing, and disposal." Finally, it urged "earnest negotiations" on the future of Tibet.
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          He proposed a similar plan at Strasbourg on 15 June 1988. He expanded on the Five-Point Peace Plan and proposed the creation of a self-governing democratic Tibet, "in association with the People's Republic of China." This plan was rejected by the Tibetan Government-in-Exile in 1991. In October 1991, he expressed his wish to return to Tibet to try to make a mutual assessment on the situation with the Chinese local government. At this time he feared that a violent uprising would take place and wished to avoid it. The Dalai Lama has indicated that he wishes to return to Tibet only if the People's Republic of China sets no preconditions for his return, which they have so far refused to do.


          Tenzin Gyatso celebrated his seventieth birthday on 6 July 2005. About 10,000 Tibetan refugees, monks and foreign tourists gathered outside his home. Patriarch Alexius II of the Russian Orthodox Church said, "I confess that the Russian Orthodox Church highly appreciates the good relations it has with the followers of Buddhism and hopes for their further development." President Chen Shui-bian of the Republic of China on Taiwan attended an evening celebrating the Dalai Lama's birthday that was entitled "Traveling with Love and Wisdom for 70 Years" at the Chiang Kai-shek Memorial Hall in Taipei. The President invited him to return to Taiwan for a third trip in 2005. His previous trips were in 2001, and 1997.


          


          Teaching activity


          The Dalai Lama is a Dzogchen practitioner and he gives teachings on this issue, and has expounded many teachings in his numerous publications. He has also given many public initiations in the Kalachakra.


          In February 2007, the Dalai Lama was named Presidential Distinguished Professor at Emory University in Atlanta, Georgia, United States, the first time that the leader of the Tibetan exile community has accepted a university appointment. The appointment is in part an expansion of a program begun in 1998 called the EmoryTibet Partnership. As Presidential Distinguished Professor, he will:


          
            	provide opportunities for university community members to attend his annual teachings,


            	make periodic visits to Emory to participate in programs, and


            	continue the EmoryTibet Partnership practice of providing private teaching sessions with students and faculty during Emory's study-abroad program in Dharamsala.

          


          The Dalai Lama has strong ties with University of Wisconsin-Madison in Madison, Wisconsin, United States, and is a frequent visitor there. He visited the university in 1981 and again in 1989, the year in which he won the Nobel Peace Prize. In May 1998, he addressed a large audience at the Kohl Centre and received an honorary degree from the university. In May 2001, he met with a group of neuroscientists who conduct research on the effects of meditation on brain function, emotions and physical health. His most recent visit was in May 2007, when he gave a lecture on sustaining happiness.


          


          Foreign relations
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          Since 1967, the Dalai Lama has initiated a series of tours in 46 nations. He has frequently engaged on religious dialogue. He met with Pope Paul VI at the Vatican in 1973. He met with Pope John Paul II in 1980 and also later in 1982, 1986, 1988, 1990, and 2003. In 1990, he met in Dharamsala with a delegation of Jewish teachers for an extensive interfaith dialogue. He has since visited Israel three times and met in 2006 with the Chief Rabbi of Israel. In 2006, he met privately with Pope Benedict XVI. He has also met the Archbishop of Canterbury, the late Dr. Robert Runcie, and other leaders of the Anglican Church in London, as well as senior Eastern Orthodox Church, Muslim, Hindu, Jewish, and Sikh officials.


          After Pope John Paul II met the Dalai Lama in 2003, the Pope issued an immediate statement to warn people not to be seduced by these eastern beliefs as they will not bring salvation. The Dalai Lama then replied that he understood, and that Tibetan Buddhism was not for everyone. It was widely reported in the media that the Vatican did not consider Tibetan Buddhism a proper religion.


          


          Social and political stances


          


          Tibetan independence movement


          Following the invasion, the Dalai Lama had little choice but to work with the 1951 Seventeen Point Agreement for the Peaceful Liberation of Tibet with the People's Republic of China. His brothers moved to Kalimpong in India and, with the help of the Indian and American governments, organized pro-independence literature and the smuggling of weapons into Tibet. Armed struggles broke out in Amdo and Kham in 1956 and later spread to Central Tibet. However, the movement was a failure and was forced to retreat to Nepal or go underground. Following normalisation of relations between the United States and the People's Republic of China, American support was cut off in the early 1970s. The Dalai Lama then began to formulate his policy towards a peaceful solution in which a democratic autonomous Tibet would be established.


          


          Social stances


          The Dalai Lama endorsed the founding of the Dalai Lama Foundation in order to promote peace and ethics worldwide. The Dalai Lama is not operationally involved with this foundation, though he suggests some overall direction and his office is routinely briefed on its activities. He has also stated his belief that modern scientific findings take precedence over ancient religions.


          


          Homosexuality


          He is reported to have said regarding homosexuality, "If the two people have taken no vows [of chastity], and neither is harmed, why should it not be acceptable?" He has repeatedly affirmed his belief that gays and lesbians should be accepted by society, although he has also stated that for Buddhists homosexual behaviour is considered sexual misconduct, meaning that homosexual sex is acceptable for society in general but not in Buddhism or for Buddhists. As he explains in his book Beyond Dogma: "homosexuality, whether it is between men or between women, is not improper in itself. What is improper is the use of organs already defined as inappropriate for sexual contact." However, more recently (1997) he has said that the basis of this teaching was unknown to him and that he has "willingness to consider the possibility that some of the teachings may be specific to a particular cultural and historic context."


          There have been criticisms of his comments in regards to "sexual misconduct" from gay rights activists. This generally reduces to the assertion that "Sexual misconduct for men and women consists of oral and anal sex."


          


          Abortion


          The Dalai Lama is generally opposed to abortion, although he has taken a nuanced position, as he explained to the New York Times:


          
            
              	

              	Of course, abortion, from a Buddhist viewpoint, is an act of killing and is negative, generally speaking. But it depends on the circumstances. If the unborn child will be retarded or if the birth will create serious problems for the parent, these are cases where there can be an exception. I think abortion should be approved or disapproved according to each circumstance.

              	
            

          


          


          Environment


          
            [image: ]
          


          He has also expressed his concern for environmental problems:


          
            
              	

              	On the global level, I think the ecology problem is very serious. I hear about some states taking it very seriously. That's wonderful! So this blue planet is our only home, if something goes wrong at the present generation, then the future generations really face a lot of problems, and those problems will be beyond human control; so that's very serious. Ecology should be part of our daily life.

              	
            

          


          In recent years, he has been campaigning for wildlife conservation, including a religious ruling against wearing tiger and leopard skins as garments.


          


          Economics


          In 1996, he described himself as half-Marxist, half-Buddhist:


          
            
              	

              	Of all the modern economic theories, the economic system of Marxism is founded on moral principles, while capitalism is concerned only with gain and profitability. Marxism is concerned with the distribution of wealth on an equal basis and the equitable utilization of the means of production. It is also concerned with the fate of the working classesthat is the majorityas well as with the fate of those who are underprivileged and in need, and Marxism cares about the victims of minority-imposed exploitation. For those reasons the system appeals to me, and it seems fair  The failure of the regime in the Soviet Union was, for me not the failure of Marxism but the failure of totalitarianism. For this reason I think of myself as half-Marxist, half-Buddhist.

              	
            

          


          



          



          


          International influence
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          The Dalai Lama has been successful in gaining Western sympathy for Tibetan self-determination, including vocal support from numerous Hollywood celebrities, most notably the actors Richard Gere and Steven Seagal, as well as lawmakers from several major countries.


          In October 1998, the Dalai Lama's administration acknowledged that it received US$1.7 million a year in the 1960s from the U.S. Government through the Central Intelligence Agency (CIA), and had also trained a resistance movement in Colorado, (USA).


          The Dalai Lama has on occasion been denounced by the Chinese government as a supporter of Tibetan independence. Over time, he has developed a public position stating that he is not in favour of Tibetan independence and would not object to a status in which Tibet has internal autonomy while the PRC manages some aspects of Tibet's defence and foreign affairs. In his 'Middle Way Approach', he laid down that the Chinese government can take care of foreign affairs and defence, and that Tibet should be managed by an elected body.


          On 18 April 2005, TIME Magazine placed the Dalai Lama on its list of the world's 100 most influential people.


          On 22 June 2006, the Parliament of Canada voted unanimously to make The Dalai Lama an honorary citizen of Canada. This marks the third time in history that the Government of Canada has bestowed this honour, the others being Raoul Wallenberg posthumously in 1985 and Nelson Mandela in 2001.


          In September 2006, the United States Congress voted to award the Dalai Lama the Congressional Gold Medal, the highest award which may be bestowed by the Legislative Branch of the United States government. The actual ceremony and awarding of the medal took place on 17 October 2007. The Chinese Government has reacted angrily to the award, which it merely refers to as "the extremely wrong arrangements." Chinese Foreign Minister Yang Jiechi said: "It seriously violates the norm of international relations and seriously wounded the feelings of the Chinese people and interfered with China's internal affairs." The Dalai Lama brushed off China's criticism, telling news reporters that such things "always happen".


          In June 2007, the Dalai Lama made an Australian tour, delivering public talks in Perth, Bendigo, Melbourne, Geelong, Sydney, Canberra and Brisbane.


          On 25 September 2007, German Chancellor Angela Merkel met, for "private and informal talks", with the Dalai Lama in the Berlin Chancellery amid protest from China (as it could cut trade ties with Beijing). China cancelled separate talks with German officials (including Justice Minister Brigitte Zypries).


          



          


          Retirement
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          In May 2007, Chhime Rigzing, a senior spokesman for the Tibetan spiritual leader's office, stated that the Dalai Lama wants to reduce his political burden as he moves into "retirement".


          Rigzing stated "The political leadership will be transferred over a period of time but he will inevitably continue to be the spiritual leader because as the Dalai Lama, the issue of relinquishing the post does not arise."


          The Dalai Lama announced he would like the elected Tibetan parliament-in-exile to have more responsibility over administration.


          On 1 September 2007, China issued new rules controlling the selection of the next Dalai Lama which will virtually prevent his followers from choosing his reincarnation, since any reincarnation must bear the seal of approval by China's cabinet. These regulations could potentially result in one Dalai Lama approved by the Chinese government, and another Dalai Lama chosen outside Tibet. This would be similar to the present unfortunate situation with the Panchen Lamas, but at least the one chosen by the Tibetans would presumably be outside Chinese control and not kept as a prisoner.


          Awards and honours
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          The Dalai Lama has received numerous awards over his spiritual and political career.On 22 June 2006 he became one of only four people ever to be recognized with an Honorary Citizenship by the Canadian House of Commons. On 28 May 2005, he received the Christmas Humphreys Award from the Buddhist Society in the United Kingdom. Perhaps his most notable award was the Nobel Peace Prize in Oslo on 10 December 1989 (see below). Some other notable awards and honours he has received:


          
            	Honorary Doctorate in chemistry and pharmacy from University of Mnster on 20 September 2007


            	Honorary Doctorate from Southern Cross University on 8 June 2007


            	Presidential Distinguished Professorship from Emory University in February 2007.


            	Honorary Doctorate in Humane Letters conferred by the State University of New York at Buffalo in September 2006.


            	Honorary citizenship of Canada in 2006.


            	Honorary citizenship of Ukraine, during the anniversary of the Nobel Prize on 9 December 2006 in Mc Leod Ganj.


            	United States Congressional Gold Medal on 27 September 2006


            	Key to New York City from Mayor Bloomberg on 25 September 2005


            	Jaime Brunet Prize for Human Rights on 9 October 2003


            	Hilton Humanitarian Award on 24 September 2003


            	International League for Human Rights Award on 19 September 2003


            	Life Achievement Award from Hadassah Women's Zionist Organization on 24 November 1999


            	Roosevelt Four Freedoms Award from the Franklin and Eleanor Roosevelt Institute on 4 June 1994


            	World Security Annual Peace Award from the New York Lawyer's Alliance on 27 April 1994


            	Berkeley Medal from University of California, Berkeley, on 20 April 1994


            	Peace and Unity Awards from the National Peace conference on 23 August 1991


            	Earth Prize from the United Earth and U.N. Environmental Program on 5 June 1991


            	Advancing Human Liberty from the Freedom House on 17 April 1991


            	Le Prix de la Memoire from the Fondation Danielle Mitterrand on 4 December 1989


            	Raoul Wallenberg Human Rights Award from the Congressional Rights Caucus Human Rights on 21 July 1989


            	Key to Los Angeles from Mayor Bradley in September 1979.


            	Key to San Francisco from Mayor Feinstein on 27 September 1979

          


          


          Nobel Peace Prize


          On 10 December 1989 the Dalai Lama was awarded the Nobel Peace Prize, the chairman of the Nobel committee said that the award was "in part a tribute to the memory of Mahatma Gandhi." The committee recognized his efforts in "the struggle of the liberation of Tibet and the efforts for a peaceful resolution instead of using violence." In his acceptance speech he criticised China for using force against student protesters during the Tiananmen Square protests of 1989. He stated however that their effort was not in vain. His speech focused on the importance of the continued use of non-violence and his desire to maintain a dialogue with China to try to resolve the situation.


          


          Filmography


          Examples of films recently made about the 14th Dalai Lama:


          
            	Dalai Lama Renaissance (2007)  documentary narrated by Harrison Ford


            	10 Questions for the Dalai Lama (2006)  documentary


            	What Remains of Us (2004)  documentary


            	Seven Years in Tibet (1997), directed by Jean-Jacques Annaud


            	Kundun (1997), directed by Martin Scorsese


            	Compassion in Exile: The Life of the 14th Dalai Lama (1993)  documentary
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              	General
            


            
              	Name, Symbol, Number

              	terbium, Tb, 65
            


            
              	Chemical series

              	lanthanides
            


            
              	Group, Period, Block

              	n/a, 6, f
            


            
              	Appearance

              	silvery white

              [image: ]
            


            
              	Standard atomic weight

              	158.92535 (2) gmol1
            


            
              	Electron configuration

              	[Xe] 4f9 6s2
            


            
              	Electrons per shell

              	2, 8, 18, 27, 8, 2
            


            
              	Physical properties
            


            
              	Phase

              	solid
            


            
              	Density (near r.t.)

              	8.23 gcm3
            


            
              	Liquid density at m.p.

              	7.65 gcm3
            


            
              	Melting point

              	1629 K

              (1356 C, 2473 F)
            


            
              	Boiling point

              	3503 K

              (3230 C, 5846 F)
            


            
              	Heat of fusion

              	10.15  kJmol1
            


            
              	Heat of vaporization

              	293  kJmol1
            


            
              	Specific heat capacity

              	(25C) 28.91 Jmol1K1
            


            
              	
                
                  
                    Vapor pressure
                  

                  
                    	P(Pa)

                    	1

                    	10

                    	100

                    	1 k

                    	10 k

                    	100 k
                  


                  
                    	at T(K)

                    	1789

                    	1979

                    	(2201)

                    	(2505)

                    	(2913)

                    	(3491)
                  

                

              
            


            
              	Atomic properties
            


            
              	Crystal structure

              	hexagonal
            


            
              	Oxidation states

              	3, 4

              (weakly basic oxide)
            


            
              	Electronegativity

              	? 1.2 (Pauling scale)
            


            
              	Ionization energies

              ( more)

              	1st: 565.8  kJmol1
            


            
              	2nd: 1110 kJmol1
            


            
              	3rd: 2114 kJmol1
            


            
              	Atomic radius

              	175  pm
            


            
              	Atomic radius (calc.)

              	225 pm
            


            
              	Miscellaneous
            


            
              	Magnetic ordering

              	ferromagnetic

              in dry ice
            


            
              	Electrical resistivity

              	( r.t.) (, poly)

              1.150 m
            


            
              	Thermal conductivity

              	(300K) 11.1 Wm1K1
            


            
              	Thermal expansion

              	( r.t.) (, poly)

              10.3 m/(mK)
            


            
              	Speed of sound (thin rod)

              	(20 C) 2620 m/s
            


            
              	Young's modulus

              	( form) 55.7 GPa
            


            
              	Shear modulus

              	( form) 22.1 GPa
            


            
              	Bulk modulus

              	( form) 38.7 GPa
            


            
              	Poisson ratio

              	( form) 0.261
            


            
              	Vickers hardness

              	863 MPa
            


            
              	Brinell hardness

              	677 MPa
            


            
              	CAS registry number

              	7440-27-9
            


            
              	Selected isotopes
            


            
              	
                
                  
                    Main article: Isotopes of terbium
                  

                  
                    	iso

                    	NA

                    	half-life

                    	DM

                    	DE ( MeV)

                    	DP
                  


                  
                    	157Tb

                    	syn

                    	71 y

                    	

                    	0.060

                    	157Gd
                  


                  
                    	158Tb

                    	syn

                    	180 y

                    	

                    	1.220

                    	158Gd
                  


                  
                    	-

                    	0.937

                    	158Dy
                  


                  
                    	159Tb

                    	100%

                    	159Tb is stable with 94 neutrons
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          Terbium (pronounced /ˈtɝbiəm/) is a chemical element with the symbol Tb and atomic number 65.


          


          Notable characteristics


          Terbium is a silvery-white rare earth metal that is malleable, ductile and soft enough to be cut with a knife. It is reasonably stable in air, and two crystal allotropes exist, with a transformation temperature of 1289 C. Terbium(III) cation is brilliantly fluorescent, in a beautiful bright lemon-yellow colour that is the result of a strong green emission line in combination with other lines in the orange and red. The yttrofluorite variety of the mineral fluorite owes its creamy-yellow fluorescence in part to terbium.


          


          Applications


          Terbium is used to dope calcium fluoride, calcium tungstate and strontium molybdate, materials that are used in solid-state devices, and as a crystal stabilizer of fuel cells which operate at elevated temperatures, together with ZrO2.


          Terbium is also used in alloys and in the production of electronic devices. As a component of Terfenol-D (an alloy that expands or contracts to a high degree in the presence of a magnetic field), terbium is of use in actuators, sensors and other magenetomechanical devices.


          Terbium oxide is used in green phosphors in fluorescent lamps and colour TV tubes. Sodium terbium borate is used in solid state devices. The brilliant fluorescence allows terbium to be used as a probe in biochemistry, where it somewhat resembles calcium in its behaviour. Terbium "green" phosphors (which fluoresce a brilliant lemon-yellow) are combined with divalent Europium blue phosphors and trivalent europium red phosphors to provide the "trichromatic" lighting technology, which is by far the largest consumer of the world's terbium supply. Trichromatic lighting provides much higher light output for a given amount of electrical energy than does incandescent lighting.


          


          History


          Terbium was discovered in 1843 by Swedish chemist Carl Gustaf Mosander, who detected it as an impurity in Yttrium-oxide, Y2O3, and named after the village Ytterby in Sweden. It was not isolated in pure form until the recent advent of ion exchange techniques. When Mosander first partitioned "yttria" into three fractions, "terbia" was the fraction that contained the pink color (due to what is now known as erbium), and "erbia" was the fraction that was essentially colorless in solution, but gave a brown-tinged oxide. Later workers had difficulty in observing the latter, but the pink fraction was impossible to miss. Arguments went back and forth as to whether "erbia" even existed. In the confusion, the original names got reversed, and the exchange of names stuck. It is now thought that those workers who used the double sodium or potassium sulfates to remove "ceria" from "yttria" inadvertently lost the terbium content of the system into the ceria-containing precipitate. In any case, what is now known as terbium was only about 1% of the original yttria, but that was sufficient to impart a yellowish colour to the oxide. Thus, terbium was a minor component in the original terbium fraction, dominated by its immediate neighbors, gadolinium and dysprosium. Thereafter, whenever other rare earths were teased apart from this mixture, whichever fraction gave the brown oxide retained the terbium name, until at last it was pure. The 19th century investigators did not have the benefit of fluorescence technology, wherewith to observe the brilliant fluorescence that would have made this element much easier to track in mixtures.


          


          Occurrence


          Terbium is never found in nature as a free element, but it is contained in many minerals, including cerite, gadolinite, monazite ((Ce,LaTh,Nd,Y)PO4, which contains up to 0.03% of terbium), xenotime (YPO4) and euxenite ((Y,Ca,Er,La,Ce,U,Th)(Nb,Ta,Ti)2O6, which contains 1% or more of terbium). The richest current commercial sources of terbium are the ion-adsorption clays of southern China. The high-yttrium concentrate versions of these are about two-thirds yttrium oxide by weight, and about 1% terbia. However, small amounts occur in bastnaesite and monazite, and when these are processed by solvent-extraction to recover the valuable heavy lanthanides in the form of "samarium-europium-gadolinium concentrate" (SEG concentrate), the terbium content of the ore ends up therein. Due to the large volumes of bastnaesite processed, relative to the richer ion-adsorption clays, a significant proportion of the world's terbium supply comes from bastnaesite.


          


          Compounds


          Terbium compounds include:


          
            	Fluorides: TbF3, TbF4


            	Chlorides: TbCl3


            	Bromides: TbBr3


            	Iodides: TbI3


            	Oxides: Tb2O3, Tb4O7


            	Sulfides: Tb2S3


            	Nitrides: TbN

          


          


          Isotopes


          Naturally occurring terbium is composed of 1 stable isotope, 159-Tb. 33 radioisotopes have been characterized, with the most stable being 158-Tb with a half-life of 180 years, 157-Tb with a half-life of 71 years, and 160-Tb with a half-life of 72.3 days. All of the remaining radioactive isotopes have half-lifes that are less than 6.907 days, and the majority of these have half lifes that are less than 24 seconds. This element also has 18 meta states, with the most stable being 156m1-Tb (t 24.4 hours), 154m2-Tb (t 22.7 hours) and 154m1-Tb (t 9.4 hours).


          The primary decay mode before the most abundant stable isotope, 159-Tb, is electron capture, and the primary mode behind is beta minus decay. The primary decay products before 159-Tb are element Gd (gadolinium) isotopes, and the primary products behind are element Dy (dysprosium) isotopes.


          


          Precautions


          As with the other lanthanides, terbium compounds are of low to moderate toxicity, although their toxicity has not been investigated in detail. Terbium has no known biological role.
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          The Terik people are a Kalenjin group inhabiting parts of the Kakamega and Nandi Districts of western Kenya, numbering about 120,000 people. They live wedged in between the Nandi, Luo and Luhya (Luyia) peoples. Among the Luo they are known as nyangri, but to the Terik, this is a derogatory term. The Terik call themselves Terikeek; in their usage, 'Terik' refers to language, land, and culture.


          


          History


          According to their own oral history the Terik are "people of Mount Elgon"; this is confirmed by linguistic evidence as well as by Bong'om traditions that "the people who later called themselves Terik were still Bong'om when they left Elgon and moved away in a southern direction" (Roeder 1986:142).


          In pre-colonial times, relations between the Terik and the Nandi (their eastern neighbours) were characterized by mutual raids for cattle, land and women, a perspective still alive among old Terik people. However, in recent years the Terik have increasingly come to perceive the Nandi as friendly relatives. A number of factors have contributed to this change in perspective.


          Territorial expansion of the Luhya people (the western neighbours of the Terik) has strained Terik-Luhyia relations during the last decades. Luhya are felt to be a threat to the Terik identity and intermarriage has drastically reduced. The expansion of the Luhya (especially the Logoli group) into Terik territory has been a cause of population pressure. This, along with dwindling agricultural potential in the area, has in the second half of the twentieth century motivated many of the Terik to move eastwards, into 'Nandiland' as they call it. Some Terik even claim that they abandoned their homeland because they were afraid of the Luhya.


          The Terik have become increasingly oriented at and assimilated to the Nandi. One of the results is a change towards a Nandi-type age set system. The Terik traditionally have twelve age sets, whereas the Nandi have seven. Terik living in Nandiland tend to name a smaller number of age sets than those living in traditional Terik territory. Terik boys also undergo initiation together with Nandi boys. Assimilation to the Nandi has furthermore been accelerated by the growth of a common Kalenjin consciousness, a process which started in the early 1950s.


          In recent years, migration into Nandiland has decreased, and the position of the Terik language has been strengthened. Terik schools now teach Terik language.


          


          Language


          The language of the Terik is closely related to the Elgon languages Pok and especially Bong'om. Part of the vocabulary is related exclusively to the Elgon languages, for example words like murwaket 'snail', puntet 'nail', and musempet 'sheep tail'. Another trait distinguishing Terik together with Bong'om and Pok from other Kalenjin languages is the replacement of l-V-l by r-V-n in these three dialects. Also, together with the Elgon languages, Terik shows a sound shift *l > n which is not shared by other Kalenjin varieties.


          The Terik and Nandi languages are mutually intelligible, being both members of the Southern Nilotic Kalenjin ethno-linguistic family. The ongoing assimilation to Nandi way of life has led to a decline in the use of the Terik language in favour of Nandi. Among the Terik, migration into Nandiland tends to be viewed as a change in neighbourhood which may require, among other things, that one adapts one's pronunciation to that of the neighbours. About 50,000 Terik (less than half of the total population) still speak the Terik dialect, but all are middle aged or older. Most children grow up using Nandi. Terik has therefore been classified as an endangered language.
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          The various terms used to describe the different (and sometimes overlapping) geographical and political areas of the islands of Great Britain, Ireland and surrounding islands are often a source of confusion, partly owing to the similarity between some of the actual words used, but also because they are often used loosely. The purpose of this article is to explain the meanings of and inter-relationships among those terms.


          In brief, the main terms and their simple explanations are as follows.


          
            	Geographical terms

              
                	The British Isles is an archipelago consisting of the islands of Great Britain, Ireland and many smaller surrounding islands.


                	Great Britain, including England, Scotland, and Wales, sometimes simply called Britain, is the largest island of the archipelago and lies directly north of France. (The term Britain is more commonly used as a political term: an alternative name for the United Kingdom of Great Britain and Northern Ireland.)


                	Ireland is the second largest island of the archipelago and lies directly to the west of Great Britain.


                	The full list of islands in the British Isles includes some 6,000 islands, of which 51 have an area larger than 20 km.

              

            

          


          
            	Political terms

              
                	The United Kingdom of Great Britain and Northern Ireland is the sovereign state occupying the island of Great Britain, the small nearby islands (but not the Isle of Man or the Channel Islands), and the north-eastern part of the island of Ireland. Usually, it is shortened to United Kingdom, UK or Britain.


                	Ireland is the sovereign state occupying the larger portion of the island of Ireland. To disambiguate it from the island of Ireland, it is often called the "Republic of Ireland" or, when speaking in the context of Irish politics, simply the Republic, in order to distinguish it from "Northern Ireland", despite the fact that the country's constitution names the country simply Ireland. Occasionally an approximation to its gaelic name ire will be used in an English language context to distinguish it from "Northern Ireland", even though the word "ire" directly translates as "Ireland".


                	England, Scotland, Wales and Northern Ireland are the constituent countries of the United Kingdom of Great Britain and Northern Ireland.


                	England and Wales, Scotland, and Northern Ireland are legal jurisdictions within the United Kingdom.


                	Great Britain means the countries of England, Wales and Scotland considered as a unit. The term Great Britain is often used (incorrectly) as synonymous with the UK. However, the UK and Great Britain are not equivalent since the UK is a state formed from the union of Great Britain and Northern Ireland.


                	Britain is widely used as a political synonym for the United Kingdom.


                	British Islands consists of the United Kingdom, the Channel Islands and the Isle of Man. These are the states within the British Isles that have the British monarch as head of state.


                	GB is the ISO 3166 code for the United Kingdom.

              

            

          


          
            	Linguistic terms

              
                	The United Kingdom and the (Republic of) Ireland are sometimes referred to as nations and countries in formal documents while England, Wales, Scotland and (to a lesser extent) Northern Ireland are also referred to as nations and countries. In everyday language the terms nation and country are used almost interchangeably.


                	British is the correct adjective pertaining to the United Kingdom; for example, a citizen of the UK is both officially and colloquially described as a British citizen.


                	Wales is also known as the Principality; Northern Ireland can also be referred to, by those of a unionist persuasion, as the Province, in relation to its locality within the Province of Ulster.

              

            


            	Sport

              
                	The constituent countries of the United Kingdom often compete separately in international competition as nations (and are often described as "the home nations"). For example in association football, Scotland, Wales, Northern Ireland and England play as nations and are officially referred to as nations. An additional complication is that in some sports, such as rugby union, players from Northern Ireland and the Republic of Ireland play as one team, Ireland, in international competitions.


                	Rugby players from both the Republic of Ireland and the United Kingdom play for British and Irish Lions representing the four "Home Unions" of England, Ireland, Scotland and Wales.


                	Great Britain is often used to mean United Kingdom. Usually this is simply sloppy language, but it is sometimes used as an official shortening of United Kingdom of Great Britain and Northern Ireland. For example, at the Olympic Games, the team officially called "Great Britain" represents the political entity the United Kingdom, which includes Northern Ireland. The "Ireland" Olympic team represents the whole island of Ireland, a geographical entity. Athletes from Northern Ireland have the choice of participating in either the "Great Britain" team or the "Ireland" team .


                	In the majority of individual sports (e.g. tennis and athletics), at international level competitors are identified as GB if they are from Great Britain or Northern Ireland. A small number of sports (e.g. golf) identify participants as representing their constituent country. The Commonwealth Games is the only competition where all parts of the British Islands compete as separate nations. It should be noted that the Republic of Ireland does not participate in the Commonwealth Games as it is not part of the Commonwealth of Nations.

              

            

          


          


          At a glance


          Below is a visual reference guide to some of the main concepts and territories described in this article:


          


          Terminology in detail


          
            	Britain is a political and geographic term which can mean either the island of Great Britain (so called to differentiate it from Brittany 'Little Britain') or the United Kingdom of Great Britain and Northern Ireland.


            	Great Britain is the largest island in Europe and the political union of three nations, these being:

          


          
            	
              
                	
                  
                    	England and Wales Is a political and administrative term referring to the two home countries of England and Wales, which share the same legal system. Between 1746 and 1967 the term "England" did legally include Wales.

                  


                  
                    	
                      
                        	England (see also the historical Kingdom of England).


                        	Wales (see also the historical Principality of Wales).

                      

                    

                  


                  
                    	Scotland (see also the historical Kingdom of Scotland)

                  

                

              

            

          


          
            	
              
                	The historical Kingdom of Great Britain is Britain for the period 1707-1801.


                	Britannia is the Roman province of Britain, or a poetic reference to later Britain, or a personification of Britain.

              

            

          


          
            	The United Kingdom of Great Britain and Northern Ireland, usually shortened to the United Kingdom (abbreviation UK), is Great Britain plus Northern Ireland since 1927. (The Partition of Ireland took place in 1922, but the consequent change in the official title of the UK was only made by Act of Parliament five years later.). The United Kingdom of Great Britain and Northern Ireland is often shortened to Britain, even on official websites

          


          
            	
              
                	The historical United Kingdom of Great Britain and Ireland is Great Britain plus Ireland, for the period 1801 to 1922, although the name change after the secession/independence of most of Ireland only took place in 1927.

              

            


            	N.B.: While "United Kingdom" is normally abbreviated UK, the official ISO 3166 two-letter country code is GB and the three letter code is GBR (Ukraine has the two letter code UA and the three letter code UKR). Due to a pre-existing convention originating in the JANET academic computer network, the UK's Internet top-level domain is .uk, a break from the normal practice of following ISO 3166 (a .gb domain has also been used to a limited extent in the past but is now defunct). GB is used on car number plates to indicate the United Kingdom.


            	See also United Kingdom (disambiguation) for other united kingdoms and UK (disambiguation) for other meanings of the abbreviation.

          


          
            	Ireland (in Irish, ire) refers, geographically, to the island of Ireland, or to any of the following:

          


          
            	
              Historically:

              
                	The Kingdom of Ireland was Ireland for the period 1541-1801.


                	The Irish Republic was a unilaterally declared 32-county republic encompassing the entire island, during the period 1919-22. During this period, Ireland legally remained part of the UK and its independence was not recognised internationally except by Russia.


                	Southern Ireland was a proposed Home Rule 26-county state under the Government of Ireland Act 1920. It never came into practical existence, being superseded by:


                	The Irish Free State is Ireland excepting Northern Ireland during the period 1922-37.

              


              
                	The terms Irish Republic, Southern Ireland, the Irish Free State and ire (in English-language texts) are used synonymously with the Republic of Ireland, although their use can cause offense if used inappropriately, especially Southern Ireland and the Irish Free State.

              

            


            	
              Present:

              
                	Ireland (in Irish, ire) is the political entity consisting of the island of Ireland excepting Northern Ireland, 1937-present. This is the name of the state according to the Irish Constitution.


                	The Republic of Ireland a legal "description" of Ireland excepting Northern Ireland, 1949-present. This form is used where tact or disambiguity demands. It is also the name used by the international Association Football team.


                	Northern Ireland 1922-present. That part of the island of Ireland north of the line of partition of 1922, and which is still part of the United Kingdom. It is sometimes referred to as "the North of Ireland", "the six counties" or (in extremist usage) the "occupied six counties," especially by Irish Nationalists.


                	Ulster The name of one of Ireland's four traditional provinces. Officially the area contains the nine northernmost counties, six of which make up Northern Ireland, and three of which are part of the Republic of Ireland. It is often used by Unionists to refer to the smaller Northern Ireland. Though Ulster has not been a political entity since the ancient Gaelic provincial Kingdoms, it remains associated with a geographical area and is used in sporting and cultural contexts. See Ulster (disambiguation).

              

            


            	
              In sport

              
                	In Gaelic games, no distinction is recognised between the counties of the Republic and those of Northern Ireland. County teams play in their provincial championships (where the six counties of Ulster within Northern Ireland and three within the Republic all play in the Ulster championship) and the winners of these play in the All-Ireland championship (which has been recently complicated by the introduction of a back-door system). Even within Northern Ireland, a tricolour, the flag of the Republic of Ireland, is flown at all games. At bigger games, where an anthem is played, it is always the national anthem of the Republic. In the case of the International Rules series against Australia, an Irish national team is chosen from all thirty-two counties.


                	In Association Football, the teams correspond to political entities: Northern Ireland and the Republic of Ireland. In accordance with UEFA and FIFA's rules, each of these countries has its own football league: the Irish League and the League of Ireland respectively.


                	In rugby union, rugby league, field hockey , cricket, boxing, golf, athletics and others the Ireland team is drawn from the whole island (ie. both the Republic and Northern Ireland). Many sports organisations are subdivided along provincial lines e.g. Gaelic Athletic Association, golf.

              

            

          


          
            	The British Isles is a term used to mean the island of Great Britain plus the island of Ireland and many smaller surrounding islands, including the Isle of Man and, in some contexts, the Channel Islands (Guernsey and Jersey). See British Isles naming dispute for details of the conflict over use of this term.


            	Great Britain and Ireland, or variants like "Britain and Ireland" or "The UK and Ireland" are sometimes used as alternatives to the term British Isles.


            	Anglo-Celtic Isles is an alternative term (in limited use) for the geographic region comprising Britain & Ireland, more commonly referred to as the 'British Isles'. 'Anglo-Celtic Islands' is a derivative of this. It is intended as a geographic term free of any political implication and uses the macro-cultural grouping term Anglo-Celtic, referring to the peoples from which the majority of the island group's population are descended  the Anglo-Saxons and the Celts (it can also be inclusive of the Anglo-Normans).


            	Islands of the North Atlantic is another suggested replacement term for 'British Isles', without the same political connotations. However, its convolution and impracticality due to implying inclusion of fellow North Atlantic islands such as Iceland have made it unworkable and it has not come into common use. The term was used as part of the Strand 3 level of negotiations for the Belfast agreement. (Its acronym, IONA, is also the name of the small but historically important island of Iona off the coast of Scotland.)


            	British Islands (a legal term not in common usage) is the UK, the Isle of Man, and the Channel Islands.


            	Brittany, itself a corruption of 'Britain', and sometimes formerly known as 'Little Britain' is a historical Duchy in the West of France, now a French region; for this modern administrative sense, see Bretagne.

          


          


          Geographical distinctions


          


          The British Isles


          
            
              	[image: ]

              	
                The British Isles is an archipelago in the Atlantic Ocean off the coast of Continental Europe. It includes Ireland and Great Britain, and the Isle of Man, but usually excludes the Channel Islands. Also included are the thousands of small islands off the coast of both the larger islands such as Shetland and Orkney. The term is not universally accepted (see British Isles naming dispute)

              
            

          


          


          Great Britain


          
            
              	[image: ]

              	Great Britain refers to the largest of the British Isles. The word "Great" simply means "larger" (no connection with "greatness" in other senses is intended) in contrast to Brittany, a historical term for a peninsula in modern France that largely corresponds with the present day French province of Bretagne. That region was settled by many British immigrants during the period of Anglo-Saxon migration into Britain, and named "Little Britain" by them. The French term "Bretagne" now refers to the French "Little Britain", not to the British "Great Britain", which in French is called Grande-Bretagne.
            

          


          


          Scotland


          
            
              	[image: ]

              	The name Scotland specifically refers to a part of the island of Great Britain, the second largest constituent country of the UK occupying the Northern part of the island. Scotland borders England to the south of the country and is bounded by the North Atlantic Ocean to the west and the North Sea to the East. Also included in the geographical territory are the hundreds of small islands off the coast of Scotland such as Eilean Siar, Shetland, Skye and Orkney.
            

          


          


          England


          
            
              	[image: ]

              	The name England specifically refers to a part of the island of Great Britain, the largest constituent country of the UK occupying the south-eastern part of the island. The other constituent countries of Scotland and Wales are not in England, but border on it.
            

          


          


          Ireland


          
            
              	[image: ]

              	The second largest island in the archipelago is Ireland. Most of the island is in the Republic of Ireland. The north east of the island is in the United Kingdom. That Ireland is a part of the geographical "British Isles" does not mean that all of the island is politically "British", although the term British Isles has been described as "politically loaded".
            

          


          


          Isle of Man


          
            
              	[image: ]

              	The Isle of Man lies between Great Britain and Ireland. It is governed as a British Crown dependency, having its own parliament, but with the United Kingdom responsible for its defense and external relations.
            

          


          


          Channel Islands


          
            
              	[image: ]

              	Although the Channel Islands are associated with the United Kingdom politically as Crown dependencies, they are an outcrop of the nearby French mainland, and historically they are the last remaining parts of the former Duchy of Normandy.
            

          


          


          Rockall


          
            
              	[image: ]

              	
                The island of Rockall is a small, uninhabited islet lying some 301.4 km (187.3 miles) west of St Kilda (Outer Hebrides) and 424 km (229.1 miles) north-west of Ireland. It lies in the exclusive economic zone of the United Kingdom (as determined from the Isle of Harris), whilst its surrounding continental shelf (but not the island itself, which they ignore) is claimed by Ireland, Iceland and Denmark (through the Faroe Islands). The United Nations Convention on the Law of the Sea, states Rocks which cannot sustain human habitation or economic life of their own shall have no exclusive economic zone or continental shelf and consequently the EEZ of the United Kingdom does not extend further because of it. Continental shelf rights are negotiated independently of EEZ rights.

              
            

          


          


          Political distinctions


          


          The United Kingdom


          [image: ]


          
            [image: A UK passport]

            
              A UK passport
            

          


          The United Kingdom of Great Britain and Northern Ireland is the official full title of the state. This name appears on official documentation such as British passports. For convenience, the name is usually shortened to United Kingdom, UK or Britain. Great Britain is also widely used as a synonym for the UK.


          The United Kingdom is a sovereign state. Its four constituent countries are sometimes considered to be of different status. This view may be supported by the existence of devolved governments with different levels of power in Scotland and Wales (see Asymmetrical federalism). Due to historical precedent, England, Northern Ireland, Scotland, and Wales are countries and nations in their own right (although none of these is sovereign today). Wales is also a principality of the United Kingdom ( Prince of Wales is a title usually given to the heir apparent to the British throne). Northern Ireland is sometimes described by United Kingdom citizens as a province of the United Kingdom, which derives from the Irish province of Ulster, which Northern Ireland is part of. This epithet is also applied because it originally was part of the UK as part of Ireland rather than as a constituent country or nation in its own right. Northern Ireland also had, until 1972, a far greater degree of self-government than the other constituent parts of the UK.


          Great Britain is both a geographical and a political entity. Geographically, it is one island, but politically it also contains the islands that belong to its constituent nations - England, Wales and Scotland (most notably England's Isle of Wight, Wales' Anglesey and Scotland's Inner Hebrides, Outer Hebrides, Orkney Islands and Shetland Islands).


          The abbreviation GB is sometimes officially used for the United Kingdom, for example in the Olympics, or as the vehicle registration plate country identification code for UK-registered cars (see also British car number plates). The GB code is not always accepted, and unofficial alternatives are sometimes used for protest (such as SCO in Scotland, NI in Northern Ireland, or ENG for England).


          The internet code " .gb", although allocated to the UK, is unused and UK web domains use " .uk".


          The four constituent parts of the UK are also known to some as Home Nations or the "Four Nations". The BBC refers to its UK-wide broadcasting operation as Nations and Regions ("regions" referring to the Regions of England). Thus the UK naming conventions tend towards describing four distinct nations which exist within a single sovereign state.


          In sport, the UK Nations mostly have their own separate national teams - England, Wales, Scotland, Northern Ireland, for example in football. Sporting contests between the Four Nations are known as "Home internationals" (an example is the British Home Championship in football).


          The governing body for football in Northern Ireland is called the Irish Football Association, having been in existence since some forty years before partition. Its counterpart in the Republic (plus Derry City FC) is the Football Association of Ireland. The Northern Ireland national team retained the name "Ireland" for some fifty years after partition. Since around 1970 the two teams have been consistently referred to as "Northern Ireland" and "Republic of Ireland" respectively.


          However, in Rugby Union, the four Home Nations are England, Ireland (the whole island, i.e. the Republic of Ireland plus Northern Ireland), Scotland and Wales.


          UK teams in the Olympics have competed under several different names - most recently in Athens the athletes were presented at the Opening Ceremony under a banner which said simply Great Britain, rather than the full Great Britain and Northern Ireland. Olympic athletes from Northern Ireland may choose whether to represent the UK or the Republic of Ireland.


          Since the Good Friday Agreement, and the subsequent implementation legislation, sporting organisation (and several other organisations, e.g. tourism, Irish Gaelic and Ulster Scots language boards) on the island of Ireland has increasingly been cross-border.


          Citizens of the UK are called British or Britons. The term Brits may also be used, sometimes pejoratively, for example by supporters of Scottish independence when referring to supporters of the Union. Some older slang names for Britons are Tommy (for British soldiers), Anglo and Limey. Anglo properly refers only to England, but it is sometimes used as a broader reference as an element in compound adjectives: for example, "Anglo-French relations" may be used in newspaper articles when referring to relations between the political entities France and the United Kingdom. Anglo-Saxon may be used when referring to the whole English-speaking world, the Anglosphere, although ethnically very few of the world's one thousand million English-speakers are of Anglo-Saxon origin.


          


          Ireland


          [image: ]
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              A Republic of Ireland passport
            

          


          Since the adoption of the Constitution of Ireland in 1937, Ireland has been the constitutional name of the state which covers approximately five-sixths of the island of Ireland. (Northern Ireland covers the remaining sixth of the island, in its north-east. Northern Ireland remains a constituent part of the United Kingdom.)


          Since the Republic of Ireland Act 1948, the term "Republic of Ireland" is the term used as the additional description of the state. This term is useful in avoiding ambiguity between the name of the island and the name of the state. However, the term "Ireland" is always used in formal diplomatic contexts such as the European Union or the United Nations. The passport of the Republic of Ireland bears the name ire - Ireland.


          Before the introduction of the 1937 constitution and the new name, the Irish Free State occupied the same territory as the modern state of Ireland. The Irish Free State became an autonomous dominion of the British Empire in 1922 when it seceded from the United Kingdom through the Anglo-Irish Treaty. The King ceased to be its Head of State in 1936 and the state ceased to be a Dominion and left the Commonwealth in 1948.


          Traditionally, the island of Ireland is divided into four provinces - Leinster, Connacht, Munster and Ulster, with each of the provinces further divided into counties. The Republic of Ireland takes up 83% of the island, and twenty-six of the thirty-two traditional counties of Ireland. Northern Ireland takes up the remaining area and six of the traditional nine counties of Ulster, although these counties no longer exist as official administrative units.


          On the island of Ireland, as everywhere, the naming of places often raises political issues. The usage of "Ireland" as the official name of the state causes offence to some Unionists in Northern Ireland, as it implies that the state still has a territorial claim to the whole island - the terminology of "Republic of Ireland" or "ire" is much preferred by Northern Irish unionists when referring to that political state. Similarly, some Nationalists in Northern Ireland also prefer to reserve to usage of "Ireland" to refer to the whole island.


          In Northern Ireland, Irishness is a highly contested identity, with fundamentally different perceptions between unionists who perceive themselves as being both British and Irish, and nationalists who consider both communities to be part of the Irish nation.


          The Republic of Ireland is often referred to by the Nationalist and Republican communities by the term "the Twenty-six Counties", with the connotation that the state constituted as such forms only a portion of the ideal political unit of the Irish Republic, which would consist of all of the thirty-two counties into which the island is divided. Additionally, the term "the Six Counties" (in reference to Northern Ireland's six counties) is also used. Other Nationalist terms in use include: "the occupied six counties", but more popularly, "the North of Ireland" and, "the North", these are terms also used by the Irish national broadcaster RT.


          The Irish Passport is available to Irish citizens and can also be applied for abroad through Irish Consular services and the local Irish Embassy. As per the Irish nationality law, any person born on the island of Ireland before 2005, or otherwise a first generation descendant of such a person, is allowed to apply for an Irish Passport. As such, residents of Northern Ireland may be Irish Citizens and hold an Irish Passport if they choose.


          


          Ulster


          The terminology and usage of the name Ulster in Irish and British culture varies. Many within the unionist community refer to Northern Ireland as Ulster although this is officially wrong, as the Irish province of Ulster is a nine county entity incorporating the three counties of Donegal, Cavan and Monaghan, which are in the Republic of Ireland, along with the six northern counties. The term Ulster (and "the Province") are sometimes preferred by Unionists, sometimes because it can suggest an origin of the polity of Northern Ireland that pre-dates 1922, referring back to the Act of Union 1800, the Glorious Revolution of 1689, the Plantation of Ulster in 1610, the ancient migrations between Ulster and Scotland, and even to biblical tradition. This use for the term Ulster by Unionists to mean Northern Ireland, is offensive to members of the Nationalist community, as Ulster includes, but is not exclusive, to Northern Ireland. For these reasons, it is understandable that certain local place names are still in dispute: for example see Derry/Londonderry name dispute.


          


          British Islands


          [image: ]


          Under the Interpretation Act 1978 of the United Kingdom, the legal term British Islands (as opposed to the geographical term British Isles) refers to the United Kingdom of Great Britain and Northern Ireland, together with the Crown dependencies: the Bailiwicks of Jersey and of Guernsey (which in turn includes the smaller islands of Alderney, Herm and Sark) in the Channel Islands; and the Isle of Man. On the front of passports issued to residents of the Crown dependencies, the words "United Kingdom of Great Britain and Northern Ireland" are replaced with "British Islands" followed by the name of the issuing state or island .


          


          Historical aspects


          


          Origins of terms


          The earliest known names for the islands come from ancient Greek writings. Though the original texts have been lost, excerpts were quoted or paraphrased by later authors. Parts of the Massaliote Periplus, a merchants' handbook describing searoutes of the 6th century BC, were used in translation in the writings of Avienus around AD 400. Ireland was referred to as Ierne (Insula sacra, the sacred island, as the Greeks interpreted it) "inhabited by the race of Hiberni" (gens hiernorum), and Britain as insula Albionum, "island of the Albions". Several sources from around 150 BC to AD 70 include fragments of the travel writings of the ancient Greek Pytheas around 320 BC, which also used the terms "Albion and 'Ierne." and have been described as referring to the British Isles, including Ireland, as the Pretanic Islands. Greek writers used the term  , which has been translated as the Brittanic Isles, and the peoples of these islands of Prettanike were called the , Priteni or Pretani. These names derived from a " Celtic language" term which is likely to have reached Pytheas from the Gauls who may have used it as their term for the inhabitants of the islands.


          The Romans called the inhabitants of Gaul (modern France) Galli or Celtae. The latter term came from the Greek name  for a central European people, and 17th century antiquarians who found language connections developed the idea of a race of Celts inhabiting the area, but this term was not used by the Greeks or Romans for the inhabitants of Britain or Ireland, nor is there any record of the inhabitants of the British Isles referring to themselves as such.


          Priteni is the source of the Welsh language term Prydain, Britain, and has the same source as the Goidelic term Cruithne. The latter referred to the early Brythonic speaking inhabitants of Ireland, the Scottish highlands and the north of Scotland, who are known as the Cruithne in Scottish Gaelic, and who the Romans called Picts or Caledonians.


          


          Romans
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              Roman Britain in 410
            

          


          Caesar's invasions of Britain brought descriptions of the peoples of what he called Britannia pars interior, "inland Britain", in 55 BC. Throughout Book 4 of his Geography, Strabo is consistent in spelling the island Britain (transliterated) as Prettanikee; he uses the terms Prettans or Brettans loosely to refer to the islands as a group - a common generalisation used by classical geographers. For example, in Geography 2.1.18,  ώ  ώ ό ύ ί ("the most southern of the Brettans are further north than this"). He was writing around AD 10, although the earliest surviving copy of his work dates from the 6th century. Pliny the Elder writing around AD 70 uses a Latin version of the same terminology in section 4.102 of his Naturalis Historia. He writes of Great Britain: Albion ipsi nomen fuit, cum Britanniae vocarentur omnes de quibus mox paulo dicemus. ("Albion was its own name, when all [the islands] were called the Britannias; I will speak of them in a moment"). In the following section, 4.103, Pliny enumerates the islands he considers to make up the Britannias, listing Great Britain, Ireland, and many smaller islands. In his Geography written in the mid 2nd century and probably describing the position around AD 100, Ptolemy includes both Britain and Ireland  he calls it Hibernia  in the island group he calls Britannia. He entitles Book II, Chapter 1 of as Hibernia, Island of Britannia, and Chapter 2 as Albion, Island of Britannia.


          The name Albion for Great Britain fell from favour, and the island was described in Greek as ί or ί, in Latin Britannia, an inhabitant as ό, Britannus, with the adjective ό, Britannicus, equating to "British". With the Roman conquest of Britain the name Britannia was used for the province of Roman Britain. The Emperor Claudius was honoured with the agnomen Britannicus as if he were the conqueror, and coins were struck from AD 46 inscribed DE BRITAN, DE BRITANN, DE BRITANNI, or DE BRITANNIS. With the visit of Hadrian in AD 121 coins introduced a female figure with the label BRITANNIA as a personification or goddess of the place. These and later Roman coins introduced the seated figure of Britannia which would be reintroduced in the 17th century.


          In the later years of Roman rule Britons who left Latin inscriptions, both at home and elsewhere in the Empire, often described themselves as Brittanus or Britto, and where describing their citizenship gave it as cives of a British tribe or of a patria (homeland) of Britannia, not Roma. From the 4th century, many Britons migrated from Roman Britain across the English Channel and founded Brittany.


          Renaissance mapmakers
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              The 1654 Blaeu Atlas of Scotland, Insulae Albion Et Hibernia
            

          


          Abraham Ortelius makes clear his understanding that England, Scotland and Ireland were politically separate in 1570 by the full title of his map: "Angliae, Scotiae et Hiberniae, sive Britannicar. insularum descriptio" which translates as "A representation of England, Scotland and Ireland, or Britannica's islands." Additionally many maps from this period show Wales and Cornwall as separate nations, most notably those of Mercator.


          Maps of the Medival, Renaissance and later periods often referred to Albion. This archaic term was originally used by Ptolemy and Pliny to mean the island of Great Britain. In later centuries its meaning changed to refer only to the area we now call Scotland ( Albany, or Alba in Gaelic). Albion has survived as a poetic name for Britain but it is not in everyday use.


          [bookmark: 18th_and_19th_Centuries]


          18th and 19th Centuries
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              A 1726 map showing "The north part of Great Britain called Scotland"
            

          


          Following the Acts of Union 1707, a fashion arose, particularly in Scotland, for referring to Scotland and England as North Britain and South Britain respectively. These terms gained in popularity during the nineteenth century. The most lasting example of this usage was in the name of the North British Railway, which became part of the London and North Eastern Railway in 1923, and in the name of the North British Hotel, built by the railway in Edinburgh in 1902, which retained the name until it reopened in 1991 as the Balmoral Hotel.


          


          Evolution of kingdoms and states
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          The diagram on the right gives an indication of the further evolution of kingdoms and states. In 1603 the Scottish King James VI inherited the English throne as "James I of England". He styled himself as James I of Great Britain, although both states retained their sovereignty and independent parliaments, the Parliament of Scotland and the Parliament of England. (The term "Great Britain" itself reportedly dates from as early as 1474, and was in common usage from the mid-16th century onwards.)


          The 1707 Act of Union united England and Scotland in the United Kingdom of Great Britain under the Parliament of Great Britain, then in 1800 Ireland was brought under British government control by the Act of Union creating the United Kingdom of Great Britain and Ireland. Irish unrest culminated in the Irish War of Independence and the 1922 separation of the Irish Free State which later became the Republic of Ireland. The majority Protestant northeast continued to be part of what was now the United Kingdom of Great Britain and Northern Ireland.


          British overseas territories such as Bermuda, Gibraltar, Hong Kong, the Falkland Islands, and the British Antarctic Territory have (or have had) various relationships with the UK. The Commonwealth of Nations (formerly the British Commonwealth) is a loose confederation of nations roughly corresponding to the former British Empire, mostly for economic co-operation, formalised in 1931. (This has no connection with the Commonwealth of England and The Protectorate which were short-lived republics replacing the previous kingdoms during the Interregnum (16491660).)


          


          Adjectives


          The adjectives used to describe the contents and attributes of the various constituent parts of the British Isles also cause confusion.


          In the absence of a single adjective to refer to the United Kingdom, British is generally used to refer to the United Kingdom as a whole. However, in a specifically physical geographical sense, British is used to refer to the island of Great Britain. Members of the Unionist communities in Northern Ireland might describe themselves as British even though they are not on the island of Great Britain, as this reflects a political and cultural identity.


          The cumbersome adjective Great British is very rarely used to refer to Great Britain, other than to contrive a pun on the word great, as in "Great British Food".


          Irish, in a political sense, is used to refer to the Republic of Ireland. Northern Ireland, as a constituent part of the United Kingdom, would be included within the umbrella of the political term British, though many Unionists in Northern Ireland also consider themselves Irish. In order to be more specific, Northern Irish is therefore in common usage. Members of the Nationalist communities would not describe themselves as British and would only use the terms Irish, or specifically Northern Irish where needed.


          The term Ulster can also be used as an adjective (e.g. " Royal Ulster Constabulary"), but this is more likely to be used by Unionists and has political connotations in the same fashion as its use as a proper noun (because only six of the traditional nine counties of Ulster, namely Antrim, Armagh, Down, Fermanagh, Londonderry and Tyrone, are included in Northern Ireland with the remaining three counties Cavan, Donegal and Monaghan forming part of the Republic). The term Ulsterman (or Ulsterwoman) is common and holds no such political connotation. Likewise, Nationalists might describe, say, a lake in Northern Ireland as Irish. However, some Nationalists might attribute what they see as less attractive aspects of Northern Ireland to Britain or even to England.


          Note that the geographical term Irish Sea thus far appears to have escaped political connotations, even though territorial control of the waters of the Irish Sea is divided between both the Republic of Ireland and the UK, and also includes a British Crown dependency, the Isle of Man  as yet there appears to be no controversy with the terms usage to mirror that of "British Isles". The North Channel is found off the east coast of Northern Ireland and it stretches the length of roughly two-thirds of Northern Ireland's eastern coastline.


          The "Northern" in "Northern Ireland" is not completely accurate. The most northerly point on the island, Malin Head, is in the Republic of Ireland  in County Donegal's Inishowen Peninsula.


          Scottish, English and Welsh are self-explanatory but the term English is sometimes incorrectly used to mean British as well, although seldom by those aware of the political connotations; many people living in all parts of the UK and Ireland find such use of English insulting.


          


          Problems with use of terms


          


          British Isles


          The dictionary definition of British Isles is that it is a geographical term that refers to the whole of Ireland and Great Britain as well as the surrounding islands. However, it is sometimes used as if identical to the UK; or to refer to Great Britain and the surrounding islands, excluding the island of Ireland entirely. The BBC and The Times have style guides that mandate the dictionary definition but occasional misuse can be found on their web sites.


          The term British Isles can also be considered irritating or offensive by some on the grounds that the modern association of the term British with the United Kingdom makes its application to Ireland inappropriate.


          The policy of the government of the Republic of Ireland is that no branch of government should use the term, and although it is on occasion used in a geographical sense in Irish parliamentary debates, this is often done in a way that excludes the Republic of Ireland. In October 2006, The Times quoted a spokesman for the Irish Embassy in London as saying that they would discourage its use.


          During a stop-over visit to the Republic of Ireland in 1989, the leader of the USSR, Mikhail Gorbachev, indicated that he assumed Ireland's head of state was Queen Elizabeth II, given that she was the British Queen and his officials said that Ireland was a part of the British Isles.


          In Northern Ireland, nationalists reject the term and use these islands or these isles as an alternative.


          There have been several suggestions for replacements for the term British Isles. Although there is no single accepted replacement, the terms Great Britain and Ireland, The British Isles and Ireland and Britain and Ireland are all used.


          


          Ireland


          The word Ireland has two meanings.


          
            	It is the official name of the state that occupies five sixths of the island.


            	It is a geographical term for the whole island

          


          


          Ulster


          The word Ulster has two usages.


          
            	It is the name of one of the four Provinces of Ireland, consisting of the nine northern counties of the island. Its jurisdiction is partitioned between the United Kingdom (six counties) and the Republic of Ireland (three counties).


            	It is an alternative name for Northern Ireland, used by many in the Unionist community. It consists of the six north-eastern counties of the island that remain part of the United Kingdom.

          


          


          England


          
            [image: A still from the 1943 propaganda film series Why We Fight, which may be interpreted[who?] as giving the name England to the whole of Great Britain]

            
              A still from the 1943 propaganda film series Why We Fight, which may be interpreted as giving the name England to the whole of Great Britain
            

          


          The word England is often used colloquially  and incorrectly  to refer to Great Britain or the United Kingdom as a whole. This usage is problematic and causes offence in many parts of Britain, especially in Scotland and Wales.


          Inadverent references to England as an island, to an "English passport", or to Scottish or Welsh placenames as being in England are common examples of incorrect use of the term England. In sporting events, it was common for fans of the England football team to wave the British Union Flag, until the English St George's Cross gained popularity at Euro 96.


          There are historical instances of patriotic references to "England" which are actually intended to include Scotland and Wales as well.


          The usage of "England" as a synonym for "Britain" is common throughout the world, although this confusion is declining in the UK. In Germany, the term "England" is often used to mean Great Britain or even the entire United Kingdom. In many other languages, such as Chinese, Japanese or Korean, the word for "English" is synonymous with "British" - see the article on Alternative words for British for more detail.


          


          Further information


          


          Isle of Man and Channel Islands


          The Isle of Man and the two bailiwicks of the Channel Islands are Crown dependencies; that is, non-sovereign nations, self-governing but whose sovereignty is held by the British Crown. They control their own internal affairs, but not their defence or foreign relations. They are not part of the United Kingdom nor part of the European Union.


          
            	The Isle of Man is part of the British Isles, situated in the Irish Sea between Great Britain and Ireland.


            	The Channel Islands consist politically of two self-governing bailiwicks: the Bailiwick of Guernsey and the Bailiwick of Jersey. They are the remnants of the Duchy of Normandy, which was once in personal union with the Kingdom of England. They are sometimes, despite their location next to mainland France, considered part of the British Isles. This usage is political rather than geographic.


            	The Isle of Man and the Channel Islands are British Islands in United Kingdom law.

          


          


          Celtic names


          The Celtic languages in the region  Cornish (no native speakers), Irish, Scottish Gaelic, Welsh and Manx each have names for the various countries and subdivisions of the British Isles.


          Some of the above are:


          
            
              	

              	Cornwall

              	England

              	Ireland

              	Northern Ireland

              	Republic of Ireland

              	Scotland

              	Wales
            


            
              	Cornish

              	Kernow

              	Pow an Sawson

              	Wordhen

              	Wordhen North

              	Republyk Wordhen

              	Alban

              	Kembra
            


            
              	Irish

              	An Chorn

              	Sasana

              	ire

              	Tuaisceart ireann

              	Poblacht na hireann

              	Albain

              	An Bhreatain Bheag
            


            
              	Manx

              	Yn Chorn

              	Sostyn

              	Nerin

              	Nerin Twoaie

              	Pobblaght Nerin

              	Nalbin

              	An Bhreatain Bheag
            


            
              	Scottish Gaelic

              	A' Chrn

              	Sasainn

              	irinn

              	irinn a Tuath

              	Poblachd na h-ireann

              	Alba

              	A' Chuimrigh
            


            
              	Welsh

              	Cernyw

              	Lloegr

              	Iwerddon

              	Gogledd Iwerddon

              	Gweriniaeth Iwerddon

              	Yr Alban

              	Cymru
            

          


          Note: In Irish there are actually several terms for Northern Ireland: An Tuaisceart, meaning "the North", is usually used, but a more recent term for official use is Tuaisceart ireann.


          The English word Welsh is from a common Germanic root meaning "foreigner" ( cognate with Wallonia and Wallachia, and also cognate with the word used in Mediaeval German to refer to the French and Italians). The English names Albion and Albany are related to Alba and used poetically for either England or Scotland, or the whole island of Great Britain. English Erin is a poetic name for Ireland derived from ire (or rather, from its dative form irinn).


          


          The terms for the British Isles in the Irish language


          In Irish, the term Oilein Bhriotanacha is attested as a version of the English term British Isles. In this sense, Briotanach refers to British people in the sense of the islands belonging to them. Another translation is Oilein Bhreataineacha, which is used in a 1937 geography book translated into Irish from English. In this instance, Breataineach refers to the people of the island of Great Britain, again in the sense of the islands belonging to them. Neither of these two terms is often used in Irish.


          Earlier dictionaries give Oilein Iarthair Eorpa as the translation, literally meaning West European Isles. Today the most common term ire agus an Bhreatain Mhr is used, meaning literally as Ireland and Great Britain, as provided by terminological dictionaries.


          


          Slang


          Blighty is a slang word for Britain derived from the Hindustani word bilāyatī ("foreign"). Depending on the user, it is meant either affectionately or archly. It was often used by British soldiers abroad in the First World War to refer to home.


          


          Europe


          The term "Europe" may be used in one of several different contexts by British and Irish people; either to refer to the whole of the European continent, to refer to only to Mainland Europe, sometimes called "continental Europe" or simply "the Continent" by some people in the archipelago  as in the apocryphal newspaper headline "Fog shrouds Channel, continent cut off."


          Europe and the adjective European may also be used in reference to the European Union, particularly in a derogative context such as "The new regulations handed out by Europe".


          
            Retrieved from " http://en.wikipedia.org/wiki/Terminology_of_the_British_Isles"
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              	Termites

              Fossil range: Late Triassic - Recent
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              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Animalia

                  


                  
                    	Phylum:

                    	Arthropoda

                  


                  
                    	Class:

                    	Insecta

                  


                  
                    	Subclass:

                    	Pterygota

                  


                  
                    	Infraclass:

                    	Neoptera

                  


                  
                    	Superorder:

                    	Dictyoptera

                  


                  
                    	Order:

                    	Isoptera

                    Brull, 1832
                  

                

              
            


            
              	Families
            


            
              	
                Hodotermitidae

                Kalotermitidae

                Mastotermitidae

                Rhinotermitidae

                Serritermitidae

                Termitidae

                Termopsidae


              
            

          


          Termites, sometimes incorrectly called "white ants", are a group of social insects usually classified at the taxonomic rank of order Isoptera. (This has been challenged by recent research, see taxonomy below.) Termites mostly feed on dead plant material, generally in the form of wood, leaf litter, soil, or animal dung, and about 10% of the estimated 4,000 species (about 2,600 taxonomically known) are economically significant as pests that can cause serious structural damage to buildings, crops or plantation forests. Termites are major detrivores, particularly in the subtropical and tropical regions, and their recycling of wood and other plant matter is of considerable ecological importance.


          As social insects, termites live in colonies that, at maturity, number from several hundred to several million individuals. They are a prime example of decentralised, self-organised systems using swarm intelligence and use this cooperation to exploit food sources and environments that could not be available to any single insect acting alone. A typical colony contains nymphs (semi-mature young), workers, soldiers, and reproductive individuals of both genders, sometimes containing several egg-laying queens.


          


          Social organization


          


          Reproductives


          A female that has flown, mated and is producing eggs, is called a "Queen". Similarly, a male that has flown, mated and remains in proximity to a queen, is termed a "King". These anthropocentric terms have caused great misunderstanding of colony dynamics. Research using genetic techniques to determine relatedness of colony members is showing that the idea that colonies are only ever headed by a monogamous royal pair is wrong. Multiple pairs of reproductives within a colony are not uncommon. In the families Rhinotermitidae and Termitidae, and possibly others, sperm competition does not seem to occur (male genitalia are very simple and the sperm are anucleate), suggesting that only one male (king) generally mates within the colony.


          At maturity, a primary queen has a great capacity to lay eggs. In physogastric species, the queen adds an extra set of ovaries with each moult, resulting in a greatly distended abdomen and increased fecundity, often reported to reach a production of more than two thousand eggs a day. The distended abdomen increases the queen's body length to several times more than before mating and reduces her ability to move freely, however attendant workers provide assistance. The queen is widely believed to be a primary source of pheromones useful in colony integration and these are thought to be spread through shared feeding ( trophallaxis).


          The king grows only slightly larger after initial mating and continues to mate with the queen for life. This is very different from ant colonies, in which a queen mates once with the male(s) and stores the gametes for life, and the male ants die shortly after mating.


          The winged (or 'alate') caste, also referred to as the reproductive caste, are generally the only termites with well-developed eyes (although workers of some harvesting species do have well-developed compound eyes and in other species soldiers with eyes occasionally appear). Termites on the path to becoming alates (going through incomplete metamorphosis) form a sub-caste in certain species of termites, functioning as functional workers ('pseudergates') and also as potential supplementary reproductives. Supplementaries have the ability to replace a dead primary reproductive and in at least some species several are recruited once a primary queen is lost.


          In areas with a distinct dry season, the alates leave the nest in large swarms after the first good soaking rain of the rainy season. In other regions, flights may occur throughout the year or more commonly in the Spring and Autumn ('Fall'). Termites are relatively poor flyers and are readily blown downwind in windspeeds of less than 2 kph, shedding their wings soon after landing at an acceptable site, where they mate and attempt to form a nest in damp timber or earth.


          


          Workers
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              Worker termite
            

          


          Worker termites undertake the labours of foraging, food storage, brood, nest maintenance and some of the defence effort in certain species. Workers are the main caste in the colony for the digestion of cellulose in food and are the most likely to be found in infested wood. This is achieved in one of two ways. In all termite families except the Termitidae, there are flagellates ( Protista) in the gut that assist in cellulose digestion. However, in the Termitidae, which account for approximately 60% of all termite species, the flagellates have been lost and this digestive role is taken up, in part, by a consortium of prokaryotic organisms. This simple story, which has been in Entomology textbooks for decades, is complicated by the finding that all studied termites can produce their own cellulase enzymes, and therefore can digest wood in the absence of their symbiotic microbes. Our knowledge of the relationships between the microbial and termite parts of their digestion is still rudimentary. What is true in all termite species, however, is that the workers feed the other members of the colony with substances derived from the digestion of plant material, either from the mouth or anus. This process of feeding of one colony member by another is known as trophallaxis, and is one of the keys to the success of the group as it frees the parents from feeding all but the first generation of offspring, allowing for the group to grow much larger and ensuring that the necessary gut symbionts are transferred from one generation to another.


          Termite workers are generally blind due to undeveloped eyes. Despite this limitation they are able to create elaborate nests and tunnel systems using a combination of soil, chewed wood /cellulose, saliva and faeces. Some species have been known to create such durable walls that industrial machinery has been damaged in an attempt to break their tall mounds. Some African and Australian species have mounds more than 4 metres high. The nest is created and maintained by workers with many distinct features such as housing the brood, water collection through condensation, reproductive chambers, and tunnel networks that effectively provide air conditioning and control the CO2/O2 balance. A few species even practice agriculture, with elaborate fungal gardens which are fed on collected plant matter, providing a nutritious mycelium on which the colony then feeds (see Diet, below).


          


          Soldiers
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              Termites with some nasutes
            

          


          The soldier caste has anatomical and behavioural specializations, providing strength and armour which are primarily useful against ant attack. The proportion of soldiers within a colony varies both within and among species. Many soldiers have jaws so enlarged that they cannot feed themselves, but instead, like juveniles, are fed by workers. The pan-tropical sub family Nasutitermitinae (which should probably have the South American species separated) have soldiers with the ability to exude noxious liquids through either a horn-like nozzle (nasus) or simple hole in the head ( fontanelle). Fontanelles which exude defensive secretions are also a feature of the family Rhinotermitidae. Many species are readily identified using the characteristics of the soldiers' heads, mandibles, or nasus. Among the drywood termites, a soldier's globular ("phragmotic") head can be used to block their narrow tunnels. Termite soldiers are usually blind, but in some families, soldiers developing from the reproductive line may have at least partly functional eyes.
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              A nasute
            

          


          It's generally accepted that the specialization of the soldier caste is principally a defence against predation by ants. The wide range of jaw types and phragmotic heads provides methods which effectively block narrow termite tunnels against ant entry. A tunnel-blocking soldier can rebuff attacks from many ants. Usually more soldiers stand by behind the initial soldier so once the first one falls another soldier will take the place. In cases where the intrusion is coming from a breach that is larger than the soldier's head, defence requires special formations where soldiers form a phalanx-like formation around the breach blindly biting at intruders or shooting toxic glue from the nasus. This formation involves self-sacrifice because once the workers have repaired the breach during fighting no return is provided, causing the death of all the defenders.


          Termites undergo incomplete metamorphosis, with their freshly hatched young taking the form of tiny termites that grow without significant morphological changes (other than wings and soldier specializations). Some species of termite have dimorphic soldiers (up to 3 times the size of smaller soldiers). Though their value is unknown, speculation is that they may function as an elite class that defends only the inner tunnels of the mound. Evidence for this is that, even when provoked, these large soldiers do not defend themselves but retreat deeper into the mound. On the other hand, dimorphic soldiers are common in some Australian species of Schedorhinotermes that neither build mounds nor appear to maintain complex nest structures. Some termite taxa are without soldiers; perhaps the best known of these are the Apicotermitinae.


          


          Diet


          Termites are generally grouped according to their feeding behaviour. Thus the commonly used general groupings are: Subterranean, Soil-feeding, Drywood, Dampwood, and Grass-eating. Of these, subterraneans and drywoods are primarily responsible for damage to human-made structures.


          All termites eat cellulose in its various forms as plant fibre. Cellulose is a rich energy source (think of the amount of energy released when wood is burned), but remains difficult to digest. Termites rely primarily upon symbiotic protozoa ( metamonads) such as Trichonympha, and other microbes in their gut to digest the cellulose for them, absorbing the end products for their own use. Gut protozoa such as Trichonympha, in turn rely on symbiotic bacteria embedded on their surfaces to produce some of the necessary digestive enzymes. This relationship is one of the finest examples of mutualism among animals. Most so called "higher termites", especially in the Family Termitidae can produce their own cellulase enzymes. However, they still retain a rich gut fauna with bacteria dominant. Due to closely related bacterial species, it is strongly presumed that the termites' gut flora are descended from the gut flora of the ancestral wood-eating cockroaches, like those of the genus Cryptocercus.


          Some species of termite practice fungiculture - they maintain a 'garden' of specialized fungi of genus Termitomyces, which are nourished by the excrement of the insects. When the fungi in turn are eaten, their spores pass undamaged through the intestines of the termites, to complete the cycle by germinating in the fresh faecal pellets. They are also well known for eating smaller insects in a last resort environment.


          


          Mounds


          Termites build nests to house their colonies. Nests are commonly located in larger timber or in the soil in locations such as growing trees, inside fallen trees, underground, and in above-ground mounds which they construct, commonly called "anthills" in Africa and Australia, despite the technical incorrectness of that name. Mounds occur when the nest grows beyond its initially concealing surface. In tropical savannas the mounds may be very large, with an extreme of 9 metres (30 ft) high in the case of large conical mounds constructed by some Macrotermes species in well-wooded areas in Africa, though 23 m would be typical for the largest mounds in most savannas. The shape ranges from somewhat amorphous domes or cones usually covered in grass and/or woody shrubs, to sculptured hard earth mounds, or a mixture of the two. Despite the irregular mound shapes, the different species in an area can usually be identified by simply looking at the mounds.


          The sculptured mounds sometimes have elaborate and distinctive forms, such as those of the compass termite (Amitermes meridionalis & A. laurensis) which build tall wedge-shaped mounds with the long axis oriented approximately north-south. This orientation has been experimentally shown to help in thermoregulation.


          The column of hot air rising in the above ground mounds helps drive air circulation currents inside the subterranean network. The structure of these mounds can be quite complex. The temperature control is essential for those species that cultivate fungal gardens and even for those that don't, much effort and energy is spent maintaining the brood within a narrow temperature range, often only plus or minus one degree C over a day.


          In some parts of the African savanna a high density of above-ground mounds dominates the landscape. For instance in some parts of the Busanga Plain area of Zambia, small mounds of about 1 m diameter with a density of about 100 per hectare can be seen on grassland between larger tree- and bush-covered mounds about 25 m in diameter with a density around 1 per hectare, and both show up well on high-resolution satellite images taken in the wet season..


          


          Human interaction


          
            [image: The result of an infestation is severe wood damage.]
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          Because of their wood-eating habits, termites sometimes do great damage to buildings and other wooden structures. Their habit of remaining concealed often results in their presence being undetected until the timbers are severely damaged and exhibit surface changes. Once termites have entered a building they do not limit themselves just to wood, also damaging paper, cloth, carpets, and other cellulosic materials. Often, other soft materials are damaged and may be used for construction. Particles taken from soft plastics, plaster, rubber and sealants such as silicon rubber and acrylics are often employed in construction.


          Termites usually avoid exposure to unfavourable environmental conditions. They tend to remain hidden in tunnels in earth and wood. Where they need to cross an impervious or unfavourable substrate, they cover their tracks with tubing made of faeces, plant matter, and soil. Sometimes these shelter tubes will extend for many metres, such as up the outside of a tree reaching from the soil to dead branches. Termite barrier systems used for protecting buildings aim to prevent concealed termite access, thus forcing the termites out into the open where they must form clearly visible shelter tubes to gain entry.


          Termites can be major agricultural pests, particularly in Africa and Asia where crop losses can be severe but counterbalancing this is the greatly improved water infiltration where termite tunnels in the soil allow rainwater to soak in deeply and help reduce runoff and consequent soil erosion.


          In many cultures, termites are used for food (particularly the alates) and termite nests are used widely in construction (the dirt is often dust-free) and as a soil amendment.


          Humans have moved many wood-eating species between continents, but have also caused drastic population decline in others through habitat loss and pesticide application.


          


          Avoiding termite troubles
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          Precautions:


          
            	Avoiding contact of susceptible timber with ground by using termite-resistant concrete, steel or masonry foundation with appropriate barriers. Even so, termites are able to bridge these with shelter tubes, and it has been known for termites to chew through piping made of soft plastics and even lead to exploit moisture. In general, new buildings should be constructed with embedded physical termite barriers so that there are no easy means for termites to gain concealed entry. While barriers of poisoned soil have been in general use since the 1970s, it is preferable that these be used only for existing buildings without effective physical barriers.


            	The intent of termite barriers (whether physical, poisoned soil, or some of the new poisoned plastics) is to prevent the termites from gaining unseen access to structures. In most instances, termites attempting to enter a barriered building will be forced into the less favourable approach of building shelter tubes up the outside walls and thus they be clearly visible both to the building occupants and a range of predators. Regular inspection by a competent (trained and experienced) inspector is the best defence.


            	Timber treatment.


            	Use of timber that is naturally resistant to termites such as Canarium australianum (Turpentine Tree), Callitris glaucophylla (White Cypress), or one of the Sequoias. Note that there is no tree species whose every individual tree yields only timbers that are immune to termite damage, so that even with well known termite-resistant timber types, there will occasionally be pieces that are attacked.

          


          When termites have already penetrated a building, the first action is usually to destroy the colony with insecticides before removing the termites' means of access and fixing the problems that encouraged them in the first place. Baits (feeder stations) with small quantities of disruptive insect hormones or other very slow acting toxins have become the preferred least-toxic management tool in most western countries. This has replaced the dusting of toxins direct into termite tunnels which had been widely done since the early 1930s (originating in Australia). The main dust toxicants have been the inorganic metallic poison arsenic trioxide, insect growth regulators (hormones) such as Triflumuron and, more recently, fipronil. Blowing dusts into termite workings is a highly skilled process. All these slow-acting poisons can be distributed by the workers for considerable periods (hours to weeks) before any symptoms occur and are capable of destroying the entire colony. More modern variations include chlorfluazuron, Diflubenzuron, hexaflumuron, and Novaflumuron as bait toxicants and fipronil and imidacloprid as soil poisons. Soil poisons are the least-preferred method of control as this requires much larger doses of toxin and results in uncontrollable release to the environment.


          


          Termites in the human diet


          The alates are nutritious, having a good store of fat and protein, and are palatable in most species with a nutty flavour when cooked. They are easily gathered at the beginning of the rainy season in Central and Southern Africa when they swarm, as they are attracted to lights and can be gathered up when they land on nets put up around a lamp. The wings are shed and can be removed by a technique similar to winnowing. They are best gently roasted on a hot plate or lightly fried until slightly crisp, oil is not usually needed since their bodies are naturally high in oil. Traditionally they make a welcome treat at the beginning of the rainy season when livestock is lean, new crops have not yet produced food and stored produce from the previous growing season is running low.


          


          Ecology


          Ecologically, termites are important in nutrient recycling, habitat creation, soil formation and quality and, particularly the winged reproductives, as food for countless predators. The role of termites in hollowing timbers and thus providing shelter and increased wood surface areas for other creatures is critical for the survival of a large number of timber-inhabiting species. Larger termite mounds play a role in providing a habitat for plants and animals, especially on plains in Africa which are seasonally inundated by a rainy season, providing a retreat above the water for smaller animals and birds, and a growing medium for woody shrubs with root systems that cannot withstand inundation for several weeks. In addition, scorpions, lizards, snakes, small mammals and birds live in abandoned or weathered mounds, and aardvarks dig substantial caves and burrows in them, which then become homes for larger animals such as hyenas and mongooses.


          As detrivores, termites clear away leaf and woody litter and so reduce the severity of the annual bushfires in African savannas, which are not as destructive as those in Australia and the USA.


          Globally termites are found roughly between 50 degrees North & South, with the greatest biomass in the tropics and the greatest diversity in tropical forests and Mediterranean shrublands. Termites are also considered to be a major source of atmospheric methane, one of the prime greenhouse gases. Termites have been common since at least the Cretaceous period. Termites also eat bone and other parts of carcasses, and their traces have been found on dinosaur bones from the middle Jurassic in China.


          


          Plant defences against termites


          Many plants have developed effective defences against termites and in most ecosystems there is an observable balance between the growth of plants and the feeding of termites. Typically defence is achieved by secreting into the woody cell walls, anti-feedant chemicals (such as oils, resins, and lignins) which reduce the ability of termites to efficiently digest the cellulose. Many of the strongly termite-resistant tree species have heartwood timber that is extremely dense (such as Eucalyptus camaldulensis) due to accretion of these resins. Over the years there has been considerable research into these natural defensive chemicals with scientists seeking to add them to timbers from susceptible trees. A commercial product, "Blockaid", has been developed in Australia which uses a range of plant extracts to create a paint-on non-toxic termite barrier for buildings. In 2005, a group of Australian scientists "discovered" (announced) a treatment based on an extract of a species of Eremophila that repels termites. Tests have shown that termites are strongly repelled by the toxic material to the extent that they will starve rather than cross treated samples and when kept in close proximity to the extract become disoriented and eventually die. These scientists hope to use this toxic compound commercially to prevent termite feeding.


          


          Taxonomy, evolution and systematics
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          Recent DNA evidence has supported the nearly 120 year-old hypothesis, originally based on morphology, that termites are most closely related to the wood-eating cockroaches (genus Cryptocercus), to which the singular and very primitive Mastotermes darwiniensis shows some tell-tale similarities. Most recently this has led some authors to propose that termites be reclassified as a single family, Termitidae, within the order Blattodea, which contains cockroaches . However, most researchers advocate the less drastic measure of retaining the termites as Isoptera but as a group subordinate to true roaches, preserving the internal classification of termites .
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              Termites and other insects in copal
            

          


          


          Evolutionary history


          The oldest unambiguous termite fossils date to the early Cretaceous although structures from the late Triassic have been interpreted as fossilized termite nests. Given the diversity of Cretaceous termites, it is likely that they had their origin at least sometime in the Jurassic.


          It has long been accepted that termites are closely related to cockroaches and mantids, and they are classified in the same superorder ( Dictyoptera), but new research has shed light on the details of termite evolution. There is now strong evidence suggesting that termites are really highly modified, social, wood-eating cockroaches. A study conducted by scientists has found that endosymbiotic bacteria from termites and a genus of cockroaches, Cryptocercus, share the strongest phylogenetical similarities out of all other cockroaches. Both termites and Cryptocercus also share similar morphological and social features -- most cockroaches do not show social characteristics, but Cryptocercus takes care of its young and exhibits other social behaviour. As mentioned above, the primitive Giant Northern Termite (Mastotermes darwiniensis) exhibits numerous cockroach-like characteristics that are not shared with other termites.


          


          Systematics


          As of 1996, about 2,800 termite species are recognized, classified in seven families . These are arranged here in a phylogenetic sequence, from the most basal to the most advanced:


          
            	Mastotermitidae (1 species, Mastotermes darwiniensis)

          


          
            	Hodotermitidae (3 genera, 19 species)

              
                	Hodotermitinae

              

            

          


          
            	Kalotermitidae (22 genera, 419 species)

          


          
            	Termopsidae (5 genera, 20 species)

              
                	Termopsinae


                	Porotermitinae


                	Stolotermitinae

              

            

          


          
            	Rhinotermitidae (14 genera, 343 species)

              
                	Coptotermitinae Holmgren


                	Heterotermitinae Froggatt


                	Prorhinoterminae Quennedey & Deligne, 1975


                	Psammotermitinae Holmgren


                	Rhinotermitinae Froggatt


                	Stylotermitinae Holmgren, K & N, 1917


                	Termitogetoninae Holmgren

              

            

          


          
            	Serritermitidae (1 species, Serritermes serrifer)

          


          
            	Termitidae (236 genera, 1958 species)

              
                	Macrotermitinae (14 genera, 349 species)


                	Nasutitermitinae (91 genera, 663 species)


                	Amitermitinae (17 genera, 295 species)


                	Apicotermitinae (43 genera, 202 species)


                	Cubitermitinae (28 genera, 161 species)


                	Termitinae (43 genera, 288 species)

              

            

          


          The most current classification of termites is summarized by Engel & Krishna (2004).
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              	Terns
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                  Crested Tern.
                

              
            


            
              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Animalia

                  


                  
                    	Phylum:

                    	Chordata

                  


                  
                    	Class:

                    	Aves

                  


                  
                    	Order:

                    	Charadriiformes

                  


                  
                    	Suborder:

                    	Lari

                  


                  
                    	Family:

                    	Sternidae

                    Bonaparte, 1838
                  

                

              
            


            
              	Genera
            


            
              	
                
                  	Anous



                  	Procelsterna



                  	Gygis



                  	Onychoprion



                  	Sternula



                  	Phaetusa



                  	Hydroprogne



                  	Gelochelidon



                  	Larosterna


                  	Chlidonias



                  	Thalasseus



                  	Sterna

                

              
            

          


          Terns are seabirds in the family Sternidae, previously considered a subfamily (Sterninae) of the gull family Laridae (van Tuinen et al., 2004). They form a lineage with the gulls and skimmers which in turn is related to skuas and auks. Terns have a worldwide distribution.


          Most terns were formerly treated as belonging into one large genus Sterna, with the other genera being small, but analysis of DNA sequences supports the splitting of Sterna into several smaller genera (see list, below) (del Hoyo et al., 1996; Bridge et al. 2005; Collinson 2006).


          Many terns breeding in temperate zones are long-distance migrants, and the Arctic Tern probably sees more daylight than any other creature, since it migrates from its northern breeding grounds to Antarctic waters. One Arctic Tern, ringed as a chick (not yet able to fly) on the Farne Islands off the Northumberland coast in eastern Great Britain in summer 1982, reached Melbourne, Australia in October 1982, a sea journey of over 22,000 km (14,000 statute miles) in just three months from fledgingan average of over 240 km per day, and one of the longest journeys ever recorded for a bird.


          They are in general medium to large birds, typically with grey or white plumage, often with black markings on the head. They have longish bills and webbed feet. They are lighter bodied and more streamlined than gulls, and look elegant in flight with long tails and long narrow wings. Terns in the genus Sterna have deeply forked tails, those in Chlidonias and Larosterna shallowly forked tails, while the noddies (genera Anous, Procelsterna, Gygis) have unusual 'notched wedge' shaped tails, the longest tail feathers being the middle-outer, not the central nor the outermost. Terns ranges in size from the Least Tern, at 42 g (1.5 oz) and 23 cm (9 inches), to the Caspian Tern, at 630 g (1.4 lbs) and 53 cm (21 inches).


          Most terns (Sterna and the noddies) hunt fish by diving, often hovering first, but the marsh terns (Chlidonias) pick insects of the surface of fresh water. Terns only glide infrequently; a few species, notably Sooty Tern, will soar high above the sea. Apart from bathing, they only rarely swim, despite having webbed feet.


          Terns are generally long-lived birds, with several species now known to live in excess of 25-30 years.


          


          Classification and species list


          A recent study (Thomas et al., 2004) of part of the cyt b gene sequence found a closer relationship between terns and the Thinocori, some species of aberrant waders. These results are in disagreement with other molecular and morphological studies (see Paton & Baker, 2006) and are best interpreted to prove an extraordinary amount of molecular convergent evolution between the terns and these waders, or as retention of an ancient genotype.


          According the mtDNA studies and review by Bridge et al (2005), the genera and species of terns are as follows:


          
            	Genera Anous, Procelsterna, Gygis - noddies. A tropical group, characterised by the notch-wedge shaped (not forked) tail; coastal and pelagic oceanic.

              
                	Brown Noddy Anous stolidus


                	Black Noddy Anous minutus


                	Lesser Noddy Anous tenuirostris


                	Blue Noddy Procelsterna cerulea


                	Grey Noddy Procelsterna albivitta


                	White Tern Gygis alba


                	Little White Tern Gygis microrhyncha

              

            

          


          
            	Genus Onychoprion - "brown-backed" terns

              
                	Grey-backed Tern Onychoprion lunata


                	Bridled Tern Onychoprion anaethetus


                	Sooty Tern Onychoprion fuscata


                	Aleutian Tern Onychoprion aleutica

              

            

          


          
            	Genus Sternula - little white terns

              
                	Fairy Tern Sternula nereis


                	Damara Tern Sternula balaenarum


                	Little Tern Sternula albifrons


                	Saunders's Tern Sternula saundersi (formerly considered a subspecies of Little Tern)


                	Least Tern Sternula antillarum (formerly considered a subspecies of Little Tern)


                	Yellow-billed Tern Sternula superciliaris


                	Peruvian Tern Sternula lorata

              

            

          


          
            	Genus Phaetusa - Large-billed Tern

              
                	Large-billed Tern Phaetusa simplex

              

            

          


          
            	Genus Hydroprogne - Caspian Tern

              
                	Caspian Tern Hydroprogne caspia

              

            

          


          
            	Genus Gelochelidon - Gull-billed Tern

              
                	Gull-billed Tern Gelochelidon nilotica

              

            

          


          
            	Genus Larosterna - Inca Tern

              
                	Inca Tern Larosterna inca

              

            

          


          
            	Genus Chlidonias - marsh terns

              
                	Black Tern Chlidonias niger


                	White-winged Tern or White-winged Black Tern Chlidonias leucopterus


                	Whiskered Tern Chlidonias hybridus


                	Black-fronted Tern Chlidonias albostriatus (ex-Sterna albostriata)

              

            

          


          
            	Genus Thalasseus - crested terns

              
                	Lesser Crested Tern Thalasseus bengalensis


                	Royal Tern Thalasseus maximus


                	Greater Crested Tern or Swift Tern, Thalasseus bergii


                	Chinese Crested Tern Thalasseus bernsteini


                	Elegant Tern Thalasseus elegans


                	Sandwich Tern Thalasseus sandvicensis

              

            

          


          
            	Genus Sterna - large white terns

              
                	Forster's Tern Sterna forsteri


                	Trudeau's Tern Sterna trudeaui


                	Common Tern Sterna hirundo


                	Roseate Tern Sterna dougallii


                	White-fronted Tern Sterna striata


                	Black-naped Tern Sterna sumatrana


                	South American Tern Sterna hirundinacea


                	Antarctic Tern Sterna vittata


                	Kerguelen Tern Sterna virgata


                	Arctic Tern Sterna paradisaea


                	River Tern Sterna aurantia


                	Black-bellied Tern Sterna acuticauda (possibly Chlidonias)


                	White-cheeked Tern Sterna repressa (possibly Chlidonias)
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              	Communist
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              	Narcoterrorism
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              	Environmental terrorism
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              	Nuclear terrorism
            


            
              	Propaganda of the deed
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              Victims of Terrorism
            

          


          Terrorism is "the systematic use of terror especially as a means of coercion." There is is no internationally agreed legal definition. In one modern definition of terrorism, it is violence against civilians to achieve political or ideological objectives by creating fear. Most common definitions of terrorism include only those acts which are intended to create fear (terror), are perpetrated for an ideological goal (as opposed to a lone attack), and deliberately target or disregard the safety of non-combatants. Some definitions also include acts of unlawful violence and war.


          Terrorism is also a form of unconventional warfare and psychological warfare. The word is politically and emotionally charged, and this greatly compounds the difficulty of providing a precise definition. One 1988 study by the US Army found that over 100 definitions of the word "terrorism" have been used.. A person who practices terrorism is a terrorist.


          Terrorism has been used by a broad array of political organizations in furthering their objectives; both right-wing and left-wing political parties, nationalistic, and religious groups, revolutionaries and ruling governments. The presence of non-state actors in widespread armed conflict has created controversy regarding the application of the laws of war.


          An International Round Table on Constructing Peace, Deconstructing Terror (2004) hosted by Strategic Foresight Group recommended that a distinction should be made between terrorism and acts of terror. While acts of terrorism are criminal acts as per the United Nations Security Council Resolution 1373 and domestic jurisprudence of almost all countries in the world, terrorism refers to a phenomenon including the actual acts, the perpetrators of acts of terrorism themselves and their motives. There is disagreement on definitions of terrorism. However, there is an intellectual consensus globally, that acts of terrorism should not be accepted under any circumstances. This is reflected in all important conventions including the United Nations counter terrorism strategy, the decisions of the Madrid Conference on terrorism, the Strategic Foresight Group and ALDE Round Tables at the European Parliament.


          


          Origin of term


          The word "terrorism" was first used in reference to the Reign of Terror during the French Revolution.



          
            "If the basis of a popular government in peacetime is virtue, its basis in a time of revolution is virtue and terror -- virtue, without which terror would be barbaric; and terror, without which virtue would be impotent." [Robespierre, speech in Fr. National Convention, 1794].

          


          A 1988 study by the United States Army found that more than one hundred definitions of the word exist and have been used. In many countries, acts of terrorism are legally distinguished from criminal acts done for other purposes, and "terrorism" is defined by statute; see definition of terrorism for particular definitions. Common principles among legal definitions of terrorism provide an emerging consensus as to meaning and also foster cooperation between law enforcement personnel in different countries. Among these definitions there are several that do not recognize the possibility of legitimate use of violence by civilians against an invader in an occupied country and would, thus label all resistance movements as terrorist groups. Others make a distinction between lawful and unlawful use of violence. Ultimately, the distinction is a political judgment.


          In November 2004, a United Nations Security Council report described terrorism as any act "intended to cause death or serious bodily harm to civilians or non-combatants with the purpose of intimidating a population or compelling a government or an international organization to do or abstain from doing any act." (Note that this report does not constitute international law.) U.S. Department of Defense (DoD) defined terrorism as: The calculated use of unlawful violence or threat of unlawful violence to inculcate fear; intended to coerce or to intimidate governments or societies in the pursuit of goals that are generally political, religious, or ideological.


          


          Key criteria


          Official definitions determine counter-terrorism policy and are often developed to serve it. Most government definitions outline the following key criteria: target, objective, motive, perpetrator, and legitimacy or legality of the act. Terrorism is also often recognizable by a following statement from the perpetrators.


          Violence  According to Walter Laqueur of the Centre for Strategic and International Studies, "the only general characteristic of terrorism generally agreed upon is that terrorism involves violence and the threat of violence." However, the criterion of violence alone does not produce a useful definition, as it includes many acts not usually considered terrorism: war, riot, organized crime, or even a simple assault. Property destruction that does not endanger life is not usually considered a violent crime, but some have described property destruction by the Earth Liberation Front and Animal Liberation Front as violence and terrorism; see eco-terrorism.


          Psychological impact and fear  The attack was carried out in such a way as to maximize the severity and length of the psychological impact. Each act of terrorism is a performance, devised to have an impact on many large audiences. Terrorists also attack national symbols to show their power and to shake the foundation of the country or society they are opposed to. This may negatively affect a government's legitimacy, while increasing the legitimacy of the given terrorist organization and/or ideology behind a terrorist act.


          Perpetrated for a Political Goal  Something all terrorist attacks have in common is their perpetration for a political purpose. Terrorism is a political tactic, not unlike letter writing or protesting, that is used by activists when they believe no other means will effect the kind of change they desire. The change is desired so badly that failure is seen as a worse outcome than the deaths of civilians. This is often where the interrelationship between terrorism and religion occurs. When a political struggle is integrated into the framework of a religious or "cosmic" struggle, such as over the control of an ancestral homeland or holy site such as Israel and Jerusalem, failing in the political goal (nationalism) becomes equated with spiritual failure, which, for the highly committed, is worse than their own death or the deaths of innocent civilians.


          Deliberate targeting of non-combatants  It is commonly held that the distinctive nature of terrorism lies in its intentional and specific selection of civilians as direct targets. Specifically, the criminal intent is shown when babies, children, mothers, and the elderly are murdered, or injured, and put in harm's way. Much of the time, the victims of terrorism are targeted not because they are threats, but because they are specific "symbols, tools, animals or corrupt beings" that tie into a specific view of the world that the terrorist possess. Their suffering accomplishes the terrorists' goals of instilling fear, getting a message out to an audience, or otherwise accomplishing their often radical religious and political ends.


          Disguise  Terrorists almost invariably pretend to be non-combatants, hide among non-combatants, fight from in the midst of non-combatants, and when they can, strive to mislead and provoke the government soldiers into attacking the wrong people, that the government may be blamed for it. When an enemy is identifiable as a combatant, the word terrorism is rarely used. Mass executions of hostages, as by the Nazi military forces in the Second World War, certainly constituted crimes against humanity but are not commonly called terrorism.


          Unlawfulness or illegitimacy  Some official (notably government) definitions of terrorism add a criterion of illegitimacy or unlawfulness to distinguish between actions authorized by a "legitimate" government (and thus "lawful") and those of other actors, including individuals and small groups. Using this criterion, actions that would otherwise qualify as terrorism would not be considered terrorism if they were government sanctioned. For example, firebombing a city, which is designed to affect civilian support for a cause, would not be considered terrorism if it were authorized by a "legitimate" government. This criterion is inherently problematic and is not universally accepted, because: it denies the existence of state terrorism; the same act may or may not be classed as terrorism depending on whether its sponsorship is traced to a "legitimate" government; "legitimacy" and "lawfulness" are subjective, depending on the perspective of one government or another; and it diverges from the historically accepted meaning and origin of the term. For these reasons this criterion is not universally accepted. Most dictionary definitions of the term do not include this criterion.


          


          Pejorative use


          The terms "terrorism" and "terrorist" (someone who engages in terrorism) carry a strong negative connotation. These terms are often used as political labels to condemn violence or threat of violence by certain actors as immoral, indiscriminate, or unjustified. Those labeled "terrorists" rarely identify themselves as such, and typically use other euphemistic terms or terms specific to their situation, such as: separatist, freedom fighter, liberator, revolutionary, vigilante, militant, paramilitary, guerrilla, rebel, jihadi or mujaheddin, or fedayeen, or any similar-meaning word in other languages.


          This is further complicated by the moral ambiguity that surrounds terrorism. On the question of whether particular terrorist acts, such as murder, can be justified as the lesser evil in a particular circumstance, philosophers have expressed different views: While, according to David Rodin, utilitarian philosophers can in theory conceive of cases in which evil of terrorism is outweighed by important goods that can be achieved in no morally less costly way, in practice utilitarians often universally reject terrorism because it is very dubious that acts of terrorism achieve important goods in a utility efficient manner, or that the "harmful effects of undermining the convention of non-combatant immunity is thought to outweigh the goods that may be achieved by particular acts of terrorism." Among the non-utilitarian philosophers, Michael Walzer argued that terrorism is always morally wrong but at the same time those who engaged in terrorism can be morally justified in one specific case: when "a nation or community faces the extreme threat of complete destruction and the only way it can preserve itself is by intentionally targeting non-combatants, then it is morally entitled to do so."


          In his book "Inside Terrorism" Bruce Hoffman wrote in Chapter One: Defining Terrorism that


          
            
              	

              	On one point, at least, everyone agrees: terrorism is a pejorative term. It is a word with intrinsically negative connotations that is generally applied to one's enemies and opponents, or to those with whom one disagrees and would otherwise prefer to ignore. 'What is called terrorism,' Brian Jenkins has written, `'thus seems to depend on one's point of view. Use of the term implies a moral judgment; and if one party can successfully attach the label terrorist to its opponent, then it has indirectly persuaded others to adopt its moral viewpoint.' Hence the decision to call someone or label some organization `terrorist' becomes almost unavoidably subjective, depending largely on whether one sympathizes with or opposes the person/group/cause concerned. If one identifies with the victim of the violence, for example, then the act is terrorism. If, however, one identifies with the perpetrator, the violent act is regarded in a more sympathetic, if not positive (or, at the worst, an ambivalent) light; and it is not terrorism.

              	
            

          


          The pejorative connotations of the word can be summed up in the aphorism, "One man's terrorist is another man's freedom fighter." This is exemplified when a group that uses irregular military methods is an ally of a State against a mutual enemy, but later falls out with the State and starts to use the same methods against its former ally. During World War II the Malayan Peoples Anti-Japanese Army was allied with the British, but during the Malayan Emergency, members of its successor, the Malayan Races Liberation Army, were branded terrorists by the British. More recently, Ronald Reagan and others in the American administration frequently called the Afghan Mujahideen freedom fighters during their war against the Soviet Union, yet twenty years later when a new generation of Afghan men are fighting against what they perceive to be a regime installed by foreign powers, their attacks are labelled terrorism by George W. Bush. Groups accused of terrorism usually prefer terms that reflect legitimate military or ideological action. Leading terrorism researcher Professor Martin Rudner, director of the Canadian Centre of Intelligence and Security Studies at Ottawa's Carleton University, defines "terrorist acts" as attacks against civilians for political or other ideological goals, and goes on to say:


          
            
              	

              	"There is the famous statement: 'One man's terrorist is another man's freedom fighter.' But that is grossly misleading. It assesses the validity of the cause when terrorism is an act. One can have a perfectly beautiful cause and yet if one commits terrorist acts, it is terrorism regardless."

              	
            

          


          Some groups, when involved in a "liberation" struggle, have been called terrorists by the Western governments or media. Later, these same persons, as leaders of the liberated nations, are called statesmen by similar organizations. Two examples of this phenomenon are the Nobel Peace Prize laureates Menachem Begin and Nelson Mandela.


          Sometimes states that are close allies, for reasons of history, culture and politics, can disagree over whether members of a certain organization are terrorists. For example for many years some branches of the United States government refused to label members of the Irish Republican Army (IRA) as terrorists, while it was using methods against one of the United States' closest allies (Britain) that Britain branded as terrorist attacks. This was highlighted by the Quinn v. Robinson case.


          Many times the term "terrorism" and " extremism" are interchangeably used. However, there is a significant difference between the two. Terrorism essentially threat or act of physical violence. Extremism involves using non-physical instruments to mobilise minds to achieve political or ideological ends. For instance, Al Qaeda is involved in terrorism. The Iranian revolution of 1979 is a case of extremism. A global research report An Inclusive World (2007) asserts that extremism poses a more serious threat than terrorism in the decades to come.


          For these and other reasons, media outlets wishing to preserve a reputation for impartiality are extremely careful in their use of the term.


          


          Definition in international law


          There are several International conventions on terrorism with somewhat different definitions. The United Nations see this lack of agreement as a serious problem.


          


          Types of terrorism


          In the spring of 1975, the Law Enforcement Assistant Administration in the United States formed the National Advisory Committee on Criminal Justice Standards and Goals. One of the five volumes that the committee was entitled Disorders and Terrorism, produced by the Task Force on Disorders and Terrorism under the direction H.H.A. Cooper, Director of the Task Force staff. The Task Force classified terrorism into six categories.


          
            	Civil Disorders  A form of collective violence interfering with the peace, security, and normal functioning of the community.


            	Political Terrorism  Violent criminal behaviour designed primarily to generate fear in the community, or substantial segment of it, for political purposes.


            	Non-Political Terrorism  Terrorism that is not aimed at political purposes but which exhibits conscious design to create and maintain high degree of fear for coercive purposes, but the end is individual or collective gain rather than the achievement of a political objective.


            	Quasi-Terrorism  The activities incidental to the commission of crimes of violence that are similar in form and method to genuine terrorism but which nevertheless lack its essential ingredient. It is not the main purpose of the quasi-terrorists to induce terror in the immediate victim as in the case of genuine terrorism, but the quasi-terrorist uses the modalities and techniques of the genuine terrorist and produces similar consequences and reaction. For example, the fleeing felon who takes hostages is a quasi-terrorist, whose methods are similar to those of the genuine terrorist but whose purposes are quite different.


            	Limited Political Terrorism  Genuine political terrorism is characterized by a revolutionary approach; limited political terrorism refers to acts of terrorism which are committed for ideological or political motives but which are not part of a concerted campaign to capture control of the State.


            	Official or State Terrorism "referring to nations whose rule is based upon fear and oppression that reach similar to terrorism or such proportions. It may also be referred to as Structural Terrorism defined broadly as terrorist acts carried out by governments in pursuit of political objectives, often as part of their foreign policy.

          


          In an analysis prepared for U.S. Intelligence four typologies are mentioned.


          
            	Nationalist-Separatist


            	Religious Fundamentalist


            	New Religious


            	Social Revolutionary

          


          


          Democracy and domestic terrorism


          The relationship between domestic terrorism and democracy is complex. Research shows that such terrorism is most common in nations with intermediate political freedom and that the nations with the least terrorism are the most democratic nations. However, one study suggests that suicide terrorism may be an exception to this general rule. Evidence regarding this particular method of terrorism reveals that every modern suicide campaign has targeted a democracy- a state with a considerable degree of political freedom. The study suggests that concessions awarded to terrorists during the 80s and 90s for suicide attacks increased their frequency.


          Some examples of "terrorism" in non-democracies include ETA in Spain under Francisco Franco, the Shining Path in Peru under Alberto Fujimori, the [[Kurdistan Workers


          Party]] when Turkey was ruled by military leaders and the ANC in South Africa. Democracies such as the United States, Israel, and the Philippines also have experienced domestic terrorism.


          While a democratic nation espousing civil liberties may claim a sense of higher moral ground than other regimes, an act of terrorism within such a state may cause a perceived dilemma: whether to maintain its civil liberties and thus risk being perceived as ineffective in dealing with the problem; or alternatively to restrict its civil liberties and thus risk delegitimizing its claim of supporting civil liberties. This dilemma, some social theorists would conclude, may very well play into the initial plans of the acting terrorist(s); namely, to delegitimize the state.


          


          Perpetrators


          Acts of terrorism can be carried out by individuals, groups, or states. According to some definitions, clandestine or semi-clandestine state actors may also carry out terrorist acts outside the framework of a state of war. However, the most common image of terrorism is that it is carried out by small and secretive cells, highly motivated to serve a particular cause and many of the most deadly operations in recent times, such as 9/11, the London underground bombing, and the 2002 Bali bombing were planned and carried out by a close clique, composed of close friends, family members and other strong social networks. These groups benefited from the free flow of information and efficient Telecommunications to succeed where others had failed. Over the years, many people have attempted to come up with a terrorist profile to attempt to explain these individuals' actions through their psychology and social circumstances. Others, like Roderick Hindery, have sought to discern profiles in the propaganda tactics used by terrorists.


          


          Terrorist groups


          


          State sponsors


          A state can sponsor terrorism by funding or harboring a terrorist organization. Opinions as to which acts of violence by states consist of state-sponsored terrorism or not vary widely. When states provide funding for groups considered by some to be terrorist, they rarely acknowledge them as such.


          


          State terrorism


          The concept of state terrorism is controversial . Military actions by states during war are usually not considered terrorism, even when they involve significant civilian casualties. The Chairman of the United Nations Counter-Terrorism Committee has stated that the Committee was conscious of the 12 international Conventions on the subject, and none of them referred to State terrorism, which was not an international legal concept. If States abused their power, they should be judged against international conventions dealing with war crimes, international human rights and international humanitarian law. Former United Nations Secretary-General Kofi Annan has said that it is "time to set aside debates on so-called 'state terrorism'. The use of force by states is already thoroughly regulated under international law" However, he also made clear that, "...regardless of the differences between governments on the question of definition of terrorism, what is clear and what we can all agree on is any deliberate attack on innocent civilians, regardless of one's cause, is unacceptable and fits into the definition of terrorism."


          State terrorism has been used to refer to terrorist acts by governmental agents or forces. This involve the use of state resources employed by a state's foreign policies, such as the using its military to directly perform acts of considered to be state terrorism. Professor of Political Science, Michael Stohl cites the examples that include Germanys bombing of London and the U.S. atomic destruction of Hiroshima during World War II. He argues that the use of terror tactics is common in international relations and the state has been and remains a more likely employer of terrorism within the international system than insurgents." They also cite the First strike option as an example of the "terror of coercive dipolomacy" as a form of this, which holds the world "hostage,' with the implied threat of using nuclear weapons in "crisis management." They argue that the institutionalized form of terrorism has occurred as a result of changes that took place following World War ll. In this analysis, state terrorism exhibited as a form of foreign policy was shaped by the presence and use of weapons of mass destruction, and that the legitimizing of such violent behavior led to an increasingly accepted form of this state behaviour. (Michael Stohl, The Superpowers and International Terror Paper presented at the Annual Meeting of the International Studies Association, Atlanta, March 27-April 1, 1984;"Terrible beyond Endurance? The Foreign Policy of State Terrorism." 1988;The State as Terrorist: The Dynamics of Governmental Violence and Repression, 1984 P49).


          State terrorism is has also been used to describe peace time actions by governmental agents or forces, such as the bombing of Pan Am Flight 103 flight. The concept is also used to describe political repressions by governments against their own civilian population with the purpose to incite fear. For example, taking and executing civilian hostages or extrjuducial elimination campaigns are commonly considered "terror" or terrorism, for example during Red Terror or Great Terror . Such actions are often also described as democide which has been argued to be equivalent to state terrorism Empirical studies on this have found that democracies have little democide.


          


          Tactics


          Terrorism is a form of asymmetric warfare, and is more common when direct conventional warfare either cannot be (due to differentials in available forces) or is not being used to resolve the underlying conflict.


          The context in which terrorist tactics are used is often a large-scale, unresolved political conflict. The type of conflict varies widely; historical examples include:


          
            	Secession of a territory to form a new sovereign state


            	Dominance of territory or resources by various ethnic groups


            	Imposition of a particular form of government, such as democracy, theocracy, or anarchy


            	Economic deprivation of a population


            	Opposition to a domestic government or occupying army

          


          Terrorist attacks are often targeted to maximize fear and publicity. They usually use explosives or poison, but there is also concern about terrorist attacks using weapons of mass destruction. Terrorist organizations usually methodically plan attacks in advance, and may train participants, plant "undercover" agents, and raise money from supporters or through organized crime. Communication may occur through modern telecommunications, or through old-fashioned methods such as couriers.


          


          Causes


          Many opinions exist concerning the causes of terrorism. They range from demographic to socioeconomic to political factors. Demographic factors may include congestion and high growth rates. Socioeconomic factors may include poverty, unemployment, and land tenure problems. Political factors may include disenfranchisement, ethnic conflict, religious conflict, territorial conflict, access to resources, or even revenge.


          Factors that May Contribute to Terrorism


          
            	High population growth rates (so-called youth bulges)


            	High Unemployment


            	Lagging economies


            	Political disenfranchisement


            	Extremism


            	Ethnic conflict


            	Religious conflict


            	Territorial conflict

          


          In some cases, the rationale for a terrorist attack may be uncertain (as in the many attacks for which no group or individual claims responsibility) or unrelated to any large-scale social conflict (such as the Sarin gas attack on the Tokyo subway by Aum Shinrikyo).


          A global research report An Inclusive World prepared by an international team of researchers from all continents has analysed causes of present day terrorism. It has reached the conclusions that terrorism all over the world functions like an economic market. There is demand for terrorists placed by greed or grievances. Supply is driven by relative deprivation resulting in triple deficits - developmental deficit, democratic deficit and dignity deficit. Acts of terrorism take place at the point of intersection between supply and demand. Those placing the demand use religion and other denominators as vehicles to establish links with those on the supply side. This pattern can be observed in all situations ranging from Colombia to Colombo and the Philippines to the Palestine.


          


          Responses to terrorism


          Responses to terrorism are broad in scope. They can include re-alignments of the political spectrum and reassessments of fundamental values. The term counter-terrorism has a narrower connotation, implying that it is directed at terrorist actors.


          Specific types of responses include:


          
            	Targeted laws, criminal procedures, deportations, and enhanced police powers


            	Target hardening, such as locking doors or adding traffic barriers


            	Pre-emptive or reactive military action


            	Increased intelligence and surveillance activities


            	Pre-emptive humanitarian activities


            	More permissive interrogation and detention policies


            	Official acceptance of torture as a valid tool

          


          History


          The modern English term "terrorism" dates back to 1795 when it was used to describe the actions of the Jacobin Club in their rule of post-Revolutionary France, the so-called " Reign of Terror".


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Terrorism"
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              	Public (LSE: TSCO)
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              	Keypeople
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              	Industry

              	Retail
            


            
              	Products

              	Groceries, Consumer goods, financial services, telecoms
            


            
              	Revenue

              	▲GB46.6 billion ( 2007)
            


            
              	Operating income

              	▲GB2.47 billion ( 2007)
            


            
              	Net income

              	▲GB1.90 billion ( 2007)
            


            
              	Employees

              	273,028
            


            
              	Subsidiaries

              	Tesco Stores Limited

              Tesco Ireland Limited

              Tesco Personal Finance (50%)
            


            
              	Website

              	www.tesco.com
            


            
              	1. Results for 52 weeks ended 24 February 2007
            

          


          Tesco plc is a British-based international grocery and general merchandising retail chain. It is the largest British retailer by both global sales and domestic market share, and is the world's third-largest retailer, behind Wal-Mart of the United States and Carrefour of France.


          Tesco now controls just over 30% of the grocery market in the UK, approximate to the combined market share of its closest rivals, Asda and Sainsbury's. In 2007, the supermarket chain announced over 2.55 billion in profits.


          Originally specialising in food, it has diversified into areas such as discount clothes, consumer electronics, consumer financial services, selling and renting DVDs, compact discs and music downloads, Internet service, consumer telecoms, consumer health insurance, consumer dental plans and budget software. It is now entering into the housing market, with a self-advertising website called Tesco Property Market.


          


          History


          


          Formation
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          The Tesco brand first appeared in 1924. The name came about after Jack Cohen bought a shipment of tea from T.E. Stockwell. He made new labels using the first three letters of the supplier's name (TES), and the first two letters of his surname (CO), forming the word "TESCO".


          The first Tesco store was opened in 1929 in Burnt Oak, Edgware, Middlesex. Tesco floated on the London Stock Exchange in 1947 as Tesco Stores (Holdings) Limited. The first self service store opened in St Albans in 1947 (still operational in 2007 as a Metro), and the first supermarket in Maldon in 1956.


          During the 1950s and the 1960s Tesco grew organically, but also through acquisitions until it owned more than 800 stores. The company purchased 70 Williamsons stores (1957), 200 Harrow Stores outlets (1959), 212 Irwins stores (1960), 97 Charles Phillips stores (1964) and the Victor Value chain (1968) (sold to Bejam in 1986).


          


          Management and strategy changes


          Founder Jack Cohen was an enthusiastic advocate of trading stamps as an inducement for shoppers to patronise his stores. He signed up with Green Shield Stamps in 1963, and became one of the companys largest clients.


          In 1973 Jack Cohen resigned and was replaced as Chairman by his son-in-law Leslie Porter. Porter and managing director Ian MacLaurin abandoned the "pile it high sell it cheap" philosophy of Cohen which had left the company "stagnating" and with a "bad image". In 1977 Tesco launched "Operation Checkout" with the abandonment of Green Shield stamps, price reductions and centralised buying for all stores. The result was a rise in market share of 4% in two months.


          [bookmark: 1980s]


          1980s


          In May 1987 Tesco completed its hostile takeover of the Hillards chain of 40 supermarkets in the North of England for 220 million.


          [bookmark: 1990s]


          1990s


          In 1994, the company took over the Scottish supermarket chain William Low. Tesco successfully fought off Sainsbury's for control of the Dundee-based firm, which operated 57 stores. This paved the way for Tesco to expand its presence in Scotland, which was weaker than in England. Inverness was recently branded as "Tescotown", because well over 50p in every 1 spent on food is believed to be spent in its three Tesco stores.


          In 1995, Tesco became the UK's market leader in the supermarket sector, beating Sainsbury's.


          It introduced a loyalty card, branded ' Clubcard', in 1995 and later an Internet shopping service. As of November 2006 Tesco was the only food retailer to make online shopping profitable.


          Terry Leahy assumed the role of chief executive on 21 February 1997, the announcement having been made on 21 November 1995.


          On 21 March 1997 Tesco announced the purchase of the retail arm of Associated British Foods which consisted of the Quinnsworth, Stewarts and Crazy Prices chains in the Republic of Ireland and Northern Ireland, as well as associated businesses for GB640 million. The deal was approved by the European Commission on 6 May 1997. This acquisition gave it both a major presence in the Republic of Ireland, and a larger presence in Northern Ireland than Sainsbury's which had begun its move into the province in 1995.


          In 1996, the typeface of the logo was changed to the current one shown on the top of the page with stripe reflections underneath the typefaces as Tesco used them on their carrier bags. The "typewriter" typeface that the company had been using since the 1970s for its in-store signage was also dropped during this period.


          In 1997, Tesco Stores Limited and Esso Petroleum Company Ltd (now part of Exxonmobil Corporation) came together to form a business alliance. The agreement included several petrol filling stations on leases from Esso, where Tesco would operate the store under the Express format. In turn, Esso would operate the forecourts and sell their fuel via the Tesco store. Ten years later, over 600 Tesco/Esso stores can now be found across the United Kingdom.


          [bookmark: 2000s]


          2000s
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          In July 2001 it became involved in internet grocery retailing in the USA when it obtained a 35% stake in GroceryWorks.


          In 2002 Tesco purchased 13 HIT hypermarkets in Poland; to date there are over 350 Tesco Stores in Poland and this portfolio is still growing with the introduction of Tesco Express stores around all major cities. It also made a major move into the UK convenience store market with its purchase of T & S Stores, owner of 870 convenience stores in the One Stop, Dillons and Day & Nite chains in the UK.


          In October 2003 it launched a UK telecoms division, comprising mobile and home phone services, to complement its existing Internet service provider business. In June 2003 Tesco purchased the C Two-Network in Japan. It also acquired a majority stake in Turkish supermarket chain Kipa.


          In January 2004 Tesco acquired Adminstore, owner of 45 Cullens, Europa, and Harts convenience stores, in and around London. In August 2004, it also launched a broadband service. In Thailand Tesco Lotus was a joint venture of the Charoen Pokphand Group and Tesco but facing criticism over the growth of hypermarkets. CP Group sold its Tesco Lotus shares in 2003.


          In late 2005 Tesco acquired the 21 remaining Safeway/BP stores after Morrisons dissolved the Safeway/BP partnership.


          In mid 2006 Tesco purchased an 80% stake in Casino's Leader Price supermarkets in Poland. They will be rebranded into small Tesco stores.


          On July 14, 2007, fourteen Tesco stores across the UK were temporarily closed after a 'bomb scare' and a criminal investigation launched after threats were made. A 'suspect device' was found in one store on July 16, 2007 causing the store and surrounding area to be sealed off while the Army Explosive Ordnance Disposal unit disposed of the package.


          In 2007, Tesco joined forces with O2 in Ireland to form Tesco Mobile, using the 089 prefix. Tesco owns 50% of the network, with O2 owning the remainder. Tesco has not built its own network in Ireland, but is roaming on the O2 infrastructure already in place. By doing this, Tesco has saved money and already has 99.6% population network coverage and 95% geographical coverage.


          In 2007 Tesco was placed under investigation by the UK The Office of Fair Trading (OFT) for acting as part of a cartel of five supermarkets (Safeway, Tesco, Asda, Morrisons and Sainsburys) and a number of dairy companies to fix the price of milk, butter and cheese. In December 2007 Asda, Sainsburys and the former Safeway admitted that they acted covertly against the interests of consumers while publicly claiming that they were supporting 5,000 farmers recovering from the foot-and-mouth crisis. They were fined a total of 116M. Tesco, which maintains that it was not a part of the cartel, is still under investigation by the OFT.


          


          Corporate strategy


          
            	An "inclusive offer". This phrase is used by Tesco to describe its aspiration to appeal to upper, medium and low income customers in the same stores. According to Citigroup retail analyst David McCarthy, "They've pulled off a trick that I'm not aware of any other retailer achieving. That is to appeal to all segments of the market".


            	One plank of this inclusivity has been Tesco's use of its own-brand products, including the upmarket "Finest" and low-price "Value".


            	Tesco implemented the Clubcard rewards program to gather necessary customer information, which it then used to cater to specific customer needs and potential wants. When shoppers signed up for the card, they automatically submitted their age, gender, and income. Tesco was able to segment their shoppers based on these factors. As soon as the shopper used the card when shopping online or in-store, purchased product information was automatically uploaded into Tesco database. Product information was used to cross-sell additional products and services such as grocery delivery services.


            	Beginning in 1997 when Terry Leahy took over as CEO, Tesco began marketing itself using the phrase "The Tesco Way" to describe the company's core purposes, values, principles, and goals This phrase became the standard marketing speak for Tesco as it expanded domestically and internationally under Leahy's leadership, implying a shift by the company to focus on people, both customers and employees.

          


          


          Brand image


          Tesco is one of the few retailers to offer a "good, better & best" policy for its products. This now encompasses several product categories such as food, beverage, home, clothing and financial services.


          
            	Tesco Value - Aimed at families on low income. These products minimise Tesco's costs, including simple packaging to keep the retail cost as low as possible. These products are never on offer. This range has recently expanded into small home electrical items like kettles, toasters, microwaves, vacuum cleaners, food steamers, blenders and floor heaters. The packaging of these products is in a standard design across the whole range.


            	Tesco Brand - Standard products at "mid range, own label store prices".


            	Tesco Finest - Aimed at middle to high income customers. These products use "superior" ingredients and in some cases, Tesco claim they are designed/recommended by top chefs. Has also moved into the Non-Food segment of the market, with Finest Health and Beauty, Home and Clothing lines being stocked in Extra stores.


            	Healthy Living - Usually contains lower fat, sugar and salt content than in standard Tesco Brand.


            	Organic - Tesco's own brand range of organic foods, has also moved into the Non-Food market, with organic bedding and clothing planned.


            	Tesco Kids - Brands aimed at children, although this range is being phased out in certain areas.


            	Best Of British - British speciality foods.


            	World Foods - Speciality foods from around the world.


            	Tesco Wholefoods - Range of natural, unprocessed products such as, dried fruit, seeds & nuts.


            	Tesco Bakery has fresh baked pastries and breads made daily, including freshly baked cookies at competitive prices.


            	Free From - Food that does not contain certain ingredients (e.g. dairy & nuts).


            	Tesco Christmas - Seasonal goods that Tesco only stock during the Christmas period.


            	Cherokee - Tesco's own clothing label.


            	F+F (formerly Florence for women, and Fred for men) - Another clothing brand at Tesco.


            	Technika - Range of Tesco own brand electrical items (from DVD players to televisions and computers).


            	Digilogic - Another range of own brand electrical items (from DVD players to televisions and computers).


            	Tesco Mobile - Tesco's own mobile network has 4 pay as you go tariffs; Value tariff, Standard tariff, Extra tariff and the Staff Tariff for employees.


            	Cocopia - A range of super-premium boxed chocolates made in the UK and Ireland exclusively for Tesco.

          


          


          Corporate social responsibility


          Tesco has made a very public commitment to Corporate social responsibility, in the form of contributions of 1.87% in 2006 of its pre-tax profits to charities/local community organisations. This compares favourably with Marks & Spencer's 1.51% but not well with Sainsbury's 7.02%. Will Hutton, in his role as chief executive of The Work Foundation recently praised Tesco for leading the debate on corporate responsibility. However Intelligent Giving has criticised the company for directing all "staff giving" support to the company's Charity of the Year.


          


          UK operations


          


          Stores


          Tesco's UK stores are divided into five formats, differentiated by size and the range of products sold. these are shown below
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            	Tesco Extra are larger, mostly out-of-town hypermarkets (exceptions include Kingston upon Hull Extra, Stevenage Extra, Wigan Extra, Grimsby Extra, Galashiels Extra, Slough Extra and Yeovil Extra, which are in the heart of the town centre and Cardiff Western Avenue Extra and Cardiff Pengam Green Extra are located in the inner city) that stock all of Tesco's product ranges - with free car parks. The first Extra opened in 1997. The 100th store opened in the 2004/05 financial year (specifically opening 29 November 2004, located on the Newport Road in Stafford, Staffordshire). The number of these is now being increased by about 20 a year, mainly by conversions from the second category. The largest store in England by floor space is Tesco Extra in Purley, near Croydon with floorspace of 12,913 m and the largest in Scotland is the Port Glasgow store, which opened in July 2007 with a floorspace of 10,200 m (110,000 sq ft).. The largest in Wales is Talbot Green Extra in Llantrisant, just outside of Cardiff. Newer Tesco Extra stores are usually on two floors, with the ground floor for mainly food and the first floor for clothing, electronics and entertainment. Most Tesco Extra stores have a cafe too.

          


          
            	Tesco superstores are standard large supermarkets, stocking groceries plus a much smaller range of non-food goods than Extra. They are referred to as "superstores" for convenience, but this word does not appear on the shops. It is the "standard" Tesco format. Most are located in suburbs of cities or on the edges of large and medium-sized towns. The typical size is 2,900 m (31,000 sq ft).

          


          
            	
              Tesco Metro stores are sized between normal Tesco stores and Tesco Express stores. They are mostly located in city centres, the inner city and on the high streets of small towns such as Rowlands Gill, Gateshead. Typical size is 1,100 m (12,000 sq ft). The first Tesco Metro was opened in Covent Garden, London in 1992.

              
Since then all Tesco branches that have a high street format including those which opened before the Covent Garden branch have been subsequently rebranded from Tesco to Tesco Metro probably to give an identity to the Tesco high street sub brand. The Tesco store in Devizes was the last store to finish rebranding, in September 2006. The store had not been renovated for over 20 years.
            

          


          
            	Tesco Express stores are neighbourhood convenience shops, stocking mainly food with an emphasis on higher-margin products (due to lack of economies of scale) alongside everyday essentials. They are found in busy city centre districts, small shopping precincts in residential areas, small towns and on Esso petrol station forecourts. There were 654 stores at 25 February 2006 year end, with a typical size of 190 m (2,100 sq ft).

          


          
            	One Stop are the only category which does not include the word Tesco in its name. These are the very smallest stores. They were part of the T&S Stores business but, unlike many which have been converted to Tesco Express, these will keep their old name. However, some have Tesco Personal Finance branded cash machines. There are more than 500 of them. One Stop Stores also work on a different pricing and offers system to the other Tesco stores, and generally have later opening hours than all except the 24-hour Tesco stores. Typical size 125 m (1,350 ft).

          


          In May 2005 Tesco announced a trial non-food only format in Manchester and Aberdeen, and the first store opened in October 2005:


          
            	Tesco Homeplus stores offer all of Tesco's ranges except food in warehouse-style units in retail parks. Tesco is trying this format because only 20% of its customers have access to a Tesco Extra, and the company is restricted in how many of its superstores it can convert into Extras and how quickly it can do so. Large units for non-food retailing are much more readily available. It plans to open at least three more Homeplus stores in 2006. As of 2 October 2006 Homeplus remains a "trial" format and no decision has been taken on expansion beyond the three stores already open and two that will open shortly. The Staines branch opened on 27 November 2006. The newest Homeplus branch opened in Bromborough on 26 March 2007. However until the late 1990's/early 2000's there was a non food Tesco store in Yate shopping centre that housed non food items. Although not in a warehouse style format it did stock similar items to homeplus stores. This was because in another part of the shopping centre is a Tesco Superstore which did not stock non food items.

          


          As of 24 February 2007, at the end of its 2006/07 financial year, Tesco's UK store portfolio was as follows.


          
            
              	Format

              	Number

              	Total area ( m)

              	Total area (sq ft)

              	Mean area ( m)

              	Mean area (sq ft)

              	Percentage of space
            


            
              	Tesco Extra

              	147

              	952,441

              	10,252,000

              	6,479

              	69,741

              	36.89%
            


            
              	Tesco

              	433

              	1,227,434

              	13,212,000

              	2,834

              	30,512

              	47.55%
            


            
              	Tesco Metro

              	162

              	177,073

              	1,906,000

              	1,093

              	11,765

              	6.85%
            


            
              	Tesco Express

              	735

              	145,114

              	1,562,000

              	197

              	2,125

              	5.62%
            


            
              	One Stop

              	506

              	62,988

              	678,000

              	124

              	1,339

              	2.44%
            


            
              	Tesco Homeplus

              	5

              	16,258

              	175,000

              	3,251

              	35,000

              	0.62%
            


            
              	Total

              	1,988

              	2,581,310

              	27,785,000

              	1,298

              	13,976

              	100%
            

          


          


          Distribution


          In common with most other large retailers, Tesco draws goods from suppliers into regional distribution centres, for preparation and onward delivery to stores. Tesco is extending this logistic practice to cover collection from suppliers (factory gate pricing) and the input to suppliers, in a drive to reduce costs and improve reliability. RFID technology is taking an increasing role in the distribution process.


          


          Road


          In 2007 Tesco was facing national disruption to its distribution network after a dispute with drivers at its distribution depot in Livingston, Scotland. In response to fears over increasing road congestion, fuel prices, and concern over its carbon footprint, Tesco is switching some of its supply chain to alternative modes, detailed below.


          


          Rail


          Tesco has been transporting goods by rail since 2006 using its distribution partner Eddie Stobart Group. Volumes are set to increase in 2007 with new routes.


          


          Canal


          In October 2007 Tesco started using the Manchester Ship Canal to transport wine from Liverpool to a Manchester distribution facility. Combined with sea transport from the south coast where the wine was previously offloaded, this new mode replaces road journeys from the south coast to Manchester.


          


          Other Businesses


          


          Garden Centres


          Tesco announced its intention to purchase Dobbies Garden Centres for 155.6 million on 8 June 2007. Dobbies operates 21 garden centres, mainly in Scotland. The deal was confirmed as successful by the board of directors of Tesco on 17 August 2007 when the board announced that they had received 53.1% of shares (or 5,410,457 shares) which confirmed conditions set out in the offer made on 20 June 2007. Although the deal had been confirmed by Tesco the offer remained open to Dobbies shareholders until 20 August 2007.


          Tesco acquired Dobbies Garden Centres in September.


          


          Personal Finance


          Tesco has a banking arm called Tesco Personal Finance, a 50:50 joint venture with the Royal Bank of Scotland. Products on offer include credit cards, loans, mortgages, savings accounts and several types of insurance, including car, home, life and travel. They are promoted by leaflets in Tesco's stores and through its website. The business made a profit of 130 million for the 52 weeks to 24 February 2007, of which Tesco's share was 66 million.


          This move towards the financial sector has diversified the Tesco brand and provides opportunities for growth outside of the retailing sector.


          Tesco personal finance offers loans, car loans, instant access saving accounts, business credit card, bonus credit card (the credit card that pays you interest back), Clubcard credit card (where you can earn 1 point for every 4.00 spent on it) and mortgages. Tesco also offer insurance including travel insurance, pet insurance, car insurance, life insurance, home insurance and car breakdown cover in association with Green Flag. A key marketing strategy is Tesco offering Clubcard points or free petrol when you buy Tesco Car Insurance.


          The company is currently trialling a finance centre in the Glasgow Silverburn Extra store providing free financial advice and quotes for insurance and loans, this service is staffed by trained Royal Bank of Scotland staff. The centre also has a Euro cash machine providing commission free Euros and a Bureau de Change run by Travelex. If successful this trial will roll out to a number of other key and flagship stores.


          


          Telecoms


          Tesco operates ISP, mobile phone, home phone and VoIP businesses. These are available to UK residential consumers and marketed via the Tesco website and through Tesco stores.


          Though it launched its ISP service in 1998, the firm did not get serious about telecoms until 2003. It has not purchased or built a telecoms network, but instead has pursued a strategy of pairing its marketing strength with the expertise of existing telcoms. In autumn 2003 Tesco Mobile was launched as a joint venture with O2, and Tesco Home Phone created in partnership with Cable & Wireless. In August 2004 Tesco broadband, an ADSL-based service delivered via BT phone lines, was launched in partnership with NTL. In January 2006, Tesco Internet Phone, a Voice over Internet Protocol, VoIP, service was launched in conjunction with Freshtel of Australia.


          Tesco announced in December 2004 that it has signed up 500,000 customers to its mobile service in the 12 months since launch. In December 2005, it announced it had one million customers using its mobile service. In April 2006 it announced that it had over one and a half million telecom accounts in total, including mobile, fixed line and broadband accounts. PDF(374 KiB)


          On 19 December 2006 Tesco Ireland announced that it would enter into a joint venture with O2 Ireland to offer mobile telecommunications services. The service, which will be Ireland's first MVNO, will use the O2 network but operate separately. It will be allocated the STD code 089. As with Tesco's similar service in the UK, it will be branded Tesco Mobile. The network is due to start operating in Ireland on October 29th 2007.


          


          Fuel
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          Tesco first started selling petrol in 1974. Tesco sells 95, 97 and 99 RON (a fuel developed by Greenergy of which Tesco is a shareholder) petrol on a retail basis from forecourts at most superstore and Express locations. Tesco have recently diversified into biofuels, offering petrol-bioethanol and diesel-biodiesel blends instead of pure petrol and diesel at their petrol stations, and now offering Greenergy 100% biodiesel at many stores in the southeast of the United Kingdom.


          Problems arose on 28 February 2007 when motorists in South East England reported that their cars were breaking down. This was due to petrol sold by Tesco and others being contaminated with silicon, the fuel coming from the Vopak terminal in the Thames Estuary, where fuel is supplied by Harvest Energy and Greenergy. Then on 2 March 2007 Tesco announced that they were emptying and refilling tanks at 150 petrol stations but were not suspending sales.


          Tesco has been criticised with claims that they had been alerted to the problem as early as 12 February 2007. Affected motorists are facing bills of several hundred pounds to repair their cars and, with up to 10,000 cars needing repair, the suppliers could be liable for compensation claims of up to 10 million. However, on 6 March, Tesco offered to pay for any damage caused by the faulty petrol, after printing full page apologies in many national newspapers.


          


          Tesco Clubcard


          Of the major supermarkets in the UK only Tesco and Sainsbury's offer a loyalty card-scheme to customers. Tesco's Clubcard scheme has been operating since 1995 and has now become the largest loyalty card in the UK with around 13 million active Clubcard holders.


          Customers can collect one Clubcard point for every 1 (or 1 in Ireland) they spend in a Tesco store, Tesco Petrol or Tesco.com. Customers can also collect points by paying with a Tesco Credit Card, or by using Tesco Mobile, Tesco Homephone, Tesco Broadband, selected Tesco Personal Finance products or by Clubcard partners, Powergen or Avis. Each point equates to 1p in store when redeemed or 4p when used with clubcard deals (offers for holidays, day trips, etc). Clubcard points can also be converted to Airmiles.


          Holders receive quarterly Clubcard statements offering discount coupons which can be spent in-store, online or on various Clubcard deals.


          Tesco was cited in a Wall Street Journal article as using the intelligence from the Clubcard to thwart Wal-Mart's initiatives in the UK.


          


          Internet operations


          Tesco operates the world's largest grocery homeshopping service, as well as providing consumer goods, telecommunications and financial services online.


          Tesco has operated on the internet since 1994 and was the first retailer in the world to offer a robust home shopping service in 1996. Tesco.com was formally launched in 2000. It also has online operations in the Republic of Ireland and South Korea. Grocery sales are available within delivery range of selected stores, goods being hand-picked within each store, in contrast to the warehouse model followed by Ocado. This model, which is now used by Sainsbury's, allows rapid expansion with limited investment, but has been criticised for a high level of substitutions. Nevertheless, it has been popular and is the largest online grocery service in the world. In 2003, tesco.com's CEO at the time, John Browett, received the Wharton Infosys Business Transformation Award for the innovative processes he used to support this online grocery service.


          On 1 October 2006, Tesco announced that it will be selling six own-brand budget software packages for under 20 each, including office and security suites, in a partnership with software firm Formjet. As Formjet is exclusive distributor for Panda Software and Ability Plus Software, packages from these companies are likely to feature.


          


          High-tech services


          Tesco offers broadband services.


          The company also has a digital photo shop that offers products such as, mugs, shirts, celebration cakes and table mats. The service is powered by Pixology.


          Tesco offer an internet-based DVD rental service, which is operated by LOVEFiLM . Music downloads are also available.


          


          Operations outside the UK


          Many British retailers that have attempted to build an international business have failed. Tesco has responded to the need to be sensitive to local expectations in foreign countries by entering into joint ventures with local partners, such as Samsung Group in South Korea ( Samsung-Tesco Home plus), and Charoen Pokphand in Thailand ( Tesco Lotus), appointing a very high proportion of local personnel to management positions.


          In late 2004 the amount of floorspace Tesco operated outside the United Kingdom surpassed the amount it had in its home market for the first time, although the United Kingdom still accounted for more than 75% of group revenue due to lower sales per unit area outside the UK. Tesco regularly makes small acquisitions to expand its international businesses. For example, in its 2005/06 financial year it made one in South Korea, one in Poland and one in Japan. PDF(374 KiB)


          In September 2005 Tesco announced that it was selling its operations in Taiwan to Carrefour and purchasing Carrefour's stores in the Czech Republic and Slovakia. Both companies stated that they were concentrating their efforts in countries where they had strong market positions. Tesco is the grocery market leader in the Republic of Ireland, with a reported November 2005 share of 26.3%. Tesco Ireland also claims to be the largest purchaser of Irish food with an estimated 1.5 billion annually. Tesco entered China by acquiring a 50% stake in the Hymall chain from Ting Hsin of Taiwan in September 2004. In December 2006 it raised its stake to 90% in a 180 million deal. This deal just after Tesco had lost out to Wal-Mart to partner with Indian group Bharti to develop a national retail chain in India.


          


          United States


          In February 2006, Tesco announced its intention to move into the United States Market, opening a chain of convenience stores on the West Coast (Arizona, California and Nevada) in 2007 named Fresh & Easy. The company established its U.S. headquarters in El Segundo, California at 2120 Park Place. The first store opened in November 2007 with 100 more expected in the first year. They plan to open a new one every two-and-a-half days in America, to mimic the successful expansion of pharmacy chains such as Walgreens in the U.S.


          Announced on March 27, 2007, the California Department of Alcoholic Beverage Control released a Notice of Intention to Engage in the Sale of Alcoholic Beverages for a location in Hollywood, one block west of Grauman's Chinese Theatre. The applicant is Tesco Stores West, Inc., and the name of the business will be Tesco. The application was posted at the location and also mailed to residents within a 900-feet radius. As of October 8, 2007, California's Alcoholic Beverage Control agency listed four stores approved to open doors selling alcoholic beverages: Arcadia, Laguna Hills, Moreno Valley, and Orange.


          The first Tesco "Fresh & Easy" Neighbourhood Markets opened in Hemet (Riverside County), Anaheim (Orange County), Arcadia Los Angeles, West Covina (Los Angeles County) and Upland (San Bernardino County), California in 2007.


          



          


          Non-UK store summary


          The following table shows the number of stores, total store size in area and sales for Tesco's international operations. The store numbers and floor area figures are as at 24 February 2007 but the turnover figures are for the year ended 31 December 2005, except for the Republic of Ireland data, which is at 24 February 2007, like the UK figures. This information is taken from the 2007 final broker pack PDF(94.2 KiB).


          
            
              	Country

              	Entered

              	Stores

              	Area ( m)

              	Area (sq ft)

              	Turnover ( million)
            


            
              	[image: Flag of the People's Republic of China] People's Republic of China

              	2004

              	47

              	392,422

              	4,224,000

              	552
            


            
              	[image: Flag of the Czech Republic] Czech Republic

              	1996

              	84

              	381,459

              	4,106,000

              	807
            


            
              	[image: Flag of France] France

              	1992

              	1

              	1,400

              	16,000

              	Note 2
            


            
              	[image: Flag of Hungary] Hungary

              	1994

              	101

              	448,164

              	4,824,000

              	1,180
            


            
              	[image: Flag of Ireland] Republic of Ireland

              	1997

              	95

              	205,780

              	2,215,000

              	1,683
            


            
              	[image: Flag of Japan] Japan

              	2003

              	109

              	29,078

              	313,000

              	287
            


            
              	[image: Flag of Malaysia] Malaysia

              	2002

              	19

              	174,750

              	1,881,000

              	247
            


            
              	[image: Flag of Poland] Poland

              	1995

              	280

              	606,935

              	6,533,000

              	1,135
            


            
              	[image: Flag of Slovakia] Slovakia

              	1996

              	48

              	225,475

              	2,427,000

              	498
            


            
              	[image: Flag of South Korea] South Korea

              	1999

              	81

              	473,340

              	5,095,000

              	2,557
            


            
              	[image: Flag of Thailand] Thailand

              	1998

              	370

              	698,166

              	7,515,000

              	1,326
            


            
              	[image: Flag of Turkey] Turkey

              	2003

              	30

              	102,936

              	1,108,000

              	256
            


            
              	[image: Flag of the United States] United States of America

              	2007

              	28

              	18,288 (est.)

              	60,000 (est.)

              	Unknown
            

          


          Note 1: The business in China was a joint venture at February 2006 (now a 90% owned subsidiary; see above) and its turnover is not reported in Tesco's 2006 brokers' pack.


          Note 2: Tesco owned a French chain called Catteau between 1992 and 1997. Its existing single store in France is a wine warehouse in Calais, which opened in 1995 and is targeted at British day trippers. Wine is much cheaper in France than in the UK because the duty is far lower. Turnover is not reported separately.


          Note 3: Tesco Stores (Malaysia) Sdn Bhd was incepted on 29 November 2001, as a strategic alliance with local conglomerate, Sime Darby Bhd of which the latter holds 30% of total shares. On 31 January 2007, Tesco Stores (Malaysia) Sdn Bhd's CEO Chris Bush announced in a letter published on Makro Cash & Carry (Malaysia) Sdn Bhd's website that it was purchasing Makro and converting and refurbishing all its stores to a new format called Tesco 'Extra'. It is not known whether the format will be similar to Tesco UK's format.


          


          Financial performance


          Tesco is listed on the London Stock Exchange under the symbol TSCO. It also has a secondary listing on the Irish Stock Exchange with the name TESCO PLC.


          All figures below are for the Tesco's financial years, which run for 52 or 53 week periods to late February. Up to the 27 February 2007 period end the numbers include non-UK and Ireland results for the calendar year ended on 31 December 2006 in the accounting year. The figures in the table below include 52 weeks/12 months of turnover for both sides of the business as this provides the best comparative. Including 60 weeks of non-UK and Ireland sales the figures to 24 February 2007 were: revenue 46,600 million; profit before tax 2,653 million; profit for year 2,478 million; basic earnings per share 22.36 pence.


          Group revenue for the 26 weeks to 26 August 2006 was 20,735 million, compared to 17,170 million in the 24 week interin period reported in 2005. On a comparable 26 week basis group sales increased by 12.7% and group profit increased by 10.3%.


          
            
              	52/3 weeks ended

              	Turnover (m)

              	Profit before tax (m)

              	Profit for year (m)

              	Basic earnings per share (p)
            


            
              	24 February 2007

              	46,600

              	2,653

              	1,899

              	22.36
            


            
              	25 February 2006

              	38,300

              	2,210

              	1,576

              	19.70
            


            
              	26 February 2005

              	33,974

              	1,962

              	1,366

              	17.44
            


            
              	28 February 2004

              	30,814

              	1,600

              	1,100

              	15.05
            


            
              	22 February 2003

              	26,337

              	1,361

              	946

              	13.54
            


            
              	23 February 2002

              	23,653

              	1,201

              	830

              	12.05
            


            
              	24 February 2001

              	20,988

              	1,054

              	767

              	11.29
            


            
              	26 February 2000

              	18,796

              	933

              	674

              	10.07
            


            
              	27 February 1999

              	17,158

              	842

              	606

              	9.14
            


            
              	28 February 1998

              	16,452

              	760

              	532

              	8.12
            

          


          As of its 2006 year end Tesco was the fourth largest retailer in the world behind Wal-Mart, Carrefour and Home Depot. Tesco moved ahead of Home Depot during 2007, following the sale of Home Depot's professional supply division and a decline in the value of the U.S. dollar against the British Pound. METRO was only just behind and might move ahead again if the euro strengthens against the pound, but METRO's sales include many billions of wholesale turnover, and its retail turnover is much less than Tesco's.


          At 24 February 2007 Tesco operated 1,988 stores in the UK (2.581 million m, 27.7 million square feet) and 1,275 outside the UK (3.75 million m, 40.4 million square feet).


          The company has a total market value of about 36,761.71m (April 2007). Tesco is the largest private sector employer in the UK and second to the NHS overall.


          


          UK market share


          
            [image: Graph Showing Market Share of Tesco]

            
              Graph Showing Market Share of Tesco
            

          


          According to TNS Worldpanel, Tesco's share of the UK grocery market in the 12 weeks to 20 May 2007 was 31.32%, down 0.03% on 12 weeks to 22 April 2007. Across all categories, over 1 in every 7 (14.3%) of UK retail sales is spent at Tesco. Tesco also operates overseas, and non-UK revenue for the year to 24 February 2007 was up 18% on 25 February 2006


          


          Criticism


          Criticism of Tesco includes allegations of stifling competition due to its undeveloped "land bank", pugilistically aggressive new store development without real consideration of the wishes, needs and consequences to local communities, using cheap and/or child labour, opposition to its move into the convenience sector and breaching planning laws.


          A recent criticism from 2007 occurred when Tesco failed to deliver groceries via online shopping to a university campus in Sussex, offering no refund or apology. This sparked a local backlash from many customers who had similar dissatisfying experiences with Tesco's online delivery service.


          In Thailand Alexander Winstone was arrested for threatening to inject HIV infected blood into Tesco beef steaks because Tesco refused to stop poisoning stray dogs that ventured into its carparks in Thailand.


          In 2003 a major controversy erupted when a Tesco worker was arrested for using industrial floor cleaner to poison Twix products in a Bangkok branch of Tesco. A British national was one of the victims.


          Despite practising a 'One in front' policy, in December 2006 The Grocer magazine published a study which named Tesco as having the slowest checkouts of the six major supermarkets. Somerfield had the shortest queues with an average wait of 4 min 23 seconds. In order of least time spent at the checkout, the other major supermarkets were Waitrose, Sainsbury's, Asda, Morrisons and Tesco.


          The Grocer also named ASDA as the cheapest UK supermarket (based on 33 items). Tesco was second and Sainsbury's and Morrisons joint third. Tesco price check tends to differ saying out of 7134 (compared to ASDA) products, (Survey carried out between 09 July 2007 and 11 July 2007) Tesco is cheaper:1835 (compared to 1251 the previous week), Tesco is more expensive:975 (compared to 984 the previous week) and Tesco is the same price: 4324 (compared to 4996 the previous week).


          


          Tesco in popular culture


          
            	Tesco is name-checked (among others) on the track " Aisle of Plenty" on the album Selling England by the Pound by the band Genesis. (Released September 1973)

          


          
            	Tesco is also mentioned on the track " The Fallen" on the album You Could Have It So Much Better by the band Franz Ferdinand. (Released 2005)

          


          
            	Tesco is mentioned on Lily Allen's 2006 song " LDN" - 'She Was Struggling With Bags From Tesco'

          


          
            	The 1990s UK indie band Senseless Things entitled one of their songs Fishing at Tescos.

          


          
            	The six episode television mockumentary Time Trumpet, which was set as a look back at the past thirty years from the year 2031, included a section about Tesco's invasion of Denmark, turning it into the world's first 'retail country'.

          


          
            	Tesco replaces A&P in the Spice Girls' cover of the Waitresses' Christmas hit ' Christmas Wrapping' with the lyric, 'Tesco has provided me with the world's smallest turkey.'

          


          
            	Tesco is mentioned in The Pogues song "Rain Street" - 'There's a Tesco on the sacred ground/Where I pulled her knickers down'

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Tesco"
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              	Tesseract

              (8-cell)

              4-cube
            


            
              	[image: ]

              Schlegel diagram
            


            
              	Type

              	Regular polychoron
            


            
              	Family

              	hypercube
            


            
              	Cells

              	8 (4.4.4) [image: ]
            


            
              	Faces

              	24 {4}
            


            
              	Edges

              	32
            


            
              	Vertices

              	16
            


            
              	Vertex figure

              	(3.3.3)
            


            
              	Schlfli symbols

              	{4,3,3}

              {4,3}x{}

              {4}x{4}

              {4}x{}x{}

              {}x{}x{}x{}
            


            
              	Coxeter-Dynkin diagrams

              	[image: Image:CDW ring.jpg]
            


            
              	Symmetry group

              	B4, [3,3,4]
            


            
              	Dual

              	16-cell
            


            
              	Properties

              	convex
            

          


          In geometry, the tesseract, also called 8-cell or octachoron, is the four-dimensional analog of the cube, which is in turn the three dimensional analog of the square. The tesseract is to the cube as the cube is to the square; or, more formally, the tesseract can be described as a regular convex 4-polytope whose boundary consists of eight cubical cells.


          A generalization of the cube to dimensions greater than three is called a  hypercube, n-cube or measure polytope. The tesseract is the four-dimensional hypercube or 4-cube.


          
            [image: Rotating shadow of a tesseract rotating on a single axis]

            
              Rotating shadow of a tesseract rotating on a single axis
            

          


          According to the Oxford English Dictionary, the word tesseract was coined and first used in 1888 by Charles Howard Hinton in his book A New Era of Thought, from the Greek έ ί (four rays), referring to the four lines from each vertex to other vertices. Some people have called the same figure a tetracube, and also simply a "hypercube" (although a hypercube can be of any dimension).


          


          Geometry


          The tesseract can be constructed in a number of different ways. As a regular polytope constructed by three cubes folded together around every edge, it has Schlfli symbol {4,3,3}. Constructed as a 4D hyperprism made of two parallel cubes, it can be named as a composite Schlfli symbol {4,3}x{ }. As a duoprism, a Cartesian product of two squares, it can be named by a composite Schlfli symbol {4}x{4}.


          Since each vertex of a tesseract is adjacent to four edges, the vertex figure of the tesseract is a regular tetrahedron. The dual polytope of the tesseract is called the hexadecachoron, or 16-cell, with Schlfli symbol {3,3,4}.


          The standard tesseract in Euclidean 4-space is given as the convex hull of the points (1, 1, 1, 1). That is, it consists of the points:


          
            	[image: \{(x_1,x_2,x_3,x_4) \in \mathbb R^4 \,:\, -1 \leq x_i \leq 1 \}.]

          


          A tesseract is bounded by eight hyperplanes (xi = 1). Each pair of non-parallel hyperplanes intersects to form 24 square faces in a tesseract. Three cubes and three squares intersect at each edge. There are four cubes, six squares, and four edges meeting at every vertex. All in all, it consists of 8 cubes, 24 squares, 32 edges, and 16 vertices.


          


          Projections to 2 dimensions


          The construction of a hypercube can be imagined the following way:


          
            	1-dimensional: Two points A and B can be connected to a line, giving a new line AB.


            	2-dimensional: Two parallel lines AB and CD can be connected to become a square, with the corners marked as ABCD.


            	3-dimensional: Two parallel squares ABCD and EFGH can be connected to become a cube, with the corners marked as ABCDEFGH.


            	4-dimensional: Two parallel cubes ABCDEFGH and IJKLMNOP can be connected to become a hypercube, with the corners marked as ABCDEFGHIJKLMNOP.

          


          This structure is not easily imagined but it is possible to project tesseracts into three- or two-dimensional spaces. Furthermore, projections on the 2D-plane become more instructive by rearranging the positions of the projected vertices. In this fashion, one can obtain pictures that no longer reflect the spatial relationships within the tesseract, but which illustrate the connection structure of the vertices, such as in the following examples:


          A tesseract is in principle obtained by combining two cubes. The scheme is similar to the construction of a cube from two squares: juxtapose two copies of the lower dimensional cube and connect the corresponding vertices. Each edge of a tesseract is of the same length. A multitude of cubes that are nicely interconnected. The vertices of the tesseract with respect to the distance along the edges, with respect to the bottom point. This view is of interest when using tesseracts as the basis for a network topology to link multiple processors in parallel computing: the distance between two nodes is at most 4 and there are many different paths to allow weight balancing.


          Tesseracts are also bipartite graphs, just as a path, square, cube and tree are.


          


          Projections to 3 dimensions


          
            [image: The rhombic dodecahedron forms the hull of the vertex-first projection of a tesseract to 3 dimensions]

            
              The rhombic dodecahedron forms the hull of the vertex-first projection of a tesseract to 3 dimensions
            

          


          
            [image: Projection envelopes of the tesseract. (Each cell is drawn with different color faces, inverted cells are undrawn)]

            
              Projection envelopes of the tesseract. (Each cell is drawn with different colour faces, inverted cells are undrawn)
            

          


          The cell-first parallel projection of the tesseract into 3-dimensional space has a cubical envelope. The nearest and farthest cells are projected onto the cube, and the remaining 6 cells are projected onto the 6 square faces of the cube.


          The face-first parallel projection of the tesseract into 3-dimensional space has a cuboidal envelope. Two pairs of cells project to the upper and lower halves of this envelope, and the 4 remaining cells project to the side faces.


          The edge-first parallel projection of the tesseract into 3-dimensional space has an envelope in the shape of a hexagonal prism. Six cells project onto rhombic prisms, which are laid out in the hexagonal prism in a way analogous to how the faces of the 3D cube project onto 6 rhombs in a hexagonal envelope under vertex-first projection. The two remaining cells project onto the prism bases.


          The vertex-first parallel projection of the tesseract into 3-dimensional space has a rhombic dodecahedral envelope. There are exactly two ways of decomposing a rhombic dodecahedron into 4 congruent parallelepipeds, giving a total of 8 possible parallelepipeds. The images of the tesseract's cells under this projection are precisely these 8 parallelepipeds. This projection is also the one with maximal volume.


          


          Unfolding the tesseract


          The tesseract can be unfolded into eight cubes, just as the cube can be unfolded into six squares. An unfolding of a polytope is called a net. There are 261 distinct nets of the tesseract. The unfoldings of the tesseract can be counted by mapping the nets to paired trees (a tree together with a perfect matching in its complement).


          


          Tesseracts in popular culture


          


          Books/print


          
            	Madeline L'Engle's novel A Wrinkle in Time uses tesseracts as a way for Meg Murry and her companions to travel to other planets and dimensions, however the description more closely matches a wormhole.


            	Carl Sagan describes the tesseract in great detail using layman's terms in Cosmos, episode 10.


            	In Edwin A. Abbott's novel Flatland, 1884, a hypercube is imagined by the narrator.


            	Robert A. Heinlein mentioned hypercubes in at least three of his science fiction stories. In And He Built a Crooked House (1940), he described a house built as a net (i.e., an unfolding of the cells into three-dimensional space) of a tesseract. It collapsed, becoming a real 4-dimensional tesseract. Heinlein's 1963 novel Glory Road included the foldbox, a hyperdimensional packing case that was bigger inside than outside.


            	Hypercubes and all kinds of multi-dimensional space and structures star prominently in many books by Rudy Rucker.


            	A hypercube is used as the main deus ex machina of Robert J. Sawyer's book Factoring Humanity, even appearing on its North American cover.


            	Piers Anthony's novel Cube Route also features a tesseract.


            	Alex Garland's second book is called "Tesseract: a novel".


            	The DC Comics crossover DC One Million showed a future Earth in which cities occupied extradimensional areas called tesseracts, leaving the planet's surface unspoiled. Similar technology was used for Superman's current Fortress of Solitude, and was used as storage space in the headquarters of the original incarnation (pre- Zero Hour) of the Legion of Super-Heroes.


            	Ian Irvine's Sci-Fi Fantasy 'Tetrarch' Book two of the 'The Well of Echoes Quartet'.


            	David Lubar's 'Sleeping Freshmen Never Lie'. Tesseract meaning "spiraling into another dimension."


            	Lewis Padgett's classic short story, ' Mimsy Were the Borogoves' features two children who construct a tesseract using information from the future. They ultimately disappear into another dimension.


            	Umberto Eco references tesseracts in Foucault's Pendulum

          


          Visual arts


          
            	The painting Crucifixion (Corpus Hypercubus), by Salvador Dal, 1954, depicts the crucified Jesus upon the net of a hypercube. It is featured at the Metropolitan Museum of Art in New York, USA.

          


          Television and movies


          
            	The television program Andromeda makes use of tesseract generators as a plot device. These are primarily intended to manipulate space (also referred to as phase shifting) but often cause problems with time as well.


            	A character in the television program Numb3rs shows a model of a tesseract in the second-season episode Rampage, during a discussion of using a 4-dimensional perspective to analyze an event.


            	The TV programme Strange Days at Blake Holsey High has an episode where the school campus transforms into a self-folding hypercube.


            	The movie Cube 2: Hypercube focuses on eight strangers trapped inside a net of connected cubes or perhaps some sort of tesseract which shifts in the direction of the 8 strangers movements in any directions, making a seemingly endless continuum of singular cubes.


            	The movie The Last Mimzy mentions tesseracts in a list of other geometrical shapes when the children are dreaming about the bridge across the universe, as does the short story on which it is based, ' Mimsy Were the Borogoves' (listed above). This may also be in homage to A Wrinkle in Time.

          


          Business


          
            	Tesseract Books was a prominent publisher of Canadian science fiction books. The company is now an imprint of Hades Publishing Inc.

          


          Video Games


          
            	Starflight included a tesseract as an artifact which could be found by exploring planet surfaces.

          


          Games


          
            	A tesseract forms the basis of the fantasy Advanced Dungeons & Dragons module Baba Yaga's Hut, which appeared in an early issue of Dragon Magazine, with the tesseract existing as the interior of the titular Hut.

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Tesseract"
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              Classification and external resources
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              	Muscular spasms in a patient suffering from tetanus. Painting by Sir Charles Bell, 1809.
            


            
              	ICD- 10

              	A 33.- A 35.
            


            
              	ICD- 9

              	037, 771.3
            


            
              	DiseasesDB

              	2829
            


            
              	MedlinePlus

              	000615
            


            
              	eMedicine

              	emerg/574
            

          


          Tetanus is a medical condition that is characterized by a prolonged contraction of skeletal muscle fibers. The primary symptoms are caused by tetanospasmin, a neurotoxin produced by the Gram-positive, obligate anaerobic bacterium Clostridium tetani. Infection generally occurs through wound contamination, and often involves a cut or deep puncture wound. As the infection progresses, muscle spasms in the jaw develop hence the common name, lockjaw. This is followed by difficulty swallowing and general muscle stiffness and spasms in other parts of the body. Infection can be prevented by proper immunization and by post-exposure prophylaxis.


          The clinical manifestations of tetanus are caused when tetanus toxin blocks inhibitory nerve impulses, by preventing the release of inhibitory neurotransmitters GABA and glycine. The result is disinhibition, or increased relative excitation. This leads to unopposed muscle contraction and spasm. Seizures may occur, and the autonomic nervous system may also be affected. The frequency of action potentials at the neuromuscular junctions increases above a threshold at which point muscle fibers enter a state of tetanus, a state of sustained maximal contraction. The term tetany refers to sustained muscle contraction that is not caused by tetanus.


          


          Signs and symptoms


          Tetanus affects skeletal muscle, a type of striated muscle. The other type of striated muscle, cardiac or heart muscle cannot be tetanized because of their intrinsic electrical properties. In recent years, approximately 11% of reported tetanus cases have been fatal. The highest mortality rates are in unvaccinated persons and persons over 60 years of age. C. tetani, the bacteria that causes tetanus, is recovered from the initial wound in only about 30% of cases, and can be found in patients who do not have tetanus.


          The incubation period of tetanus ranges from 3 to 21 days, with an average onset of clinical presentation of symptoms in 8 days. In general, the farther the injury site is from the central nervous system, the longer the incubation period. The shorter the incubation period, the higher the chance of death. In neonatal tetanus, symptoms usually appear from 4 to 14 days after birth, averaging about 7 days. On the basis of clinical findings, four different forms of tetanus have been described.


          Local tetanus is an uncommon form of the disease, in which patients have persistent contraction of muscles in the same anatomic area as the injury. The contractions may persist for many weeks before gradually subsiding. Local tetanus is generally milder; only about 1% of cases are fatal, but it may precede the onset of generalized tetanus.


          Cephalic tetanus is a rare form of the disease, occasionally occurring with otitis media (ear infections) in which C. tetani is present in the flora of the middle ear, or following injuries to the head. There is involvement of the cranial nerves, especially in the facial area.


          Generalized tetanus is the most common type of tetanus, representing about 80% of cases. The generalized form usually presents with a descending pattern. The first sign is trismus or lockjaw, followed by stiffness of the neck, difficulty in swallowing, and rigidity of pectoral and calf muscles. Other symptoms include elevated temperature, sweating, elevated blood pressure, and episodic rapid heart rate. Spasms may occur frequently and last for several minutes. Spasms continue for 34 weeks and complete recovery may take months.


          Neonatal tetanus is a form of generalized tetanus that occurs in newborn infants. It occurs in infants who have not acquired passive immunity because the mother has never been immunized. It usually occurs through infection of the unhealed umbilical stump, particularly when the stump is cut with a non-sterile instrument. Neonatal tetanus is common in many developing countries and is responsible for 14% (215,000) of all neonatal deaths, but is very rare in developed countries.


          


          Spatula test


          The "spatula test" for tetanus involves touching the posterior pharyngeal wall with a sterile, soft-tipped instrument and observing the effect. A positive test result is the involuntary contraction of the jaw (biting down on the "spatula"), and a negative test result would normally be a gag reflex attempting to expel the foreign object.


          A short report in The American Journal of Tropical Medicine and Hygiene states that in a patient research study, the spatula test had a high specificity (zero false-positive test results) and a high sensitivity (94% of infected patients produced a positive test result).


          


          Treatment


          The wound must be cleaned. Dead and infected tissue should be removed by surgical debridement. Metronidazole treatment decreases the number of bacteria but has no effect on the bacterial toxin. Penicillin was once used to treat tetanus, but is no longer the treatment of choice because of a theoretical risk of increased spasms. It should still be used if metronidazole is not available. Passive immunization with human anti- tetanospasmin immunoglobulin or tetanus immune globulin is crucial. If specific anti-tetanospasmin immunoglobulin is not available, then normal human immunoglobulin may be given instead. All tetanus victims should be vaccinated against the disease or offered a booster shot.


          
            [image: An infant suffering from neonatal tetanus.]

            
              An infant suffering from neonatal tetanus.
            

          


          It takes 2-14 days for symptoms to develop after infection. Symptoms peak 17 days after infection.


          


          Mild tetanus


          Mild cases of tetanus can be treated with:


          
            	Tetanus immune globulin IV or IM


            	metronidazole IV for 10 days


            	diazepam


            	tetanus vaccination


            	tetanus shots


            	tetanus digestion

          


          


          Severe tetanus


          Severe cases will require admission to intensive care. In addition to the measures listed above for mild tetanus:


          
            [image: Lock-jaw in a patient suffering from tetanus.]

            
              Lock-jaw in a patient suffering from tetanus.
            

          


          
            	human tetanus immunoglobulin injected intrathecally (increases clinical improvement from 4% to 35%)


            	tracheostomy and mechanical ventilation for 3 to 4 weeks,


            	magnesium, as an intravenous (IV) infusion, to prevent muscle spasm,


            	diazepam (known under the common name Valium) as a continuous IV infusion,


            	the autonomic effects of tetanus can be difficult to manage (alternating hyper- and hypotension, hyperpyrexia/ hypothermia) and may require IV labetalol, magnesium, clonidine, or nifedipine.

          


          Drugs such as chlorpromazine or diazepam, or other muscle relaxants can be given to control the muscle spasms. In extreme cases it may be necessary to chemically paralyze the patient with curare-like drugs and use a mechanical ventilator.


          In order to survive a tetanus infection, the maintenance of an airway and proper nutrition are required. An intake of 3500-4000 Calories, and at least 150g of protein, is often given in liquid form through a tube directly into the stomach, or through a drip into a vein. This high-caloric diet maintenance is required due to the increased metabolic strain brought on by the increased muscle activity.


          


          Prevention


          Tetanus can be prevented by vaccination. The CDC recommends that adults receive a booster vaccine every ten years, and standard care in many places is to give the booster to any patient with a puncture wound who is uncertain of when he or she was last vaccinated, or if the patient has had fewer than 3 lifetime doses of the vaccine. The booster cannot prevent a potentially fatal case of tetanus from the current wound, as it can take up to two weeks for tetanus antibodies to form. In children under the age of seven, the tetanus vaccine is often administered as a combined vaccine, DPT vaccine or DTaP, which also includes vaccines against diphtheria and pertussis. For adults and children over seven, the Td vaccine (tetanus and diphtheria) or Tdap (tetanus, diphtheria, and acellular pertussis) is commonly used.


          


          Epidemiology


          
            [image: Tetanus cases reported worldwide (1990-2004). Ranging from strongly prevalent (in dark red) to very few cases (in light yellow) (gray, no data).]

            
              Tetanus cases reported worldwide (1990-2004). Ranging from strongly prevalent (in dark red) to very few cases (in light yellow) (gray, no data).
            

          


          Tetanus is a global health problem since C. tetani and Geravium tetani spores are ubiquitous. The disease occurs almost exclusively in persons who are unvaccinated or inadequately immunized. Tetanus occurs worldwide but is more common in hot, damp climates with soil rich in organic matter. This is particularly true with manure-treated soils, the spores are widely distributed in the intestines and feces of many non-human animals such as horses, sheep, cattle, dogs, cats, rats, guinea pigs, and chickens. In agricultural areas, a significant number of human adults may harbour the organism. The spores can also be found on skin surfaces and in contaminated heroin.


          Tetanus, particularly the neonatal form, remains a significant public health problem in non-industrialized countries. There are about one million cases of tetanus reported worldwide, causing an estimated 300,000 to 500,000 deaths each year.


          In the US, there are fewer than 100 cases and approximately five deaths each year. Nearly all of the cases in the US occur in unimmunized individuals or individuals who have allowed their inoculations to lapse, whereas most cases in developing countries are due to the neonatal form of tetanus.


          Tetanus is not contagious from person to person and is the only vaccine-preventable disease that is infectious but is not contagious.


          


          Association with rust


          Tetanus is often associated with rust, especially rusty nails, but this concept is somewhat misleading. Objects that accumulate rust are often found outdoors, or in places that harbour anaerobic bacteria, but the rust itself does not cause tetanus nor does it contain more C. tetani bacteria. The rough surface of rusty metal merely provides a prime habitat for a C. tetani endospore to reside. An endospore is a non-metabolising survival structure that begins to metabolise and cause infection once in an adequate environment. Because C. tetani is an anaerobic bacterium, it, and its endospores, will thrive in an environment that lacks oxygen. Hence, stepping on a nail (rusty or not) may result in a tetanus infection, due to the ideal bacterial breeding ground provided by the low-oxygen environment of a puncture wound.


          


          Famous tetanus victims


          
            	George Montagu - English ornithologist; contracted tetanus when he stepped on a nail.


            	Joe Powell - English footballer; contracted following amputation of a badly broken arm.


            	John A. Roebling - Civil Engineer and Architect famous for his bridge designs, particularly the Brooklyn Bridge; contracted following amputation of his foot due to an injury caused by a ferry when it crashed into a wharf.


            	George Crockett Strong - Union brigadier general in the American Civil War; from wounds sustained in the assault against Fort Wagner on Morris Island, South Carolina.


            	Fred Thomson - silent film actor; stepped on a nail.


            	Johann Tserclaes, Count of Tilly; wounded by a cannon ball in the Battle of Rain.


            	Traveller - General Robert E. Lee's favorite horse; stepped on a nail.


            	John Thoreau; brother of Henry David Thoreau

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Tetanus"
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              	Regular Tetrahedron
            


            
              	[image: Tetrahedron]

              (Click here for rotating model)
            


            
              	Type

              	Platonic solid
            


            
              	Elements

              	F = 4, E = 6

              V = 4 ( = 2)
            


            
              	Faces by sides

              	4{3}
            


            
              	Schlfli symbol

              	{3,3}
            


            
              	Wythoff symbol

              	3 | 2 3

              | 2 2 2
            


            
              	Coxeter-Dynkin

              	[image: Image:CDW_hole.jpg]
            


            
              	Symmetry

              	Td
            


            
              	References

              	U01, C15, W1
            


            
              	Properties

              	Regular convex deltahedron
            


            
              	Dihedral angle

              	70.528779 = arccos(1/3)
            


            
              	[image: Tetrahedron]

              3.3.3

              ( Vertex figure)

              	[image: ]

              Self-dual

              ( dual polyhedron)
            


            
              	[image: Tetrahedron]

              Net
            

          


          A tetrahedron (plural: tetrahedra) is a polyhedron composed of four triangular faces, three of which meet at each vertex. A regular tetrahedron is one in which the four triangles are regular, or "equilateral," and is one of the Platonic solids.


          The tetrahedron is one kind of pyramid, the second most common type; a pyramid has a flat base, and triangular faces above it, but the base can be of any polygonal shape, not just square or triangular.


          Like all convex polyhedra, a tetrahedron can be folded from a single sheet of paper.


          


          Formulas for regular tetrahedron


          For a regular tetrahedron of edge length a:


          
            
              	Surface area

              	[image: A=a^2\sqrt{3} \,]
            


            
              	Volume

              	[image: V=\begin{matrix}{1\over12}\end{matrix}a^3\sqrt{2} \,]
            


            
              	Height

              	[image: h=\sqrt{6}(a/3) \,]
            


            
              	Angle between an edge and a face

              	[image: \arctan(\sqrt{2}) \,]

              (approx. 55)
            


            
              	Angle between two faces

              	[image: \arccos(1/3) = \arctan(2\sqrt{2}) \,]

              (approx. 71)
            


            
              	Angle between the segments joining the centre and the vertices

              	[image: {\pi \over 2} + \arcsin(1/3)\,]

              (approx. 109.471)
            


            
              	Solid angle at a vertex subtended by a face

              	[image:  3 \arccos(1/3) - \pi \,]

              (approx. 0.55129 steradians)
            


            
              	Radius of circumsphere

              	[image: R=\sqrt{6}(a/4) \,]
            


            
              	Radius of insphere that is tangent to faces

              	[image: r=\sqrt{6}(a/12) \,]
            


            
              	Radius of midsphere that is tangent to edges

              	[image: r_M=\sqrt{2}(a/4) \,]
            


            
              	Radius of exspheres

              	[image: r_E=\sqrt{6}(a/6) \,]
            


            
              	Distance to exsphere centre from a vertex

              	[image: \sqrt{6}(a/2) \,]
            

          


          Note that with respect to the base plane the slope of a face ([image:  2 \sqrt{2} ]) is twice that of an edge ([image:  \sqrt{2} ]), corresponding to the fact that the horizontal distance covered from the base to the apex along an edge is twice that along the median of a face. In other words, if C is the centroid of the base, the distance from C to a vertex of the base is twice that from C to the midpoint of an edge of the base. This follows from the fact that the medians of a triangle intersect at its centroid, and this point divides each of them in two segments, one of which is twice as long as the other (see proof).


          


          Volume of any tetrahedron


          The volume of any tetrahedron is given by the pyramid volume formula:


          
            	[image: V = \frac{1}{3} Ah \,]

          


          where A is the area of the base and h the height from the base to the apex. This applies for each of the four choices of the base, so the distances from the apexes to the opposite faces are inversely proportional to the areas of these faces.


          For a tetrahedron with vertices a = (a1, a2, a3), b = (b1, b2, b3), c = (c1, c2, c3), and d = (d1, d2, d3), the volume is (1/6)|det(ab, bc, cd)|, or any other combination of pairs of vertices that form a simply connected graph. This can be rewritten using a dot product and a cross product, yielding


          
            	[image: V = \frac { |(\mathbf{a}-\mathbf{d}) \cdot ((\mathbf{b}-\mathbf{d}) \times (\mathbf{c}-\mathbf{d}))| } {6}.]

          


          If the origin of the coordinate system is chosen to coincide with vertex d, then d = 0, so


          
            	[image: V = \frac { |\mathbf{a} \cdot (\mathbf{b} \times \mathbf{c})| } {6},]

          


          where a, b, and c represent three edges that meet at one vertex, and [image: \mathbf{a} \cdot (\mathbf{b} \times \mathbf{c})] is a scalar triple product. Comparing this formula with that used to compute the volume of a parallelepiped, we conclude that the volume of a tetrahedron is equal to 1/6 of the volume of any parallelepiped which shares with it three converging edges.


          It should be noted that the triple scalar can be represented by the following determinants:


          
            	[image:  6 \cdot \mathbf{V} =\begin{vmatrix} \mathbf{a} & \mathbf{b} & \mathbf{c} \end{vmatrix} ]  or  [image:  6 \cdot \mathbf{V} =\begin{vmatrix} \mathbf{a} \\ \mathbf{b} \\ \mathbf{c} \end{vmatrix} ]  where  [image:  \mathbf{a} = (a_1,a_2,a_3) \,]  is expressed as a row or column vector etc.

          


          
            	Hence

          


          
            	[image:  36 \cdot \mathbf{V^2} =\begin{vmatrix} \mathbf{a^2} & \mathbf{a} \cdot \mathbf{b} & \mathbf{a} \cdot \mathbf{c} \ \mathbf{a} \cdot \mathbf{b} & \mathbf{b^2} & \mathbf{b} \cdot \mathbf{c} \ \mathbf{a} \cdot \mathbf{c} & \mathbf{b} \cdot \mathbf{c} & \mathbf{c^2} \end{vmatrix} ]  where  [image:  \mathbf{a} \cdot \mathbf{b} = ab\cos{C} ]  etc.

          


          
            	which gives

          


          
            	[image:  \mathbf{V}= \frac {abc} {6} \sqrt{1 + 2\cos{A}\cos{B}cos{C}-\cos^2{A}-\cos^2{B}-\cos^2{C}} \, ]

          


          If we are given only the distances between the vertices of any tetrahedron, then we can compute its volume using the formula:


          
            	[image: 288 \cdot V^2 = \begin{vmatrix} 0 & 1 & 1 & 1 & 1 \ 1 & 0 & d_{12}^2 & d_{13}^2 & d_{14}^2 \ 1 & d_{21}^2 & 0 & d_{23}^2 & d_{24}^2 \ 1 & d_{31}^2 & d_{32}^2 & 0 & d_{34}^2 \ 1 & d_{41}^2 & d_{42}^2 & d_{43}^2 & 0 \end{vmatrix}. ]

          


          If the determinant's value is negative this means we can not construct a tetrahedron with the given distances between the vertices.


          


          Distance between the edges


          Any two opposite edges of a tetrahedron lie on two skew lines. If the closest pair of points between these two lines are points in the edges, they define the distance between the edges; otherwise, the distance between the edges equals that between one of the endpoints and the opposite edge.


          


          Three dimensional properties of a generalized tetrahedron


          As with triangle geometry, there is a similar set of three dimensional geometric properties for a tetrahedron. A generalised tetrahedron has an insphere, circumsphere, medial tetrahedron and exspheres. It has respective centers such as incenter, circumcenter, excenters, Spieker centre and points such as a centroid. However there is, generally, no orthocenter in the sense of intersecting altitudes. There is an equivalent sphere to the triangular nine point circle that is the circumsphere of the medial tetrahedron. However its circumsphere does not, generally, pass through the base points of the altitudes of the reference tetrahedron.


          To resolve these inconsistencies, a substitute centre known as the Monge point that always exists for a generalized tetrahedron is introduced. This point was first identified by Gaspard Monge. For tetrahedra where the altitudes do intersect, the Monge point and the orthocenter coincide. The Monge point is define as the point where the six midplanes of a tetrahedron intersect. A midplane is defined as a plane that is orthogonal to an edge joining any two vertices that also contains the centroid of an opposite edge formed by joining the other two vertices.


          An orthogonal line dropped from the Monge point to any face is coplanar with two other orthogonal lines to the same face. The first is an altitude dropped from a corresponding vertex to the chosen face. The second is an orthogonal line to the chosen face that passes through the orthocenter of that face. This orthogonal line through the Monge point lies mid way between the altitude and the orthocentric orthogonal line.


          The Monge point, centroid and circumcenter of a tetrahedron are colinear and form the Euler line of the tetrahedron. However, unlike the triangle, the centroid of a tetrahedron lies at the midpoint of its Monge point and circumcenter.


          There is an equivalent sphere to the triangular nine point circle for the generalized tetrahedron. It is the circumsphere of its medial tetrahedron. It is a twelve point sphere centered at the circumcenter of the medial tetrahedron. By definition it passes through the centroids of the four faces of the reference tetrahedron. It passes through four substitute Euler points that are located at a distance of 1/3 of the way from M, the Monge point, toward each of the four vertices. Finally it passes through the four base points of orthogonal lines dropped from each Euler point to the face not containing the vertex that generated the Euler point.


          If T represents this twelve point center then it also lies on the Euler line, unlike its triangular counterpart, the center lies 1/3 of the way from M, the Monge point towards the circumcenter. Also an orthogonal line through T to a chosen face is coplanar with two other orthogonal lines to the same face. The first is an orthogonal line passing through the corresponding Euler point to the chosen face. The second is an orthogonal line passing through the centroid of the chosen face. This orthogonal line through the twelve point center lies mid way between the Euler point orthogonal line and the centroidal orthogonal line. Furthermore, for any face, the twelve point centre lies at the mid point of the corresponding Euler point and the orthocenter for that face.


          The radius of the twelve point sphere is 1/3 of the circumradius of the reference tetrahedron.


          If OABC forms a generalized tetrahedron with a vertex O as the origin and vectors [image:  \mathbf{a}, \mathbf{b} \,] and [image:  \mathbf{c} \,] represent the positions of the vertices A, B and C with respect to O, then the radius of the insphere is given by:


          
            	[image:  r= \frac {6V} {|\mathbf{b} \times \mathbf{c}| + |\mathbf{c} \times \mathbf{a}| + |\mathbf{a} \times \mathbf{b}| + |(\mathbf{b} \times \mathbf{c}) + (\mathbf{c} \times \mathbf{a}) + (\mathbf{a} \times \mathbf{b})|} \,]

          


          and the radius of the circumsphere is given by:


          
            	[image:  R= \frac {|\mathbf{a^2}(\mathbf{b} \times \mathbf{c}) + \mathbf{b^2}(\mathbf{c} \times \mathbf{a}) + \mathbf{c^2}(\mathbf{a} \times \mathbf{b})|} {12V} \,]

          


          which gives the radius of the twelve point sphere:


          
            	[image:  r_T= \frac {|\mathbf{a^2}(\mathbf{b} \times \mathbf{c}) + \mathbf{b^2}(\mathbf{c} \times \mathbf{a}) + \mathbf{c^2}(\mathbf{a} \times \mathbf{b})|} {36V} \,]

          


          where:


          
            	[image:  6V= |\mathbf{a} \cdot (\mathbf{b} \times \mathbf{c})| \,]

          


          The vector position of various centers are given as follows:


          The centroid


          
            	[image:  \mathbf{G} = \frac{\mathbf{a} + \mathbf{b} + \mathbf{c}}{4} \,]

          


          The circumcenter


          
            	[image:  \mathbf{O}= \frac {\mathbf{a^2}(\mathbf{b} \times \mathbf{c}) + \mathbf{b^2}(\mathbf{c} \times \mathbf{a}) + \mathbf{c^2}(\mathbf{a} \times \mathbf{b})} {12V} \,]

          


          The Monge point


          
            	[image:  \mathbf{M} = \frac {\mathbf{a} \cdot (\mathbf{b} + \mathbf{c})(\mathbf{b} \times \mathbf{c}) + \mathbf{b}\cdot (\mathbf{c} + \mathbf{a})(\mathbf{c} \times \mathbf{a}) + \mathbf{c} \cdot (\mathbf{a} + \mathbf{b})(\mathbf{a} \times \mathbf{b})} {12V} \,]

          


          The Euler line relationships are:


          
            	[image:  \mathbf{G} = \mathbf{M} + \frac{1}{2} (\mathbf{O}-\mathbf{M})\,]

          


          
            	[image:  \mathbf{T} = \mathbf{M} + \frac{1}{3} (\mathbf{O}-\mathbf{M})\,]

          


          It should also be noted that:


          
            	[image:  \mathbf{a} \cdot \mathbf{O} = \frac {\mathbf{a^2}}{2} \quad\quad \mathbf{b} \cdot \mathbf{O} = \frac {\mathbf{b^2}}{2} \quad\quad \mathbf{c} \cdot \mathbf{O} = \frac {\mathbf{c^2}}{2}\,]

          


          and:


          
            	[image:  \mathbf{a} \cdot \mathbf{M} = \frac {\mathbf{a} \cdot (\mathbf{b} + \mathbf{c})}{2} \quad\quad \mathbf{b} \cdot \mathbf{M} = \frac {\mathbf{b} \cdot (\mathbf{c} + \mathbf{a})}{2} \quad\quad \mathbf{c} \cdot \mathbf{M} = \frac {\mathbf{c} \cdot (\mathbf{a} + \mathbf{b})}{2}\,]

          


          


          Geometric relations


          A tetrahedron is a 3- simplex. Unlike in the case of other Platonic solids, all vertices of a regular tetrahedron are equidistant from each other (they are in the only possible arrangement of four equidistant points).


          A tetrahedron is a triangular pyramid, and the regular tetrahedron is self-dual.


          A regular tetrahedron can be embedded inside a cube in two ways such that each vertex is a vertex of the cube, and each edge is a diagonal of one of the cube's faces. For one such embedding, the Cartesian coordinates of the vertices are


          
            	(+1, +1, +1);


            	(1, 1, +1);


            	(1, +1, 1);


            	(+1, 1, 1).

          


          For the other tetrahedron (which is dual to the first), reverse all the signs. The volume of this tetrahedron is 1/3 the volume of the cube. Combining both tetrahedra gives a regular polyhedral compound called the stella octangula, whose interior is an octahedron. Correspondingly, a regular octahedron is the result of cutting off, from a regular tetrahedron, four regular tetrahedra of half the linear size (i.e., rectifying the tetrahedron). The above embedding divides the cube into five tetrahedra, one of which is regular. In fact, 5 is the minimum number of tetrahedra required to compose a cube.


          Inscribing tetrahedra inside the regular compound of five cubes gives two more regular compounds, containing five and ten tetrahedra.


          Regular tetrahedra cannot tessellate space by themselves, although it seems likely enough that Aristotle reported it was possible. However, two regular tetrahedra can be combined with an octahedron, giving a rhombohedron which can tile space.


          However, there is at least one irregular tetrahedron of which copies can tile space. If one relaxes the requirement that the tetrahedra be all the same shape, one can tile space using only tetrahedra in various ways. For example, one can divide an octahedron into four identical tetrahedra and combine them again with two regular ones. (As a side-note: these two kinds of tetrahedron have the same volume.)


          The tetrahedron is unique among the uniform polyhedra in possessing no parallel faces.


          


          Related polyhedra


          



          


          Intersecting tetrahedra


          An interesting polyhedron can be constructed from five intersecting tetrahedra. This compound of five tetrahedra has been known for hundreds of years. It comes up regularly in the world of origami. Joining the twenty vertices would form a regular dodecahedron. There are both left-handed and right-handed forms which are mirror images of each other.


          


          The isometries of the regular tetrahedron


          
            [image: The proper rotations and reflections in the symmetry group of the regular tetrahedron]

            
              The proper rotations and reflections in the symmetry group of the regular tetrahedron
            

          


          The vertices of a cube can be grouped into two groups of four, each forming a regular tetrahedron (see above, and also animation, showing one of the two tetrahedra in the cube). The symmetries of a regular tetrahedron correspond to half of those of a cube: those which map the tetrahedrons to themselves, and not to each other.


          The tetrahedron is the only Platonic solid that is not mapped to itself by point inversion.


          The regular tetrahedron has 24 isometries, forming the symmetry group Td, isomorphic to S4. They can be categorized as follows:


          
            	
              T, isomorphic to alternating group A4 (the identity and 11 proper rotations) with the following conjugacy classes (in parentheses are given the permutations of the vertices, or correspondingly, the faces, and the unit quaternion representation):

              
                	identity (identity; 1)


                	rotation about an axis through a vertex, perpendicular to the opposite plane, by an angle of 120: 4 axes, 2 per axis, together 8 ((1 2 3), etc.; (1ijk)/2)


                	rotation by an angle of 180 such that an edge maps to the opposite edge: 3 ((1 2)(3 4), etc.; i,j,k)

              

            


            	reflections in a plane perpendicular to an edge: 6


            	reflections in a plane combined with 90 rotation about an axis perpendicular to the plane: 3 axes, 2 per axis, together 6; equivalently, they are 90 rotations combined with inversion (x is mapped to x): the rotations correspond to those of the cube about face-to-face axes

          


          


          The isometries of irregular tetrahedra


          The isometries of an irregular tetrahedron depend on the geometry of the tetrahedron, with 7 cases possible. In each case a 3-dimensional point group is formed.


          
            	An equilateral triangle base and isosceles (and non-equilateral) triangle sides gives 6 isometries, corresponding to the 6 isometries of the base. As permutations of the vertices, these 6 isometries are the identity 1, (123), (132), (12), (13) and (23), forming the symmetry group C3v, isomorphic to S3.


            	Four congruent isosceles (non-equilateral) triangles gives 8 isometries. If edges (1,2) and (3,4) are of different length to the other 4 then the 8 isometries are the identity 1, reflections (12) and (34), and 180 rotations (12)(34), (13)(24), (14)(23) and improper 90 rotations (1234) and (1432) forming the symmetry group D2d.


            	Four congruent scalene triangles gives 4 isometries. The isometries are 1 and the 180 rotations (12)(34), (13)(24), (14)(23). This is the Klein four-group V4  Z22, present as the point group D2.


            	Two pairs of isomorphic isosceles (non-equilateral) triangles. This gives two opposite edges (1,2) and (3,4) that are perpendicular but different lengths, and then the 4 isometries are 1, reflections (12) and (34) and the 180 rotation (12)(34). The symmetry group is C2v, isomorphic to V4.


            	Two pairs of isomorphic scalene triangles. This has two pairs of equal edges (1,3), (2,4) and (1,4), (2,3) but otherwise no edges equal. The only two isometries are 1 and the rotation (12)(34), giving the group C2 isomorphic to Z2.


            	Two unequal isosceles triangles with a common base. This has two pairs of equal edges (1,3), (1,4) and (2,3), (2,4) and otherwise no edges equal. The only two isometries are 1 and the reflection (34), giving the group Cs isomorphic to Z2.


            	No edges equal, so that the only isometry is the identity, and the symmetry group is the trivial group.

          


          


          A law of sines for tetrahedra and the space of all shapes of tetrahedra


          [image: Image:tetra.jpg]


          A corollary of the usual law of sines is that in a tetrahedron with vertices O, A, B, C, we have


          
            	[image:  \sin\angle OAB\cdot\sin\angle OBC\cdot\sin\angle OCA = \sin\angle OAC\cdot\sin\angle OCB\cdot\sin\angle OBA.\,]

          


          One may view the two sides of this identity as corresponding to clockwise and counterclockwise orientations of the surface.


          Putting any of the four vertices in the role of O yields four such identities, but in a sense at most three of them are independent: If the "clockwise" sides of three of them are multiplied and the product is inferred to be equal to the product of the "counterclockwise" sides of the same three identities, and then common factors are cancelled from both sides, the result is the fourth identity. One reason to be interested in this "independence" relation is this: It is widely known that three angles are the angles of some triangle if and only if their sum is a half-circle. What condition on 12 angles is necessary and sufficient for them to be the 12 angles of some tetrahedron? Clearly the sum of the angles of any side of the tetrahedron must be a half-circle. Since there are four such triangles, there are four such constraints on sums of angles, and the number of degrees of freedom is thereby reduced from 12 to 8. The four relations given by this sine law further reduce the number of degrees of freedom, not from 8 down to 4, but only from 8 down to 5, since the fourth constraint is not independent of the first three. Thus the space of all shapes of tetrahedra is 5-dimensional.


          


          Computational uses


          Complex shapes are often broken down into a mesh of irregular tetrahedra in preparation for finite element analysis and computational fluid dynamics studies.


          


          Applications and uses


          
            [image: The ammonium ion is tetrahedral]

            
              The ammonium ion is tetrahedral
            

          


          
            [image: Several of the Tetrahedron scoring pieces and goals from the 2005 FIRST Robotics Competition game]

            
              Several of the Tetrahedron scoring pieces and goals from the 2005 FIRST Robotics Competition game
            

          


          Packaging


          
            	The company Tetrapak's Tetra Classic is in the shape of a tetrahedral.

          


          Chemistry


          
            	The tetrahedron shape is seen in nature in covalent bonds of molecules. For instance in a methane molecule (CH4) the four hydrogen atoms lie in each corner of a tetrahedron with the carbon atom in the centre. For this reason, one of the leading journals in organic chemistry is called Tetrahedron. Ammonium is another example.


            	Angle from the centre to any two vertices is [image: \arccos{\left(-\tfrac{1}{3}\right)}], or approximately 109.47.

          


          Electronics


          
            	If each edge of a tetrahedron were to be replaced by a one ohm resistor, the resistance between any two vertices would be 1/2 ohm.

          


          Symbolism


          
            	The tetrahedron represents the classical element fire.

          


          Games


          
            	Especially in roleplaying, this solid is known as a d4, one of the more common polyhedral dice.


            	Tetrahedrons constructed of 1 1/4" PVC pipe, which were known as 'tetras', were used as the main scoring object on the 2005 FIRST Robotics Competition game Triple Play. The object of the game was to stack these 'tetras' onto larger tetrahedron goals which here placed in a 33 matrix.


            	Some Rubik's Cube-like puzzles are tetrahedral, such as the Pyraminx and Pyramorphix.


            	Pyramid head from the Silent Hill games has a tetrahedral on top of his head.

          


          

          Fiction


          
            	In the Xeelee Sequence of science fiction books by author Stephen Baxter, a blue-green tetrahedron is the symbol of free humanity.


            	The Triforces of the Legend of Zelda cartoon series are green and red tetrahedrons. The triforce's representation in the actual game series (starting in A Link to the Past) is that of an unfolded tetrahedron.


            	The story arc of the fan series "Star Trek: Hidden Frontier" evolves around gigantic ancient artifacts, which later become a centre part of the series. The artifacts are referred to as Tetrahedrons and have the shape of such a geometrical body. In the series, the Tetrahedrons possess the ability to produce a great deal of energy and are of unknown material and origin, however, they appear to be several million years old and it is outlined that these devices have been built by an ancient civilization.

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Tetrahedron"
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              	TeX
            


            
              	[image: The TeX logo]
            


            
              	Developed by

              	Donald Knuth
            


            
              	Latest release

              	3.1415926 / March 2008
            


            
              	OS

              	Cross-platform
            


            
              	Type

              	Typesetting
            


            
              	License

              	Permissive
            


            
              	Website

              	http://www.tug.org/
            

          


          TeX (pronounced /ˈtɛx/, as in Greek, often /ˈtɛk/ in English; written with a lowercase 'e' in imitation of the logo) is a typesetting system designed and mostly written by Donald Knuth. Together with the METAFONT language for font description and the Computer Modern typefaces, it was designed with two main goals in mind: to allow anybody to produce high-quality books using a reasonable amount of effort, and to provide a system that would give the exact same results on all computers, now and in the future. Within the typesetting system, its name is formatted as TeX.


          TeX is considered by many to be the best way to typeset complex mathematical formulae. TeX is popular in academia, especially in the mathematics and physics communities. It has largely displaced Unix troff, the other favored formatter, in many Unix installations, which use both for different purposes. It is now also being used for many other typesetting tasks, especially in the form of LaTeX and other template packages.


          The widely-used MIME Type for TeX is application/x-tex. TeX is free software.


          


          History


          When the first volume of Knuth's The Art of Computer Programming was published in 1969, it was typeset using hot metal type set by a Monotype Corporation linecaster, a hot metal typesetting machine from the 19th century which produced a good classic style appreciated by Knuth. When the second edition of the second volume was published, in 1976, the whole book had to be typeset again because the Monotype technology had been largely replaced by photographic techniques, and the original fonts were not available any more. However, when Knuth received the galley proofs of the new book on 30 March 1977, he found them awful. Around that time, Knuth saw for the first time the output of a high-quality digital typesetting system, and became interested in digital typography. The disappointing galley proofs gave him the final motivation to solve the problem at hand once and for all by designing his own typesetting system. On May 13, 1977, he wrote a memo to himself describing the basic features of TeX.


          He planned to finish it on his sabbatical in 1978, but as it happened the language was frozen only in 1989, more than ten years later. Guy Steele happened to be at Stanford during the summer of 1978, when Knuth was developing his first version of TeX. When Steele returned to MIT that fall, he rewrote TeX's I/O to run under the ITS operating system. The first version of TeX was written in the SAIL programming language to run on a PDP-10 under Stanford's WAITS operating system. For later versions of TeX, Knuth invented the concept of literate programming, a way of producing compilable source code and high quality cross-linked documentation (typeset in TeX, of course) from the same original file. The language used is called WEB and produces programs in DEC PDP-10 Pascal.


          A new version of TeX, rewritten from scratch and called TeX82, was published in 1982. Among other changes, the original hyphenation algorithm was replaced by a new algorithm written by Frank Liang. TeX82 also uses fixed-point arithmetic instead of floating-point, to ensure reproducibility of the results across different computer hardware, and includes a real, Turing-complete programming language, following intense lobbying by Guy Steele.


          In 1989, Donald Knuth released new versions of TeX and METAFONT. Despite his desire to keep the program stable, Knuth realised that 128 different characters for the text input were not enough to accommodate foreign languages; the main change in version 3.0 of TeX is thus the ability to work with 8-bits inputs, allowing 256 different characters in the text input.


          Since version 3, TeX has used an idiosyncratic version numbering system, where updates have been indicated by adding an extra digit at the end of the decimal, so that the version number asymptotically approaches . This is a reflection of the fact that TeX is now very stable, and only minor updates are anticipated. The current version of TeX is 3.1415926; it was last updated in March 2008. The design has been frozen after version 3.0, and no new feature or fundamental change will be added after that, so that all newer versions shall contain only bug fixes. Even though Donald Knuth himself has suggested a few areas in which TeX could have been improved, he indicated that he firmly believes that having an unchanged system that will produce the same output now and in the future is more important than introducing new features. For this reason, he has stated that the absolutely final change (to be made after my death) will be to change the version number to , at which point all remaining bugs will become features. Likewise, versions of METAFONT after 2.0 asymptotically approach e, and a similar change will be applied after Knuth's death.


          However, since the source code of TeX is essentially in the public domain (see below), other programmers are allowed (and explicitly encouraged) to improve the system, but are required to use another name to distribute the modified TeX, meaning that the source code can still evolve. For example, the Omega project was developed after 1991, primarily to enhance TeX's multilingual typesetting abilities. Donald Knuth himself created unofficial modified versions, such as TeX-XeT, which allows a user to mix texts written in left-to-right and right-to-left writing systems in the same document.


          


          The typesetting system


          TeX commands commonly start with a backslash and are grouped with curly braces. However, almost all of TeX's syntactic properties can be changed on the fly which makes TeX input hard to parse by anything but TeX itself. TeX is a macro- and token-based language: many commands, including most user-defined ones, are expanded on the fly until only unexpandable tokens remain which get executed. Expansion itself is practically side-effect free. Tail recursion of macros takes no memory, and if-then-else constructs are available. This makes TeX a Turing-complete language even at expansion level.


          The system can be divided into four levels: in the first, characters are read from the input file and assigned a category code (sometimes called catcode, for short). Combinations of a backslash (really: any character of category zero) followed by letters (characters of category 11) or a single other character are replaced by a control sequence token. In this sense this stage is like lexical analysis, although it does not form numbers from digits. In the next stage, expandable control sequences (such as conditionals or defined macros) are replaced by their replacement text. The input for the third stage is then a stream of characters (including ones with special meaning) and unexpandable control sequences (typically assignments and visual commands). Here characters get assembled into a paragraph. TeX's paragraph breaking algorithm works by optimizing breakpoints over the whole paragraph. The fourth stage breaks the vertical list of lines and other material into pages.


          The TeX system has precise knowledge of the sizes of all characters and symbols, and using this information, it computes the optimal arrangement of letters per line and lines per page. It then produces a DVI file (DeVice Independent) containing the final locations of all characters. This dvi file can be printed directly given an appropriate printer driver, or it can be converted to other formats. Nowadays, PDFTeX is often used which bypasses DVI generation altogether.


          The base TeX system understands about 300 commands, called primitives. However, these low-level commands are rarely used directly by users, and most functionality is provided by format files (predumped memory images of TeX after large macro collections have been loaded). Knuth's original default format, which adds about 600 commands, is Plain TeX ( available from CTAN). The most widely used format is LaTeX, originally developed by Leslie Lamport, which incorporates document styles for books, letters, slides, etc, and adds support for referencing and automatic numbering of sections and equations. Another widely used format, AMS-TeX, is produced by the American Mathematical Society, and provides many more user-friendly commands, which can be altered by journals to fit with their house style. Most of the features of AMS-TeX can be used in LaTeX by using the AMS packages. This is then referred to as AMS-LaTeX. Other formats include ConTeXt, used primarily for desktop publishing and written mostly by Hans Hagen at Pragma.


          


          How TeX is run


          
            [image: A sample page produced using TeX with the LaTeX macros.]
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          A sample Hello world program in plain TeX is:

          
Hello, World
\end   % marks the end of the file; not shown in the final output



          This might be in a file myfile.tex, as .tex is a common file extension for plain TeX files.


          By default, everything that follows a percent sign on a line is a comment, ignored by TeX. Running TeX on this file (for example, by typing tex myfile.tex in a command line interpreter, or by calling it from a graphical user interface) will create an output file called myfile.dvi, representing the content of the page in a device independent format ( DVI). The results can either be printed directly from a DVI viewer or converted to a more common format such as PostScript using the dvips program. This was because TeX natively uses bitmap fonts, which are only designed to display well at one particular size, whereas PostScript typically uses scalable Type 1 fonts. It is now possible to make dvips output scalable fonts with a bit of tweaking (newer versions of Ghostscript support it). TeX variants such as PDFTeX produce PDF files directly.


          


          Mathematical example


          TeX provides a text syntax for mathematical formulae. For example, the well-known quadratic formula, would appear as:

          
The quadratic formula is $-b \pm \sqrt{b^2 - 4ac} \over 2a$
\end



          and the output would resemble:


          
            	The quadratic formula is [image: \textstyle{-b \pm \sqrt{b^2 - 4ac} \over 2a}]

          


          Notice how the formula is printed in a way a person would write by hand, or typeset the equation. In a document, entering mathematics mode is done by starting with a $, then entering a formula in TeX semantics and closing again with another $. Knuth explained in a jest that he chose the dollar sign to indicate the beginning and end of mathematical mode in plain TeX because typesetting mathematics was traditionally supposed to be expensive. Display mathematics (mathematics presented centered on a new line) is similar but uses $$ instead of $. For example, the above with the quadratic formula in display math:

          
The quadratic formula is $$-b \pm \sqrt{b^2 - 4ac} \over 2a$$
\end



          renders as


          
            	The quadratic formula is

          


          [image: -b \pm \sqrt{b^2 - 4ac} \over 2a]


          


          Novel aspects of TeX


          The TeX software incorporates several aspects that were not available, or were of lower quality, in other typesetting programs at the time when TeX was released. Some of the innovations are based on interesting algorithms, and have led to a number of theses for Knuth's students. While some of these discoveries have now been incorporated into other typesetting programs, others, such as the rules for mathematical spacing, are still unique.


          


          Mathematical spacing


          


          Since the primary goal of TeX was the high-quality typesetting of his book The Art of Computer Programming, Knuth gave a lot of attention to the choice of proper spacing rules for mathematical formulae. He took three bodies of work that he considered as standards of excellence for mathematical typography: the books typeset by Addison-Wesley, the publisher of The Art of Computer Programming, in particular the work done by Hans Wolf; editions of the mathematical journal Acta Mathematica dating from around 1910; and a copy of Indagationes Mathematicae, a Dutch mathematics journal. Knuth looked closely at these examples to derive a set of spacing rules for TeX. While TeX provides some basic rules and the tools needed to specify proper spacing, the exact parameters depend on the font used to typeset the formula. For example, the spacing for Knuth's Computer Modern fonts has been precisely fine-tuned over the years and is now frozen, but when other fonts, such as AMS Euler, were used by Knuth for the first time, new spacing parameters had to be defined.


          


          Hyphenation and justification


          In comparison with manual typesetting, the problem of justification is easy to solve with a digital system such as TeX, which, provided that good points for line breaking have been defined, can automatically spread the spaces between words to fill in the line. The problem is thus to find the set of breakpoints that will give the most pleasing result. Many line breaking algorithms use a first-fit approach, where the breakpoints for each line are determined one after the other, and no breakpoint is changed after it has been chosen. Such a system is not able to define a breakpoint depending on the effect that it will have on the following lines. In comparison, the total-fit line breaking algorithm used by TeX and developed by Donald Knuth and Michael Plass considers all the possible breakpoints in a paragraph, and finds the combination of line breaks that will produce the most globally pleasing arrangement.


          Formally, the algorithm defines a value called badness associated with each possible line break; the badness is increased if the spaces on the line must stretch or shrink too much to make the line the correct width. Penalties are added if a breakpoint is particularly undesirable: for example, if a word must be hyphenated, if two lines in a row are hyphenated, or if a very loose line is immediately followed by a very tight line. The algorithm will then find the breakpoints that will minimize the sum of squares of the badness (including penalties) of the resulting lines. If the paragraph contains n possible breakpoints, the number of situations that must be evaluated naively is 2n. However, by using the method of dynamic programming, the complexity of the algorithm can be brought down to O(n2) (see Big O notation). Further simplifications (for example, not testing extremely unlikely breakpoints such as a hyphenation in the first word of a paragraph) lead to an efficient algorithm whose running time is almost always order of n. However, in general, a thesis by Michael Plass shows how the page breaking problem can be NP-complete because of the added complication of placing figures. A similar algorithm is used to determine the best way to break paragraphs across two pages, in order to avoid widows or orphans (lines that appear alone on a page while the rest of the paragraph is on the following or preceding page).


          TeX's line breaking algorithm has been adopted by several other programs, such as Adobe InDesign a desktop publishing application, and the GNU fmt Unix command line utility.


          If no suitable line break can be found for a line, the system will try to hyphenate a word. The original version of TeX used a hyphenation algorithm based on a set of rules for the removal of prefixes and suffixes of words, and for deciding if it should insert a break between the two consonants in a pattern of the form vowelconsonantconsonantvowel (which is possible most of the time). TeX82 uses a new hyphenation algorithm, designed by Frank Liang in 1983, to assign priorities to breakpoints in letter groups. A list of hyphenation patterns is first generated automatically from a corpus of hyphenated words (a list of 50,000 words). If TeX must find the acceptable hyphenation positions in the word encyclopedia, for example, it will consider all the subwords of the extended word .encyclopedia., where . is a special marker to indicate the beginning or end of the word. The list of subwords include all the subwords of length 1 (., e, n, c, y, etc), of length 2 (.e, en, nc, etc), etc, up to the subword of length 14, which is the word itself, including the markers. TeX will then look into its list of hyphenation patterns, and find subwords for which it has calculated the desirability of hyphenation at each position. In the case of our word, 11 such patterns can be matched, namely 1c4l4, 1cy, 1d4i3a, 4edi, e3dia, 2i1a, ope5d, 2p2ed, 3pedi, pedia4, y1c. For each position in the word, TeX will calculate the maximum value obtained among all matching pattern, yielding en1cy1c4l4o3p4e5d4i3a4. Finally, the acceptable positions are those indicated by an odd number, yielding the acceptable hyphenations en-cy-clo-pe-di-a. This system based on subwords allows the definition of very general patterns (such as 2i1a), with low indicative numbers (either odd or even), which can then be superseded by more specific patterns (such as 1d4i3a) if necessary. These patterns find about 90% of the hyphens in the original dictionary; more importantly, they do not insert any spurious hyphen. In addition, a list of exceptions (words for which the patterns do not predict the correct hyphenation) are included with the plain TeX format; additional ones can be specified by the user.


          


          METAFONT


          METAFONT, not strictly part of TeX, is a font description system which allows the designer to describe characters algorithmically. It uses Bezier curves in a fairly standard way to generate the actual characters to be displayed, but Knuth devotes lots of attention to the rasterizing problem on bitmapped displays. Another thesis, by John Hobby, further explores this problem of digitizing brush trajectories. This term derives from the fact that METAFONT describes characters as having been drawn by abstract brushes (and erasers).


          It is possible to use TeX and LaTeX without METAFONT. Adobe PostScript (Type 1) fonts may be used instead. (La)TeX expects fonts to be supplied as bitmaps at specific point sizes, while PostScript is a vector (outline) description scalable over a wide range, so this does introduce some minor complications. Nonetheless, with the help of some prewritten packages, (La)TeX can be made to use PostScript fonts. Further note that Type 1 or T1 can refer in documentation to two very different things: the TeX T1 character encoding scheme to map byte values to glyphs, and Adobe PostScript fonts.


          


          TeX macro language


          TeX provides an unusual macro language; the definition of a macro not only includes a list of commands but also the syntax of the call. Macros are completely integrated with a full-scale interpreted compile-time language that also guides processing.


          TeX's macro level of operation is lexical, but it is a built-in facility of TeX, that make use of syntax interpretation. Comparing with most widely used lexical preprocessors like M4, it differs slightly, as the body of a macro gets tokenized at definition time, that is, it is not completely raw text. Except for a few very special cases, this gives the same behaviour.


          The TeX macro language has been successfully used to extend TeX to, for instance, LaTeX and ConTeXt.


          


          Development


          The original source code for the current TeX software is written in WEB, a mixture of documentation written in TeX and a Pascal subset in order to ensure portability. For example, TeX does all of its dynamic allocation itself from fixed-size arrays and uses only fixed-point arithmetic for its internal calculations. As a result, TeX has been ported to almost all operating systems, usually by using the web2c program to convert the source code into C instead of directly compiling the Pascal code.


          Knuth has kept a very detailed log of all the bugs he has corrected and changes he has made in the program since 1982; as of 2005, the list contains 419 entries, not including the version modification that should be done after his death as the final change in TeX. Donald Knuth offers monetary awards to people who find and report a bug in TeX. The award per bug started at $2.56 (one "hexadecimal dollar") and doubled every year until it was frozen at its current value of $327.68. This has not made Knuth poor, however, as there have been very few bugs claimed. In addition, people have been known to frame a check proving they found a bug in TeX instead of cashing it.


          


          Packages


          TeX is usually provided in the form of an easy-to-install bundle of TeX itself along with METAFONT and all the necessary fonts, documents formats, and utilities needed to use the typesetting system. On UNIX-compatible systems, including Linux and Mac OS X, TeX is distributed in the form of the teTeX distribution and more recently the TeX Live distribution. On Microsoft Windows, there is the MiKTeX distribution (enhanced by ProTeX ) and the fpTeX distribution.


          Several document processing systems are based on TeX, notably jadeTeX, which uses TeX as a backend for printing from James Clark's DSSSL Engine, the Arbortext publishing system, and Texinfo, the GNU documentation processing system. TeX has been the official typesetting package for the GNU operating system since 1984.


          XeTeX is a new TeX engine that supports Unicode. Originally making use of advanced Mac OS X-specific font technologies, it now supports OpenType and is available on Linux and Microsoft Windows.


          Numerous extensions and companion programs for TeX exist, among them BibTeX for bibliographies (distributed with LaTeX), pdfTeX, which bypasses dvi and produces output in Adobe Systems' Portable Document Format, and Omega, which allows TeX to use the Unicode character set. Most TeX extensions are available for free from CTAN, the Comprehensive TeX Archive Network.


          


          Editors


          The TeXmacs text editor is a WYSIWYG scientific text editor that is intended to be compatible with TeX and Emacs. It uses Knuth's fonts, and can generate TeX output.


          LyX is a What You See is What You Mean document processor which runs on a variety of platforms including Linux, Windows (newer versions require Windows 2000 or later) or Mac OS X (using a non-native Qt front-end).


          TeXShop for Mac OS X, and WinShell for Windows are similar tools and provide integrated development environment (IDE) for working with LaTeX or TeX. For KDE, Kile provides such an IDE.


          GNU Emacs has various built-in and third party packages with support for TeX, the major one being AUCTeX. For Vim there is the Vim-LaTeX Suite.


          


          License


          Donald Knuth has indicated several times that the source code of TeX has been placed into the "public domain," and he strongly encourages modifications or experimentations with this source code. However, since the code is still copyrighted, it is technically free/ open-source software but is not in the public domain in the legal sense. In particular, since Knuth highly values the reproducibility of the output of all versions of TeX, any changed version must not be called TEX, TeX, or anything confusingly similar. To enforce this rule, any implementation of the system must pass a test suite called the TRIP test ( available on CTAN) before being allowed to be called TeX. The question of license is somewhat confused by the statements included at the beginning of the TeX source code, which indicate that all rights are reserved. Copying of this file is authorized only if (...) you make absolutely no changes to your copy. However, this restriction should be interpreted as a prohibition to change the source code as long as the file is called tex.web. This interpretation is confirmed later in the source code when the TRIP test is mentioned (If this program is changed, the resulting system should not be called \TeX).


          The American Mathematical Society has also claimed a trademark for TeX, which was rejected, because at the time this was tried (early 1980s), TEX (all caps) was registered by Honeywell for the Text EXecutive text processing system.


          


          Use of TeX


          In several technical fields, in particular computer science, mathematics and physics, TeX has become a de facto standard. Many thousands of books have been published using TeX, including books published by Addison-Wesley, Cambridge University Press, Elsevier, Oxford University Press and Springer. Numerous journals in these fields are produced using TeX or LaTeX, allowing authors to submit their raw manuscript written in TeX.


          While many publications in other fields, including dictionaries and legal publications, have been produced using TeX, it has not been as successful as in more technical fields, in particular because TeX was primarily designed for mathematics. When he designed TeX, Donald Knuth did not believe that a single typesetting system would fit everyone's needs; instead, he designed many hooks inside the program so that it would be possible to write extensions, and released the source code, hoping that publishers would design versions tailored to their needs. While such extensions have been created (including some by Knuth himself), most people have extended TeX only using macros and it has remained a system associated with technical typesetting.


          


          Pronouncing and writing TeX


          The name TeX is intended to be pronounced /ˈtɛx/. The X is meant to represent the Greek letter  ( chi). TeX is the abbreviation of έ (  technē), Greek for both "art" and "craft", which is also the source word of technical. English speakers often pronounce it /ˈtɛk/, like the first syllable of technical.


          The name is properly typeset with the "E" below the baseline and reduced spacing between the letters. This is done, as Donald Knuth mentions in his TeXBook, to distinguish e from other system names such as TEX, the Text EXecutive processor (developed by Honeywell Information Systems). Fans like to proliferate names from the word TeX  such as TeXnician (user of TeX software), TeXpert, TeXhacker (TeX programmer), TeXmaster (competent TeX programmer), TeXhax, and TeXnique.


          


          Community


          Notable entities in the TeX community include the TeX Users Group, which publishes TUGboat and The PracTeX Journal, and Deutschsprachige Anwendervereinigung TeX, a large user group in Germany.
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          A textile is a flexible material comprised of a network of natural or artificial fibers often referred to as thread or yarn. Yarn is produced by spinning raw wool fibers, linen, cotton, or other material on a spinning wheel to produce long strands known as yarn. Textiles are formed by weaving, knitting, crocheting, knotting, or pressing fibers together.


          


          Terminology


          The words fabric and cloth are commonly used in textile assembly trades (such as tailoring and dressmaking) as synonyms for textile. However, there are subtle differences in these terms. Textile refers to any material made of interlacing fibres. Fabric refers to any material made through weaving, knitting, crocheting, or bonding. Cloth refers to a finished piece of fabric that can be used for a purpose such as covering a bed.


          


          History


          The production of textiles is an important craft, whose speed and scale of production has been altered almost beyond recognition by industrialization and the introduction of modern manufacturing techniques. However, for the main types of textiles, plain weave, twill or satin weave there is little difference between the ancient and modern methods.


          


          Uses


          Textiles have an assortment of uses, the most common of which are for clothing and containers such as bags and baskets. In the household, they are used in carpeting, upholstered furnishings, window shades, towels, covering for tables, beds, and other flat surfaces, and in art. In the workplace, they are used in industrial and scientific processes such as filtering. Miscellaneous uses include flags, tents, nets, cleaning devices, such as handkerchiefs; transportation devices such as balloons, kites, sails, and parachutes; strengthening in composite materials such as fibre glass and industrial geotextiles, and smaller cloths are used in washing by "soaping up" the cloth and washing with it rather than using just soap.


          Textiles used for industrial purposes, and chosen for characteristics other than their appearance, are commonly referred to as technical textiles. Technical textiles include textile structures for automotive applications, medical textiles (e.g. implants), geotextiles (reinforcement of enbankments), agrotextiles (textiles for crop protection), protective clothing (e.g. against heat and radiation for fire fighter clothing, against molten metals for welders, stab protection, and bullet proof vests. In all these applications stringent performance requirement must be met.


          Production methods


          Weaving is a textile production method which involves interlacing a set of vertical threads (called the warp) with a set of horizontal threads (called the weft). This is done on a machine known as a loom, of which there are a number of types. Some weaving is still done by hand, but the vast majority is mechanised.


          Knitting and crocheting involve interlacing loops of yarn, which are formed either on a knitting needle or on a crochet hook, together in a line. The two processes are different in that knitting has several active loops at one time, on the knitting needle waiting to interlock with another loop, while crocheting never has more than one active loop on the needle.


          Braiding or plaiting involves twisting threads together into cloth. Knotting involves tying threads together and is used in making macrame.


          Lace is made by interlocking threads together independently, using a backing and any of the methods described above, to create a fine fabric with open holes in the work. Lace can be made by either hand or machine.


          Carpets, rugs, velvet, velour, and velveteen, are made by interlacing a secondary yarn through woven cloth, creating a tufted layer known as a nap or pile.


          Felting involves pressing a mat of fibers together, and working them together until they become tangled. A liquid, such as soapy water, is usually added to lubricate the fibers, and to open up the microscopic scales on strands of wool.


          


          Treatments


          Textiles are often dyed, with fabrics available in almost every colour. Coloured designs in textiles can be created by weaving together fibres of different colours ( plaid or ikat), adding coloured stitches to finished fabric ( embroidery), creating patterns by resist dyeing methods, tying off areas of cloth and dyeing the rest ( tie-dye), or drawing wax designs on cloth and dyeing in between them ( batik), or using various printing processes on finished fabric. Woodblock printing , still used in India and elsewhere today, is the oldest of these dating back to at least 220AD in China.


          Textiles are also sometimes bleached. In this process, the original colour of the textile is removed by chemicals or exposure to sunlight, turning the textile pale or white.


          Textiles are sometimes finished by starching, which makes the fabric stiff and less prone to wrinkles, or by waterproofing, which makes the fabric slick and impervious to water or other liquids. Since the 1990s, finishing agents have been used to strengthen fabrics and make them wrinkle free.
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          The TGV (train  grande vitesse, French for "high-speed train") is France's high-speed rail service developed by GEC-Alsthom (now Alstom) and SNCF, the French national rail operator, and operated primarily by SNCF. Following the inaugural TGV service between Paris and Lyon in 1981, the TGV network, centred on Paris, has expanded to connect cities across France and in adjacent countries. It holds the record for the fastest wheeled train, having reached 574.8 km/h (357 mph) on 3 April 2007, and also holds the world's highest average speed for a regular passenger service. TGV is a registered trademark of SNCF.


          The success of the first line led to an expansion of the network, with new lines built in the south, west, north and east of the country. Eager to emulate the success of the French network, neighbouring countries such as Belgium, Italy, Spain and Germany built their own high-speed lines. TGVs link with Switzerland through the French network, with Belgium, Germany and the Netherlands through the Thalys network, and the Eurostar network links France and Belgium with the United Kingdom. Several lines are planned, including extensions within France and to surrounding countries. Towns such as Tours have become a part of a "TGV commuter belt".


          TGV trainsets travel at up to 320 km/h (200 mph) in commercial use. A specially modified trainset reached 574.8km/h (357 mph) on test runs. The double decker TGV narrowly missed beating the overall world train speed record of 581km/h (360.8mph), which was reached in 2003 by a Japanese magnetic levitation, or maglev trains . It is made possible through the use of specially-designed LGVs (lignes  grande vitesse, high-speed lines) without sharp curves and with high-powered electric motors, low axle weight, articulated carriages and in-cab signalling (eliminating the need for drivers to view lineside signals at high speed).


          TGV trainsets are manufactured primarily by Alstom, now often with the involvement of a subcontractor, such as Bombardier. Except for a small series of TGVs used for postal freight between Paris, Lyon and Provence, the TGV is primarily a passenger service. Trains derived from TGV designs operate in South Korea ( KTX), Spain ( AVE) and USA ( ACELA Express).


          Travel by TGV has largely replaced air travel between connected cities, due to shorter travel times (especially for trips taking less than three hours), reduced check-in, security and boarding formalities, and the convenient location of stations in the hearts of cities. The TGV is a very safe mode of transport; whilst there have been accidents, there has never been a fatality while travelling at high speed.


          


          History


          The idea of the TGV was first proposed in the 1960s, after Japan had begun construction of the Shinkansen in 1959. At the time the French government favoured new technologies, exploring the production of hovercraft and maglev trains such as Arotrain. Simultaneously, SNCF began researching high speed trains that would operate on conventional track.


          It was originally planned that the TGV, then standing for trs grande vitesse (very high speed) or turbine grande vitesse (high speed turbine), would be propelled by gas turbine-electric locomotives. Gas turbines were selected for their small size, good power-to-weight ratio, and ability to deliver high power over an extended period. The first prototype, TGV 001, was the only TGV constructed with this engine - following the increase in the price of oil during the 1973 energy crisis, gas turbines were deemed impractical and the project turned to electricity from overhead lines. The electricity was to be generated by France's new nuclear power stations.


          TGV 001 was not a wasted prototype. Its gas-turbine powerplant was only one of many technologies for high-speed rail travel. It also tested high speed brakes, needed to dissipate the large amount of kinetic energy of a train at high speed, high speed aerodynamics, and signalling. It was articulated, meaning that two adjacent carriages shared a bogie between them, allowing free yet controlled motion with respect to one another. It reached 318km/h (198mph), which remains the world speed record for a non-electric train. Its interior and exterior were styled by British-born designer Jack Cooper, whose work formed the basis of early TGV designs, including the distinctive nose shape of the first TGV power cars.


          Changing the TGV to electric traction required a significant design overhaul. The first electric prototype, nicknamed Zbulon, was completed in 1974, testing features such as innovative body mounting of motors, pantographs, suspension and braking. Body mounting of motors allowed over 3tonnes to be eliminated from the power cars and massively reduced the amount of unsprung weight. The prototype travelled almost 1,000,000km (621,000miles) during testing.


          In 1976 the French government funded the TGV project, and construction of the LGV Sud-Est, the first high-speed line (ligne  grande vitesse), began shortly afterwards. The line was given the designation LN1, Ligne Nouvelle 1 (New Line 1).
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          After two pre-production trainsets (nicknamed Patrick and Sophie) had been tested and substantially modified, the first production version was delivered on 25 April 1980. The TGV service opened to the public between Paris and Lyon on 27 September 1981. The initial target customers were businesspeople travelling between those two cities. The TGV was considerably faster than normal trains, cars, or airplanes. The trains became popular outside their target market, the public welcoming fast and practical travel between cities.


          Since then, further LGVs have opened in France, including the LGV Atlantique (LN2) to Tours/ Le Mans (construction begun 1985, in operation 1989); the LGV Nord-Europe (LN3) to Calais and the Belgian border (construction begun 1989, in operation 1993); the LGV Rhne-Alpes (LN4), extending the LGV Sud-Est to Valence (construction begun 1990, in operation 1992); and the LGV Mditerrane (LN5) to Marseille (construction begun 1996, in operation 2001). The LGV Est from Paris to Strasbourg was inaugurated on 15 March 2007, and opened to the public in the summer of 2007. In its first month of operation, more than 1,000,000 passengers traveled on the line. High speed lines based on LGV technology connecting with the French network have been built in Belgium, the Netherlands and the United Kingdom.
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          The Eurostar service began operation in 1994, connecting continental Europe to London via the Channel Tunnel with a version of the TGV designed for use in the tunnel and in the United Kingdom. The line used the LGV Nord-Europe in France from the outset. The first phase of the British High Speed 1 line, or Channel Tunnel Rail Link, was completed in 2003, and the second phase was completed on Wednesday 14 November 2007. The fastest trains take 2 hours 15 minutes on the London-Paris and 1 hour 51 minutes on the London-Brussels route.


          The TGV was the world's second commercial high speed service, after Japan's Shinkansen, which first connected Tokyo and Osaka on 1 October 1964. The TGV currently holds the world speed record for conventional, wheel/rail trains. On 3 April 2007 a modified TGV POS train reached 574.8km/h (357.2mph) under test conditions on the LGV Est.
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          The voltage on the test track between Paris and Strasbourg was boosted to 31,000 volts and extra ballast was tamped onto the right-of-way. By doing so, it beat the 1990 world speed record of 515.3km/h (320.2mph), set by a similarly shortened train (two power cars and three passenger cars), along with unofficial records set during weeks preceding the official record run. The test was part of an extensive research programme by Alstom.


          The TGV is in 2007 the world's fastest conventional scheduled train: one journey's average start-to-stop speed from Lorraine-TGV to Champagne-Ardenne-TGV is 279.3km/h (173.6mph).


          A Eurostar train broke the record for the longest non-stop high speed journey in the world on 17 May 2006 carrying the cast and filmmakers of The Da Vinci Code from London to Cannes for the Cannes Film Festival. The 1421km (883.0miles) journey took 7 hours 25 minutes (191.6km/h or 119mph).


          The record for the fastest long distance run was set by a TGV Rseau train travelling from Calais-Frethun to Marseille (1067.2km, 663mi) in 3 hours 29 minutes (306km/h or 190mph) for the inauguration of the LGV Mditerrane on 26 May 2001.


          In August 2007, the Dutch students Hildebrand van Kuyeren and Mart Hopman used the TGV, mainly the Paris-Marseille line, to set the world record for train traveling within one week (24,428.2 km / 15,182.2 miles).


          On 28 November 2003 the TGV carried its one-billionth passenger, second only to the Shinkansen's five billionth passenger in 2000. The two-billion mark is expected to be reached in 2010.


          


          Tracks


          The newest high-speed lines allow speeds of up to 320 km/h (200 mph) in normal operation. Originally, LGVs were defined as lines permitting speeds greater than 200km/h (125mph); this guideline was subsequently revised to 250km/h (155mph). TGVs also run on conventional track (lignes classiques), at the normal maximum safe speed for those lines, up to a maximum of 220km/h (137mph). This is an advantage that the TGV has over, for example, magnetic levitation trains, as TGVs can serve many more destinations and can use city-centre stations (as in Paris, Lyon, and Dijon). They now serve around 200 destinations in France and abroad.


          


          Track design


          LGV construction is similar to that of normal railway lines, but with a few key differences. The radii of curves are larger so that trains can traverse them at higher speeds without increasing the centrifugal force felt by passengers. The radii of LGV curves have historically been greater than 4 km (2.5 miles). New lines have minimum radii of 7km (4miles) to allow for future increases in speed.


          Lines used only for high-speed traffic can incorporate steeper grades than normal. This facilitates the planning of LGVs and reduces the cost of line construction. The considerable momentum of TGVs at high speed allows them to climb steep slopes without greatly increasing their energy consumption. They can also coast on downward slopes, further increasing efficiency. The Paris-Sud-Est LGV features line grades of up to 3.5%. (On the German NBS high-speed line between Cologne and Frankfurt they reach 4%.)


          Track alignment is more precise than on normal railway lines, and ballast is in a deeper than normal profile, resulting in increased load-bearing capacity and track stability. LGV track is anchored by more sleepers (railroad ties) per kilometre than usual, and all are made of concrete, either mono- or bi-bloc, the latter consisting of two separate blocks of concrete joined by a steel bar. Heavy rail ( UIC 60) is used and the rails themselves are more upright, with an inclination of 1 in 40 as opposed to 1 in 20 on normal lines. Use of continuous welded rails in place of shorter, jointed rails yields a comfortable ride at high speed, without the "clickety-clack" vibrations induced by rail joints.


          The diameter of tunnels is greater than normally required by the size of the trains, especially at entrances. This limits the effects of air pressure changes, which could be problematic at TGV speeds.


          


          Traffic limitations


          LGVs are reserved primarily for TGVs. One reason for this limitation is that capacity is sharply reduced when trains of differing speeds are mixed. Passing freight and passenger trains also constitute a safety risk, as cargo on freight cars can be destabilised by the air turbulence caused by the TGV.


          The steep gradients common on LGVs would limit the weight of slow freight trains. Slower trains would also mean that the maximum track cant (banking on curves) would be limited, so for the same maximum speed a mixed-traffic LGV would need to be built with curves of even larger radius. Such track would be much more expensive to build and maintain. Some stretches of less-used LGV are routinely mixed-traffic, such as the Tours branch of the LGV Atlantique, and the planned Nmes/ Montpellier branch of the LGV Mediterrane. The British High Speed 1 from the Channel Tunnel to London has been built with passing loops to support freight use, but this facility has not been used.


          Maintenance on LGVs is carried out at night, when no TGVs are running.


          Outside France, LGVs often carry non-TGV intercity traffic, often as a requirement of the initial funding commitments. The Belgian LGV from Brussels to Lige carries 200 km/h loco-hauled trains, with both the Dutch HSL Zuid and British High Speed 1 planned to carry 200 km/h domestic intercity services. The Channel Tunnel is not an LGV, but it uses LGV-type TVM signalling for mixed freight, shuttle and Eurostar traffic at between 100 km/h and 160 km/h. The " Standard Pathway" for path allocation purposes is the time taken by one of Eurotunnel's own Shuttle trains (maximum speed 140 km/h) to traverse the Tunnel. A single Eurostar running at 160 km/h occupies 2.67 standard paths; a second Eurostar running at minimum distance (3 minutes) behind the first train only "costs" an additional 1 path, which is why the Eurostar services are often flighted 3 minutes apart throughout from London to Lille and vice versa. A freight train running at 120 km/h occupies 1.33 paths. A freight running at 100 km/h occupies 3 paths. This illustrates the problem of mixed traffic at different speeds.


          
            
              	Train Class

              	Speed

              	Paths

              	
            


            
              	Eurostar

              	160 km/h

              	2⅔

              	"catches up" with earlier trains
            


            
              	Eurostar (average for two)

              	160 km/h

              	1⅚

              	consecutive "flighted pair" at same speed
            


            
              	Eurotunnel Shuttle

              	140 km/h

              	1

              	optimal usage, all trains at same speed
            


            
              	Multi-modal freight

              	120 km/h

              	1⅓

              	"holds up" train behind it
            

          


          


          Power supply


          LGVs are all electrified at 25 kV 50Hz AC. Catenary wires are kept at a greater mechanical tension than normal lines because the pantograph causes oscillations in the wire, and the wave must travel faster than the train to avoid producing standing waves that would cause the wires to break. This was a problem when rail speed record attempts were made in 1990; power wire tension had to be increased further still to accommodate train speeds of over 500km/h (310mph). On LGVs, only the rear pantograph is raised, avoiding amplification of the oscillations created by the front pantograph. The front power car is supplied by a cable running along the roof of the train. Eurostar trains are long enough that oscillations are damped sufficiently between the front and rear power cars (the British are wary of running a high-power line through passenger carriages, thus justifying the centrally-located locomotive in their ill-fated Advanced Passenger Train), so both pantographs can be raised - there is no interconnecting high-voltage cable along the 400 m length of the train. On lignes classiques slower maximum speeds prevent oscillation problems, and on DC lines both pantographs must be raised.


          


          Separation


          LGVs are fenced along their entire length to prevent trespassing by animals and people. Level crossings are not permitted and bridges over the line have sensors to detect objects that fall onto the track.


          All LGV junctions are grade-separated, with tracks crossing each other using flyovers or tunnels, eliminating crossing other tracks on the level.


          


          Signalling


          Because TGVs on LGVs travel too fast for their drivers to see and react to traditional lineside signals, an automated system called TVM (Transmission Voie-Machine, or track-to-train transmission) is used for signalling. Information is transmitted to trains via electrical pulses sent through the rails, providing speed, target speed, and stop/go indications directly to the driver via dashboard-mounted instruments. This high degree of automation does not eliminate driver control, though there are safeguards that can safely stop the train in the event of driver error.
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          The line is divided into signal blocks of about 1500 m (1 mile), with the boundaries marked by blue boards with a yellow triangle. Dashboard instruments show the maximum permitted speed for the train's current block and a target speed based on the profile of the line ahead. The maximum permitted speed is based on factors such as the proximity of trains ahead (with steadily decreasing speeds permitted in blocks closer to the rear of the next train), junction placement, speed restrictions, the top speed of the train and distance from the end of the LGV. As trains cannot usually stop within one signal block, which can range in length from a few hundred metres to a few kilometres, drivers are alerted to slow gradually several blocks before a required stop.


          Two versions of TVM signalling, TVM-430 and TVM-300, are in use on LGV. TVM-430, a newer system, was first installed on the LGV Nord to the Channel Tunnel and Belgium, and supplies trains with more information than TVM-300. Among other benefits, TVM-430 allows a train's on-board computer system to generate a continuous speed control curve in the event of an emergency brake activation, effectively forcing the driver to reduce speed safely without releasing the brake.


          The signalling system is normally permissive: the driver of a train is permitted to proceed into an occupied block section without first obtaining authorization. Speed is limited to 30km/h (19mph) and if speed exceeds 35km/h (22mph) the emergency brake is applied. If the board marking the entrance to the block section is accompanied by a sign marked Nf, for non-franchissable, the block section is not permissive, and the driver must obtain authorisation from the Poste d'Aiguillage et de Rgulation (PAR - Signalling and Control Centre) before entering. Once a route is set or the PAR has provided authorization, a white lamp above the board is lit to inform the driver. The driver acknowledges the authorization using a button on the control panel. This disables the emergency braking, which would otherwise occur when passing over the ground loop adjacent to the non-permissive board.


          When trains enter or leave LGVs from lignes classiques, they pass over a ground loop that automatically switches the driver's dashboard indicators to the appropriate signalling system. For example, a train leaving the LGV for a ligne classique has its TVM system deactivated and its traditional KVB (Contrle Vitesse par Balise, or beacon speed control) system enabled.


          


          Stations
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            [image: A TGV R�seau No. 540 trainset at Rennes, in Brittany.]

            
              A TGV Rseau No. 540 trainset at Rennes, in Brittany.
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          One of the main advantages of TGV over other fast rail technologies such as magnetic levitation is that TGVs can take advantage of existing infrastructure. This makes connecting city centres (such as Paris- Gare de Lyon to Lyon-Perrache) by TGV a simple and inexpensive proposition. TGVs often use intra-city tracks and stations built for lower speed trains.


          However, LGV route designers have tended to build new intermediate stations in suburban areas or in the open countryside several kilometers away from cities. This allows TGVs to stop without incurring too great a time penalty, since more time is spent on high speed track; in addition, many cities' stations are stub-ends, while LGV tracks frequently bypass cities. In some cases, stations have been built halfway between two communities. The station serving Montceau-les-Mines and Le Creusot is an example, and a more controversial example is Haute Picardie station, between Amiens and Saint-Quentin. The press and local authorities criticized Haute Picardie as being too far from either town to be convenient, and too far from connecting railway lines to be useful for travellers. The station was nicknamed la gare des betteraves, or 'beet station', as it was surrounded by sugar beet fields during construction. This nickname is now applied to similar stations away from town and city centres, whether in the vicinity of beet fields or not.


          New railway stations have been built for TGV services, some of which are major architectural achievements in their own right. Avignon TGV station, opened in 2001, has been praised as one of the most remarkable stations on the network, with a spectacular 340m (1,115ft)-long glazed roof that has been compared to that of a cathedral.


          


          Rolling stock


          TGVs are semi-permanently coupled articulated multiple units, with Jacobs bogies between the carriages, supporting both of them. Power cars at each end of the trains have their own bogies. Trains can be lengthened by coupling two TGVs together, using couplers hidden in the noses of the power cars.


          The articulated design is advantageous during a derailment, as the passenger carriages are more likely to stay upright and in line with the track. Normal trains, by contrast, may split at couplings and jack-knife.


          A disadvantage of this carriage design is that it is difficult to split sets of carriages. While TGV power cars can be removed from trains via standard uncoupling procedures, specialized depot equipment is needed to split carriages, by lifting the entire train at once. Once uncoupled, one of the carriage ends is left without a bogie at the split, so a bogie frame is required to support it.


          SNCF operates a fleet of about 400 TGVs. Seven types of TGV or TGV derivative currently operate on the French network; these are:


          
            	TGV Sud-Est (passengers) and La Poste (freight),


            	TGV Atlantique (10 rather than 8 carriages)


            	TGV Rseau (similar to Atlantique, but only 8 carriages)


            	Eurostar (Three Capitals and North of London),


            	TGV Duplex (two floors for greater passenger capacity),


            	Thalys PBA and PBKA (Benelux countries, derived from Rseau and Duplex respectively),


            	TGV POS (Paris-Ostfrankreich-Sddeutschland, or Paris-Eastern France-Southern Germany).

          


          All TGVs are at least bi-current, which means that they can operate at 25kV, 50HzAC on newer lines (including LGVs) and at 1.5kVDC on older lines (such as the 1.5kV lignes classiques that are common around Paris). Trains crossing the border into Germany, Switzerland, Belgium, the Netherlands and the United Kingdom must accommodate other voltages, requiring tri-current and quadri-current TGVs. TGVs have two pairs of pantographs, two for AC use and two for DC use. When passing between areas of different supply voltage, marker boards remind the driver to turn off power to the traction motors, lower the pantograph(s), adjust a switch to select the appropriate system, and raise the pantograph(s). Pantographs and pantograph height control are selected automatically based on the voltage system chosen by the driver. Once the train detects the correct supply, a dashboard indicator illuminates and the driver can switch on the traction motors. The train coasts across the boundary between sections.


          


          
            
              	Equipment type

              	Top speed

              	Seating

              capacity

              	Overall length

              	Width

              	Weight

              	Power

              (under 25kV)

              	Power-to-weight
            


            
              	TGV Sud-Est

              	270 km/h (168 mph) as built

              300km/h (186mph) rebuilt

              	345

              	200.2 m (657 ft)

              	2.81m (9.2ft)

              	385 t

              	6,450kW

              	16.7W/kg
            


            
              	* TGV Atlantique

              	300km/h (186mph)

              	485

              	237.5m (780ft)

              	2.90m (9.5ft)

              	444t

              	8,800kW

              	19.8W/kg
            


            
              	TGV Rseau

              	320km/h (199mph)

              	377

              	200m (656ft)

              	2.90m (9.5ft)

              	383t

              	8,800kW

              	23.0W/kg
            


            
              	Eurostar Three Capitals

              	300km/h (186mph)

              	750

              	393.7m (1,293ft)

              	2.81m (9.2ft)

              	752t

              	12,240kW

              	16.3W/kg
            


            
              	Eurostar North of London

              	300km/h (186mph)

              	596

              	318.9m (1,033ft)

              	2.81m (9.2ft)

              	665t

              	12,240kW

              	18.4W/kg
            


            
              	TGV Duplex

              	320km/h (199mph)

              	512

              	200m (656ft)

              	2.90m (9.5ft)

              	380t

              	8,800kW

              	23.2W/kg
            


            
              	Thalys PBKA

              	300km/h (186mph)

              	377

              	200m (656ft)

              	2.90m (9.5ft)

              	385t

              	8,800kW

              	22.9W/kg
            


            
              	TGV POS

              	320km/h (199mph)

              	357

              	200m (656ft)

              	2.90m (9.5ft)

              	383t

              	9,280kW

              	24.2W/kg
            

          


          


          TGV Sud-Est
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          The Sud-Est fleet was built between 1978 and 1988 and operated the first TGV service, from Paris to Lyon in 1981. There are 107 passenger sets operating, of which nine are tri-current (including 15kV, 16⅔HzAC for use in Switzerland) and the rest bi-current. There are also seven bi-current half-sets without seats that carry mail for La Poste between Paris, Lyon and Provence, in a distinctive yellow livery.


          Each set is made up of two power cars and eight carriages (capacity 345 seats), including a powered bogie in each of the carriages adjacent to the power cars. They are 200m (656ft) long and 2.81m (9.2ft) wide. They weigh 385tonnes with a power output of 6,450kW under 25kV.


          Originally the sets were built to run at 270km/h (168mph) but most were upgraded to 300km/h (186mph) during mid-life refurbishment in preparation for the opening of the LGV Mditerrane. The few sets that still have a maximum speed of 270km/h operate on those routes that include a comparatively short distance on LGV, such as to Switzerland via Dijon. SNCF did not consider it financially worthwhile to upgrade their speed for a marginal reduction in journey time.


          


          TGV Atlantique


          The Atlantique fleet was built between 1988 and 1992. 105 bi-current sets were built for the opening of the LGV Atlantique and entry into service began in 1989. They are 237.5m (780ft) long and 2.9m (9.5ft) wide. They weigh 444 tonnes, and are made up of two power cars and ten carriages with a capacity of 485 seats. They were built with a maximum speed of 300km/h (186mph) and 8,800kW of power under 25kV.


          Modified unit 325 set the world speed record in 1990 on the new LGV before its opening. Various modifications, such as improved aerodynamics, larger wheels and improved braking, were made to enable speeds of over 500km/h (310mph). The set was reduced to two power cars and three carriages to improve the power-to-weight ratio, weighing 250 tonnes. Three carriages, including the bar carriage in the centre, is the minimum possible configuration because of the articulation.


          


          TGV Rseau


          The first Rseau (Network) sets entered service in 1993. Fifty bi-current sets were ordered in 1990, supplemented by an order for 40 tri-current sets in 1992/1993. Ten of the tri-current sets carry the Thalys livery and are known as Thalys PBA (Paris-Brussels-Amsterdam) sets. As well as using standard French voltages, the tri-current sets can operate under the Netherlands' 1.5 kV and Italian and Belgian 3 kV DC supplies.


          They are formed of two power cars (8,800kW under 25kV - as TGV Atlantique) and eight carriages, giving a capacity of 377 seats. They have a top speed of 300km/h. They are 200m (656ft) long and are 2.90m (9.5ft) wide. The bi-current sets weigh 383 tonnes: owing to axle-load restrictions in Belgium the tri-current sets have a series of modifications, such as the replacement of steel with aluminium and hollow axles, to reduce the weight to under 17 tonnes per axle.


          Owing to early complaints of uncomfortable pressure changes when entering tunnels at high speed on the LGV Atlantique, the Rseau sets are now pressure-sealed. They can be also coupled to a Duplex set.


          


          Eurostar
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          The Eurostar train is essentially a long TGV, modified for use in the United Kingdom and in the Channel Tunnel. Differences include a smaller cross section to fit within the constrictive British loading gauge, British-designed asynchronous traction motors, and extensive fireproofing.


          In the UK, it is known under the TOPS classification system as class 373. In the planning stages, it was also known as the TransManche Super Train (Cross-channel Super Train). The trains were built by GEC-Alsthom (now Alstom) in La Rochelle (France), Belfort (France) and Washwood Heath (England), entering service in 1993.


          Two types were built: the Three Capitals sets, consisting of two power cars and 18 carriages, including two with one powered bogie each, and the North of London sets, consisting of two power cars and 14 carriages, again with two with one powered bogie each. Full sets of both types consist of two identical half-sets which are not articulated in the middle, so that in case of emergency in the Channel Tunnel one half can be uncoupled and leave the tunnel. Each half-set is numbered separately.


          Thirty-eight full sets, plus one spare power car, were ordered: 16 by SNCF, four by NMBS/SNCB, and 18 by British Rail, of which seven were North of London sets. Upon privatisation of British Rail by the UK Government, the BR sets were bought by London and Continental Railways, whose subsidiary Eurostar (U.K.) Ltd. is managed by a consortium of the National Express Group (40%), SNCF (35%), SNCB (15%) and British Airways (10%).


          The sets operate at a maximum speed of 300km/h (186mph), with the power cars supplying 12,240kW of power. The Three Capitals sets are 394m (1,293ft) long and have 766 seats, weighing a total of 752 tonnes. The North of London sets have 558 seats. All are at least tri-current and are able to operate on 25kV, 50Hz AC (on LGVs, including High Speed 1, and on UK overhead electrified lines), 3kV DC on lignes classiques in Belgium and 750VDC on the UK former Southern Region third rail network. The third-rail system became obsolete in 2007 when the second phase of High Speed 1 was brought into use between London and the Channel Tunnel, as it uses 25kV, 50Hz AC exclusively. Five of the Three Capitals sets owned by SNCF are quadri-current and are able to operate on French lignes classiques at 1500V DC.
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          Three of the Three Capitals sets owned by SNCF are in French domestic use and carry the silver and blue TGV livery. The North of London sets, intended to provide direct regional Eurostar services from continental Europe to UK cities north of London, using the West Coast Main Line and the East Coast Main Line, have never seen regular international use: budget airlines in the UK offered lower fares. A few of the sets were leased to GNER for use on its White Rose service between London and Leeds, with two of them carrying GNER's dark blue livery. The lease ended in December 2005 and a year later the same sets found themselves working services to Calais in France for SNCF, remaining in the standard Eurostar livery, minus the logos.


          The Chief Executive of Eurostar, Richard Brown, has suggested that the trains could be replaced by double-decker trains similar to the TGV Duplex when they are withdrawn. A double-deck fleet could carry 40 million passengers per year from England to Continental Europe, equivalent to adding an extra runway at a London airport.


          Eurostar has higher security measures than other TGVs. Luggage is screened and passengers are theoretically required to check in 30 minutes before departure, although this requirement is seldom if ever enforced. In addition, passengers entering or leaving the UK have to pass customs and identity checks.


          


          TGV Duplex


          The Duplex was built to increase TGV capacity without increasing train length or the number of trains. Each carriage has two levels, with access doors at the lower level, taking advantage of low French platforms. A staircase gives access to the upper level, where the gangway between carriages is located. This layout provides 512 seats per set. On busy routes such as Paris-Marseille they are operated in pairs, providing 1,024 seats in a single train of two duplex sets but multiple transet formations of 1 duplex and 1 reseau are commonly seen for capacities of 800 people. Each set has a wheelchair accessible compartment.


          After a lengthy development process starting in 1988 (during which they were known as the TGV-2N), they were built in two batches: 30 between 1995 and 1998 and 34 between 2000 and 2004. They weigh 380 tonnes and are 200m (656ft) long, made up of two power cars and eight bi-level carriages. Extensive use of aluminium means that they weigh not much more than the TGV Rseau sets they supplement. The bi-current power cars provide a total power of 8,800kW, and they have a slightly increased speed of 320km/h (199mph).


          


          Thalys PBKA


          Unlike Thalys PBA sets, the PBKA (Paris-Brussels-Kln (Cologne) -Amsterdam) sets were built exclusively for the Thalys service. They are technologically similar to TGV Duplex sets, but without bi-level carriages. They are quadri-current, operating under 25kV, 50HzAC (LGVs), 15kV 16⅔HzAC (Germany, Switzerland), 3kVDC (Belgium) and 1,5kVDC (the Netherlands and French lignes classiques). Their top speed in service is 300km/h (186mph) under 25kV, with two power cars supplying 8,800kW. When operating under 15kV power output drops to 4,460kW, resulting in a very poor power-to-weight-ratio on German high-speed lines. They have eight carriages and are 200m (656ft) long, weighing a total of 385 tonnes. They have 377 seats.


          Seventeen trains were ordered, nine by SNCB, six by SNCF and two by NS. Deutsche Bahn contributed to financing two of the SNCB sets.


          


          TGV POS


          TGV POS (Paris-Ostfrankreich-Sddeutschland or Paris-Eastern France-Southern Germany) are used on the LGV Est.


          They consist of two power cars with eight TGV Rseau type carriages, with a total power output of 9,600kW and a top speed of 320km/h (199mph). Unlike TGV-A, TGV-R and TGV-D, it has asynchronous motors, and isolation of an individual motor in a powered bogie is possible in case of failure.


          


          Network
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          France has around 1,700 km of LGV, with three lines under construction. The current lines and those under construction can be grouped into four routes radiating from Paris:


          
            	West: LGV Atlantique to Tours and Le Mans.


            	North: LGV Nord and High Speed 1 to London, with a branch going towards Brussels.


            	East: LGV Est and LGV Rhin-Rhne to Strasbourg


            	South: LGV Sud-Est, LGV Rhne-Alpes and LGV Mditerrane to Marseille, plus a (planned) branch towards the LGV Perpignan-Figueres.

          


          In addition, the LGV Interconnexion Est connects the LGV Sud-Est to the LGV Nord around Paris, and the LGV Rhin-Rhne (under construction) will connect Strasbourg and Lyon.


          


          Existing lines


          
            	LGV Sud-Est (Paris Gare de Lyon to Lyon-Perrache), the first LGV (opened 1981)


            	LGV Atlantique (Paris Gare Montparnasse to Tours and Le Mans) (opened 1990)


            	LGV Rhne-Alpes (Lyon to Valence) (opened 1992)


            	LGV Nord (Paris Gare du Nord to Lille and Brussels and on towards London, Amsterdam ( HSL-Zuid) and Cologne) (opened 1993)


            	LGV Interconnexion Est (LGV Sud-Est to LGV Nord Europe, east of Paris) (opened 1994)


            	LGV Mditerrane (An extension of LGV Rhne-Alpes: Valence to Marseille Saint Charles) (opened 2001)


            	High Speed 1 (Channel Tunnel to London St Pancras International) (Phase 1 opened 2003, phase 2 opened 14 November 2007)


            	LGV Est (Paris Gare de l'Est- Strasbourg) (opened 10 June 2007)

          


          


          Lines under construction


          
            	LGV Perpignan-Figueres (due to open 2009, TGV service 2012)


            	LGV Rhin-Rhne ( Lyon- Dijon- Mulhouse) (due to open 2011)


            	HSL-Zuid (Brussels to Amsterdam) (although the track has been completed, it will not be operational until late 2008 at the earliest)


            	Haut-Bugey line - reconstruction of the Bellegarde - Bourg-en-Bresse line to reduce Paris-Geneva by 47 km and 20 minutes. Due to open in 2009.

          


          


          Planned lines


          
            	Lyon Turin Ferroviaire ( Lyon- Chambry-Turin), connecting to the Italian TAV network


            	LGV Sud Europe Atlantique Tours- Bordeaux and LGV Bretagne-Pays de la Loire Le Mans- Rennes, extending the LGV Atlantique (also called LGV Sud-Ouest)


            	Bordeaux- Toulouse- Narbonne


            	Bordeaux-Spanish border- Vitoria-Gasteiz and Irun


            	LGV Poitiers- Limoges


            	LGV Picardie (Paris - Amiens - Calais), cutting off the corner of the LGV Nord-Europe via Lille.

          


          Amsterdam and Cologne are served by Thalys TGVs running on ordinary track, and these connections are being upgraded to high-speed rail. London is served by Eurostar trains running on High Speed 1 - Eurostar now runs on fully-segregated line once in the United Kingdom.


          


          TGV technology outside France


          TGV technology has been adopted in a number of other countries separately from the French network:


          
            	AVE (Alta Velocidad Espaola), in Spain


            	Korea Train Express (KTX), in South Korea


            	Acela Express, a high-speed tilting train built by TGV participant Bombardier for the United States, which uses TGV motor technology (though the rest of the train is unrelated).


            	The Moroccan government agreed to a 2 billion contract for the French construction firm Alstom to build a TGV-line between Tangier and Casablanca. The train is to be operational in 2013.


            	The Buenos Aires-Rosario-Crdoba high-speed railway , in Argentina, will feature french double-decker TGV (TGV duplex), running at 320km/h


            	Italian open-access high-speed operator Nuovo Trasporto Viaggiatori have signed up with Alstom to purchase twenty-five AGV eleven car multiple-units (TGV 4th generation, running at 350km/h) for delivery starting in 2009.

          


          


          Future TGVs


          SNCF and Alstom are investigating new technology that could be used for high-speed transport.


          


          The development of TGV trains is being pursued in the form of the AGV, automotrice  grande vitesse (high speed multiple unit). The AGV design has motors under each carriage. Investigations are being carried out with the aim of producing trains at the same cost as existing TGVs with the same safety standards. AGVs of the same length as TGVs could have up to 450 seats. The target speed is 360km/h. The prototype AGV was unveiled by Alstom on February 5, 2008.


          In the short term, plans are being considered to increase the capacity of TGVs by 10% by replacing the central two power cars of a double TGV with passenger carriages. These carriages would have motorized bogies underneath them, as would the first and last carriage of the train, to make up for the lost power.


          Italian operator NTV is the first customer for the AGV, and intends to become the first open access high speed rail operator in Europe, when it starts operation of its AGVs in Italy in 2011.


          


          Safety


          In more than two decades of high-speed operation, the TGV has not recorded a single fatality due to accident while running at high speed. There have been several accidents, including three derailments at or above 270km/h (168mph), but in none of these did any carriages overturn. This is credited in part to the stiffness that the articulated design lends to the train. There have been fatal accidents involving TGVs on lignes classiques, where the trains are exposed to the same dangers as normal trains, such as level crossings.


          


          On LGVs


          
            	14 December 1992: TGV 920 from Annecy to Paris, operated by set 56, derailed at 270km/h (168mph) at Mcon-Loch TGV station (Sane-et-Loire). A previous emergency stop had caused a wheel flat; the bogie concerned derailed while crossing the points at the entrance to the station. No one on the train was injured, but 25 passengers waiting on the platform for another TGV were slightly injured by ballast that was thrown up from the trackbed.


            	21 December 1993: TGV 7150 from Valenciennes to Paris, operated by set 511, derailed at 300km/h (186mph) at the site of Haute Picardie TGV station, before it was built. Rain had caused a hole to open up under the track; the hole dated from the First World War but had not been detected during construction. The front power car and four carriages derailed but remained aligned with the track. Of the 200 passengers, one was slightly injured.


            	5 June 2000: Eurostar 9073 from Paris to London, operated by sets 3101/2 owned by NMBS/SNCB, derailed at 250km/h (155mph) in the Nord-Pas de Calais region near Croisilles. The transmission assembly on the rear bogie of the front power car failed, with parts falling onto the track. Four bogies out of 24 derailed. Out of 501 passengers, seven were bruised and others treated for shock.

          


          


          On lignes classiques


          
            	31 December 1983: A bomb allegedly planted by the terrorist organisation of Carlos the Jackal exploded on board a TGV from Marseille to Paris; two people were killed.


            	28 September 1988: TGV 736, operated by set 70 "Melun", collided with a lorry carrying an electric transformer weighing 100 tonnes that had become stuck on a level crossing in Voiron, Isre. The vehicle had not been permitted to cross by the French Direction dpartementale de l'quipement. The weight of the lorry caused a very violent collision; the train driver and a passenger died, and 25 passengers were slightly injured.


            	4 January 1991: after a brake failure, TGV 360 ran away from Chtillon depot. The train was directed onto an unoccupied track and collided with the car loading ramp at Paris-Vaugirard station at 60km/h (37mph). No one was injured. The leading power car and the first two carriages were severely damaged, and were rebuilt.


            	25 September 1997: TGV 7119 from Paris to Dunkerque, operated by set 502, collided at 130km/h (81mph) with a 70 tonne (77 short ton; 69 long ton) asphalt paving machine on a level crossing at Bierne, near Dunkerque. The power car spun round and fell down an embankment. The front two carriages left the track and came to a stop in woods beside the track. Seven people were injured.


            	31 October 2001: TGV 8515 from Paris to Irun derailed at 130km/h (81mph) near Dax in southwest France. All ten carriages derailed and the rear power unit fell over. The cause was a broken rail.


            	30 January 2003: a TGV from Dunkerque to Paris collided at 106km/h (66mph) with a heavy goods vehicle stuck on the level crossing at Esquelbecq in northern France. The front power car was severely damaged, but only one bogie derailed. Only the driver was slightly injured.


            	19 December 2007: a TGV train from Paris to Geneva collided at about 100km/h (62mph) with a truck on a level crossing near Tossiat in eastern France, near the Swiss border. The driver of the truck died; on the train, one was seriously injured and 24 were slightly injured.

          


          Following the number of accidents at level crossings, an effort has been made to remove all level crossings on lignes classiques used by TGVs. The ligne classique from Tours to Bordeaux at the end of the LGV Atlantique has no level crossings as a result.


          


          Protests against the TGV


          The first environmental protests against the building of a high-speed line in France occurred in May 1990 during the planning stages of the LGV Mditerrane. Protesters blocked a railway viaduct to protest against the planned route, arguing that it was unnecessary, and that trains could use existing lines to reach Marseille from Lyon.


          Lyon Turin Ferroviaire ( Lyon- Chambry-Turin), which would connect the TGV to the Italian TAV network, has been the subject of demonstrations in Italy. While most Italian political parties agree on the construction of this line, inhabitants of the towns where construction would take place are vehemently opposing it. The concerns of the protesters centre around storing dangerous materials mined from mountain, like asbestos and uranium, in the open air. This serious health danger could be avoided by using more appropriate but expensive techniques for handling radioactive materials. A six-month delay in the start of construction has been decided in order to study solutions. In addition to the concerns of the residents, RFB - a ten year old national movement - opposes the development of Italy's TAV high-speed rail network as a whole.


          General complaints about the noise of TGVs passing near towns and villages have led the SNCF to build acoustic fencing along large sections of LGVs to reduce the disturbance to residents, but protests still take place where SNCF has not addressed the issue.


          
            Retrieved from " http://en.wikipedia.org/wiki/TGV"
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              	Largest city

              	Bangkok
            


            
              	Official languages

              	Thai
            


            
              	Demonym

              	Thai
            


            
              	Government

              	Parliamentary democracy and Constitutional Monarchy
            


            
              	-

              	King

              	Rama IX
            


            
              	-

              	Prime Minister

              	Samak Sundaravej
            


            
              	Formation
            


            
              	-

              	Sukhothai Kingdom

              	12381368
            


            
              	-

              	Ayutthaya Kingdom

              	1350
            


            
              	-

              	Thonburi Kingdom

              	1767
            


            
              	-

              	Rattanakosin Kingdom

              	6 April 1782
            


            
              	-

              	Constitutional Monarchy

              	24 June 1932
            


            
              	Area
            


            
              	-

              	Total

              	513,115km( 49th)

              198,115 sqmi
            


            
              	-

              	Water(%)

              	0.4
            


            
              	Population
            


            
              	-

              	December 2006estimate

              	62,828,706( 20th)
            


            
              	-

              	2000census

              	60,606,947
            


            
              	-

              	Density

              	122/km( 80th)

              317/sqmi
            


            
              	GDP( PPP)

              	2006estimate
            


            
              	-

              	Total

              	$596.5 billion( 21st)
            


            
              	-

              	Per capita

              	$9,200( 69th)
            


            
              	GDP (nominal)

              	2006estimate
            


            
              	-

              	Total

              	$206.338 billion( 34th)
            


            
              	-

              	Per capita

              	$3,400( 92th)
            


            
              	Gini(2002)

              	42(medium)
            


            
              	HDI(2005)

              	▼ 0.781(medium)( 78th)
            


            
              	Currency

              	Baht (฿) ( THB)
            


            
              	Time zone

              	( UTC+7)
            


            
              	Internet TLD

              	.th
            


            
              	Calling code

              	+66
            


            
              	1

              	^Thai name: Krung Thep Maha Nakhon or Krung Thep
            


            
              	2

              	^According to the Department of Provincial Administration's official register, not taking into account unregistered citizens and immigrants.
            

          


          The Kingdom of Thailand (IPA: /ˈtaɪlnd/, Thai: ราชอาณาจักรไทย, IPA: [rːʧa-ʔaːnaːtɕɑ̀k-tʰɑj]) is a country in Southeast Asia. To its east lie Laos and Cambodia; to its south, the Gulf of Thailand and Malaysia; and to its west, the Andaman Sea and Myanmar. Its capital and largest city is Bangkok.


          


          Etymology


          The country's official name was Siam ( Thai: สยาม; IPA: [saˈjaːm], RTGS: Sayam origin unknown) until 24 June 1939, and between 1945 and 11 May 1949, when it was changed to Thailand. The word Thai (ไทย) is not, as commonly believed to be, derived from the word Thai (ไท) meaning "freedom" in the Thai language; it is, however, the name of an ethnic group from the central plains (the Thai people). With that in mind the locals seemed to have also accepted the alternative meaning and will verbally state that it means "Land of the free". This might be due to language barriers and the avoidance of long difficult explanations.


          Ratcha Anachak Thai means "Kingdom of Thailand" or "Kingdom of Thai". Etymologically, its components are: -Ratcha- (from Sanskrit raja, meaning "king, royal, realm", from Sanskrit); -ana- (from Pāli āṇā, "authority, command, power", itself from Sanskrit ājā, same meaning) -chak (from Sanskrit chakra, meaning "wheel", a symbol of power and rule).


          


          History


          The region known today as Thailand has been inhabited by humans since the paleolithic period (about 500,000 - 10,000 years ago). Prior to the fall of the Khmer Empire in the 13th century, various states thrived there, such as the various Tai, Mon, Khmer and Malay kingdoms, as seen through the numerous archaeological sites and artifacts that are scattered throughout the Siamese landscape. Prior to the 12th century however, the first Thai or Siamese state is traditionally considered to be the Buddhist kingdom of Sukhothai, which was founded in 1238, following the decline and fall of the Khmer empire in the 13th - 15th century AD.


          A century later, Sukhothai's power was overshadowed by the larger Siamese kingdom of Ayutthaya, established in the mid-14th century.


          After Ayutthaya fell in 1767 to the Burmese, Thonburi was the capital of Thailand for a brief period under King Taksin the Great. The current (Rattanakosin) era of Thai history began in 1782 following the establishment of Bangkok as capital of the Chakri dynasty under King Rama I the Great.


          European powers began traveling to Thailand in the 16th century. Despite European pressure, Thailand is the only Southeast Asian nation never to have been colonised by a European country. Two main reasons for this were that Thailand had a long succession of very able rulers in the 1800s and that it was able to exploit the rivalry and tension between the French and the British. As a result, the country remained as a buffer state between parts of Southeast Asia that were colonised by the two colonial powers. Despite this, Western influence led to many reforms in the 19th century and major concessions, most notably being the loss of large territory on the east side of the Mekong to the French and the step by step absorption by Britain of the Shan ( Thai Yai) States (now in Myanmar) and the Malay Peninsula. The loss initially included Penang and Tumasik and eventually culminated in the loss of three predominantly ethnic-Malay southern provinces, which later became Malaysia's three northern states, under the ( Anglo-Siamese Treaty of 1909).


          In 1932, a bloodless revolution resulted in a new constitutional monarchy. During World War II, Thailand was an ally with Japan while at the same time maintaining an active anti-Japanese resistance movement known as the Seri Thai. After the war, Thailand emerged as an ally of the United States. As with many of the developing nations during the Cold War, Thailand then went through decades of political transgression characterised by coups d'tats as one military regime replaced another, but eventually progressed towards a stable prosperity and democracy in the 1980s.


          In 1997, Thailand was hit with the Asian financial crisis and the Thai baht for a short time peaked at 56 baht to the U.S. dollar compared to about 25 baht to the dollar before 1997. Since then, the baht has regained most of its strength and as of 23 May 2007, is valued at 33 baht to the US dollar.


          The official calendar in Thailand is based on Eastern version of the Buddhist Era, which is 543 years ahead of the Gregorian (western) calendar. For example, the year AD 2008 is called 2551 BE in Thailand.


          


          Politics and government


          


          History


          Since the political reform of the absolute monarchy in 1932, Thailand has had 17 constitutions and charters. Throughout this time, the form of government has ranged from military dictatorship to electoral democracy, but all governments have acknowledged a hereditary monarch as the head of state.


          [bookmark: 1997_to_2006]


          1997 to 2006


          The 1997 Constitution was the first constitution to be drafted by popularly-elected Constitutional Drafting Assembly, and was popularly called the "People's Constitution".


          The 1997 Constitution created a bicameral legislature consisting of a 500-seat House of Representatives (สภาผู้แทนราษฎร, sapha phutan ratsadon) and a 200-seat Senate (วุฒิสภา, wuthisapha). For the first time in Thai history, both houses were directly elected. Many human rights are explicitly acknowledged, and measures were established to increase the stability of elected governments. The House was elected by the first-past-the-post system, where only one candidate with a simple majority could be elected in one constituency. The Senate was elected based on the province system, where one province can return more than one Senator depending on its population size. Members of the House of Representatives served four-year terms, while Senators served six-year terms.


          The court system (ศาล, saan) included a constitutional court with jurisdiction over the constitutionality of parliamentary acts, royal decrees, and political matters.


          The January 2001 general election, the first elections under the 1997 Constitution, were called the most open, corruption-free election in Thai history. The subsequent government was the first in Thai history to complete a 4-year term. The 2005 election had the highest voter turnout in Thai history and was noted for a marked reduction in vote-buying compared to previous elections.


          In early 2006, significant pressure from corruption allegations led Thaksin Shinawatra to call for a snap election. The opposition boycotted the elections and Thaksin was re-elected. Pressure continued to build, leading to a military coup on 19 September 2006.


          


          After the 2006 coup


          Without meeting much resistance, a military junta overthrew the elected government of Thaksin Shinawatra on 19 September 2006. The junta abrogated the constitution, dissolved Parliament and the Constitutional Court, detained and later removed several members of the government, declared martial law, and appointed one of the King's Privy Councillors, General Surayud Chulanont, as Prime Minister. The junta later wrote a highly abbreviated interim constitution and appointed a panel to draft a permanent constitution. The junta also appointed a 250-member legislature, called by some critics a "chamber of generals" and others claimed that it lacks representatives from the poor majority. In this interim constitution draft, the head of the junta was allowed to remove the Prime Minister at any time. The legislature was not allowed to hold a vote of confidence against the Cabinet and the public was not allowed to file comments on bills. This interim constitution was later surpassed by the permanent constitution on 24 August 2007.


          Martial law was partially revoked in January 2007. The junta continues to censor the media and was accused of several other human rights violations.


          The ban on political activities was lifted in July 2007, following the 30 May dissolution of the Thai Rak Thai party. The new constitution has been approved by a referendum on 19 August, which led to a return to democratic elections on 23 December 2007.


          Thailand remains an active member of the regional Association of Southeast Asian Nations.


          


          Administrative divisions
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          Thailand is divided into 75 provinces (จังหวัด, changwat) , which are gathered into 5 groups of provinces by location. There are also 2 special governed districts: the capital Bangkok (Krung Thep Maha Nakhon) and Pattaya, of which Bangkok is at provincial level and thus often counted as a 76th province.


          Each province is divided into smaller districts. As of 2006 there are 877 districts (อำเภอ, amphoe) and the 50 districts of Bangkok (เขต, khet). Some parts of the provinces bordering Bangkok are also referred to as Greater Bangkok (ปริมณฑล, pari monthon). These provinces include Nonthaburi, Pathum Thani, Samut Prakan, Nakhon Pathom and Samut Sakhon. The name of each province's capital city (เมือง, mueang) is the same as that of the province: for example, the capital of Chiang Mai province (changwat Chiang Mai) is Mueang Chiang Mai or Chiang Mai. The 75 provinces are as follows:


          


          Central


          
            	Ang Thong


            	Bangkok (Krung Thep Maha Nakhon), Special Governed District of


            	Chai Nat


            	Kanchanaburi


            	Lop Buri


            	Nakhon Nayok


            	Nakhon Pathom


            	Nonthaburi


            	Pathum Thani


            	Phetchaburi


            	Phra Nakhon Si Ayutthaya


            	Prachuap Khiri Khan


            	Ratchaburi


            	Samut Prakan


            	Samut Sakhon


            	Samut Songkhram


            	Saraburi


            	Sing Buri


            	Suphan Buri

          


          


          East


          
            	Chachoengsao


            	Chanthaburi


            	Chonburi


            	Prachinburi


            	Rayong


            	Sa Kaeo


            	Trat
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              Phra That Chae Haeng, Nan Province
            

          


          


          North


          
            	Chiang Mai


            	Chiang Rai


            	Kamphaeng Phet


            	Lampang


            	Lamphun


            	Mae Hong Son


            	Nakhon Sawan


            	Nan


            	Phayao


            	Phetchabun


            	Phichit


            	Phitsanulok


            	Phrae


            	Sukhothai


            	Tak


            	Uthai Thani


            	Uttaradiet
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              Phra That Phanom, Nakhon Phanom Province
            

          


          


          Northeast


          
            	Amnat Charoen


            	Buri Ram


            	Chaiyaphum


            	Kalasin


            	Khon Kaen


            	Loei


            	Maha Sarakham


            	Mukdahan


            	Nakhon Phanom


            	Nakhon Ratchasima


            	Nong Bua Lamphu


            	Nong Khai


            	Roi Et


            	Sakon Nakhon


            	Si Sa Ket


            	Surin


            	Ubon Ratchathani


            	Udon Thani


            	Yasothon
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              Phra Boromathat Chedi or Phra That Nakhon, Nakhon Si Thammarat Province
            

          


          


          South


          
            	Chumphon


            	Krabi


            	Nakhon Si Thammarat


            	Narathiwat


            	Pattani


            	Phang Nga


            	Phatthalung


            	Phuket


            	Ranong


            	Satun


            	Songkhla


            	Surat Thani


            	Trang


            	Yala

          


          NOTE: In italics , that province represents the Greater Bangkok sub-region; in italics , that province represents the West sub-region.


          See also: List of cities in Thailand, List of cities in Thailand by population


          


          Geography
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              A waterfall in Sai Yok National Park.
            

          


          At 514,000 km (198,000 sq mi) , Thailand is the world's 49th-largest country. It is comparable in size to France, and somewhat larger than the US state of California.


          Thailand is home to several distinct geographic regions, partly corresponding to the provincial groups. The north of the country is mountainous, with the highest point being Doi Inthanon at 2,565 metres (8,415 ft). The northeast consists of the Khorat Plateau, bordered to the east by the Mekong river. The centre of the country is dominated by the predominantly flat Chao Phraya river valley, which runs into the Gulf of Thailand. The south consists of the narrow Kra Isthmus that widens into the Malay Peninsula.


          The local climate is tropical and characterised by monsoons. There is a rainy, warm, and cloudy southwest monsoon from mid-May to September, as well as a dry, cool northeast monsoon from November to mid-March. The southern isthmus is always hot and humid. Major cities beside the capital Bangkok include Nakhon Ratchasima, Khon Kaen, Udon Thani, Ubon Ratchathani, Nakhon Sawan, Chiang Mai, Phitsanulok, Surat Thani, Phuket and Hat Yai.


          For maps, see: Atlas of Thailand


          


          Economy
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              King Bhumibol on a 100 Thai baht banknote
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              A BTS skytrain passing the Sathon area of Bangkok.
            

          


          Thailand is a newly industrialised country. After enjoying the world's highest growth rate from 1985 to 1996 - averaging almost 9% annually - increased pressure on Thailand's currency, the baht, in 1997, the year in which the economy contracted by 1.9% led to a crisis that uncovered financial sector weaknesses and forced the government to float the currency. Pegged at 25 to the US dollar from 1978 to 1997, the baht reached its lowest point of 56 to the US dollar in January 1998 and the economy contracted by 10.8% that same year. The collapse prompted a wider Asian financial crisis.


          Thailand entered a recovery stage in 1998, expanding 4.2% and 4.4% in 2000, largely due to strong exports - which increased about 20% in 2000. Growth (2.2%) was dampened by a softening of the global economy in 2001, but picked up in the subsequent years due to strong growth in the People's Republic of China, a relatively weak baht encouraging exports and increasing domestic spending as a result of several mega projects and incentives of Prime Minister Thaksin Shinawatra, known as Thaksinomics. Growth in 2002/03 and 2004 was 5-7% annually.


          Thailand exports over $105 billion worth of products annually. Major exports include rice, textiles and footwear, fishery products, rubber, jewelry, automobiles, computers and electrical appliances. Thailand is the worlds no.1 exporter of rice, exporting 6.5 million tons of milled rice annually. Rice is the most important crop in the country. Thailand has the highest percent of arable land, 27.25%, of any nation in the Greater Mekong Subregion. About 55% of the available land area is used for rice production.


          Substantial industries include electric appliances, components, computer parts and automobiles, while tourism contributes about 5% of the Thai economy's GDP.


          Thailand uses the metric system but traditional units of measurement are still much in use. Years are numbered as B.E. (Buddhist Era) on contracts and newspaper datelines; in banking, however, standard Western year counting prevails.


          


          Demographics
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              A market (Phahurat;พาหุรัด) in Bangkok.
            

          


          


          Language


          Thailand's population can be generally categorized into the Central Thai, the Northeastern Thai or Isan, the Northern Thai, and the Southern Thai. The Central Thai have long dominated the nation politically, economically, and culturally, even though they make up only about one-third of Thailand's population and are slightly outnumbered by the Northeastern Thai. Due to the education system and the forging of a national identity, many people are now able to speak Central Thai as well as their own local dialects.


          The largest group of non-Thai people are the Chinese who have historically played a disproportionately significant role in the economy. Many have assimilated into mainstream Thai society, and do not live in Bangkok's Chinatown on Yaowarat Road. Other dominant ethnic groups include Malays in the south, Mon, Khmer and various hill tribes. After the end of the Vietnam War, many Vietnamese refugees settled in Thailand, mainly in the northeastern region.


          The Thai language is Thailand's national language, written in its own alphabet, but many ethnic and regional dialects exist as well as areas where people speak predominantly Isan or Mon-Khmer languages. Although English is widely taught in schools, its use is not widespread throughout the country.


          


          Religion


          According to the last census (2000) 95% of Thais are Buddhists of the Theravada tradition. Muslims are the second largest religious group in Thailand at 4.6%. Thailand's southernmost provinces - Pattani, Yala, Narathiwat and part of Songkhla Chumphon have dominant Muslim populations, consisting of both ethnic Thai and Malay. Most often Muslims live in separate communities from non-Muslims. The southern tip of Thailand is mostly ethnic Malays. Christians, mainly Catholics, represent 0.75% of the population. A tiny but influential community of Sikhs in Thailand and some Hindus also live in the country's cities, and are heavily engaged in retail commerce. There is also a small Jewish community in Thailand, dating back to the 17th century. Since 2001, Muslim activists, generally described by the Thai government as terrorists or separatists, have rallied against the central government because of alleged corruption and ethnic bias on the part of officials.


          


          Culture
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          The culture of Thailand incorporates a great deal of influence from India, China, and the rest of southeast Asia. Thailand's main theology Theravada Buddhism is central to modern Thai identity and belief. In practice, Thai Buddhism has evolved over time to include many regional beliefs originating from animism as well as ancestor worship. In areas in the southernmost parts of Thailand, Islam is prevalent. Several different ethnic groups, many of which are marginalized, populate Thailand. Some of these groups overlap into Myanmar, Laos, Cambodia, and Malaysia and have maintained a distinctly traditional way of life despite strong Thai cultural influence. Overseas Chinese also form a significant part of Thai society, particularly in and around Bangkok. Their successful integration into Thai society has allowed for this group to hold positions of economic and political power, the most noteworthy of these being the Thai Prime Minister, Thaksin Shinawatra, who held power from 2001 until 19 September 2006 when he was ousted by a military coup d'tat.


          Like most Asian cultures, respect towards ancestors is an essential part of Thai spiritual practice. Thais have a strong sense of hospitality and generosity, but also a strong sense of social hierarchy. Seniority is an important concept in Thai culture. Elders have by tradition ruled in family decisions or ceremonies.
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          The traditional Thai greeting, the wai, is generally offered first by the youngest of the two people meeting, with their hands pressed together, fingertips pointing upwards as the head is bowed to touch their face to the hands, usually coinciding with the spoken word "Sawat-dii khrap" for male speakers, and "Sawat-dii ka" for females. The elder then is to respond afterwards in the same way. Social status and position, such as in government, will also have an influence on who performs the wai first. For example, although one may be considerably older than a provincial governor, when meeting it is usually the visitor who pays respect first. When children leave to go to school, they are taught to wai to their parents to represent their respect for them. They do the same when they come back. The wai is a sign of respect and reverence for another, similar to the namaste greeting of India.


          Muay Thai, or Thai boxing, is the national sport in Thailand and its natives martial art call "Muay". In the past "Muay" was taught to Royal soldiers for combat on battlefield if unarmed. After they retired from the army, these soldiers often became Buddhist monks and stayed at the temples. Most of the Thai people's lives are closely tied to Buddhism and temples; they often send their sons to be educated with the monks. Muay is also one of the subjects taught in the temples..


          Muay Thai achieved popularity all over the world in the 1990s. Although similar martial arts styles exist in other southeast Asian countries, few enjoy the recognition that Muay Thai has received with its full-contact rules allowing strikes including elbows, throws and knees. Football (soccer), however, has possibly overtaken Muay Thai's position as most widely viewed and liked sport in contemporary Thai society and it is not uncommon to see Thais cheering their favourite English Premier League teams on television and walking around in replica kits. Another widely enjoyed pastime, and once a competitive sport, is kite flying.


          Taboos in Thailand include touching someone's head or pointing with the feet, as the head is considered the most sacred and the foot the dirtiest part of the body. Stepping over someone, or over food, is considered insulting. However, Thai culture as in many other Asian cultures, is succumbing to the influence of globalization with some of the traditional taboos slowly fading away with time.


          Books and other documents are the most revered of secular objects - therefore one should not slide a book across a table or place it on the floor.


          Thai cuisine blends five fundamental tastes: sweet, spicy, sour, bitter and salty. Some common ingredients used in Thai cuisine include garlic, chillies, lime juice, lemon grass, and fish sauce. The staple food in Thailand is rice, particularly jasmine variety rice (also known as Hom Mali rice) which is included in almost every meal. Thailand is the world's largest exporter of rice, and Thais domestically consume over 100 kg of milled rice per person per year. Over 5000 varieties of rice from Thailand are preserved in the rice gene bank of the International Rice Research Institute (IRRI) , based in the Philippines. The King of Thailand is the official patron of IRRI.


          Thai society has been influenced in recent years by its widely-available multi-language press and media. There are numerous English, Thai and Chinese newspapers in circulation; most Thai popular magazines use English headlines as a chic glamor factor. Most large businesses in Bangkok operate in English as well as other languages. English is also spoken among many Thais, sometimes as a way of demonstrating their educated, high-society status, but other times because of the lingua franca nature of English. Thailand is the largest newspaper market in South East Asia with an estimated circulation of at least 13 million copies daily in 2003. Even upcountry, out of Bangkok, media flourishes. For example, according to Thailand's Public Relations Department Media Directory 2003-2004, the nineteen provinces of northeast Thailand themselves hosted 116 newspapers in addition to radio, TV and cable.


          


          International rankings


          
            
              	Organization

              	Survey

              	Ranking
            


            
              	Heritage Foundation

              	Indices of Economic Freedom

              	50 out of 157
            


            
              	Reporters Without Borders

              	Worldwide Press Freedom Index

              	134 out of 169
            


            
              	Transparency International

              	Corruption Perceptions Index

              	84 out of 179
            


            
              	United Nations Development Programme

              	Human Development Index

              	78 out of 177
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              	Name

              	
                
                  Thales of Miletos (ή  ή)
                

              
            


            
              	Birth

              	ca. 624 625 BC
            


            
              	Death

              	ca. 547 546 BC
            


            
              	School/tradition

              	Ionian Philosophy, Milesian school, Naturalism
            


            
              	Main interests

              	Ethics, Metaphysics, Mathematics, Astronomy
            


            
              	Notable ideas

              	Water is the physis, Thales' theorem
            


            
              	Influenced

              	Pythagoras, Anaximander, Anaximenes
            

          


          Thales of Miletus (ῆ ὁ ή, ca. 624 BCca. 546 BC), was a pre-Socratic Greek philosopher and one of the Seven Sages of Greece. Many regard him as the first philosopher in the Greek tradition, while some also consider him the "father of science." According to Bertrand Russell, "Philosophy begins with Thales."


          


          Life


          Thales lived around mid 620s547 BCE and was born in the city of Miletus ( Greek: ί transliterated Miletos, Turkish: Milet) an ancient Ionian seaport on the western coast of Asia Minor (in what is today the Aydin Province of Turkey), near the mouth of the Maeander River.


          


          Background


          The dates of Thales' life are not known precisely. The time of his life is roughly established by a few dateable events mentioned in the sources and an estimate of his length of life. According to Herodotus, Thales once predicted a solar eclipse which has been determined by modern methods to have been on May 28, 585 BC. Diogenes Lartius quotes the chronicle of Apollodorus as saying that Thales died at 78 in the 58th Olympiad, and Sosicrates as reporting that he was 90 at his death.


          As for his origin, the majority opinion considers Thales to have been a Milesian by descent, though Herodotus, Duris of Samos, Democritus and others suggest that his parents were Phoenician. After repeating a story that Thales had been naturalized, or recently enrolled as a citizen, Diogenes Lartius informs us that "a more common statement is that he was a native Milesian, of noble extraction." Diogenes Lartius and others further suggested that Thales was the son of Examyas and Cleobulina and that they were of the Thelidae family (hence Thales), who were of noble descent from Agenor and Cadmus of ancient Thebes, Greece.


          When the Greeks settled Miletus, it included a Carian population. Families on monuments have both Greek and Carian names. Thales' father's name is of the Carian type, like Cheramyes and Panamyes.


          Diogenes Lartius reports two stories about Thales' family life, one that he married and had a son, Cybisthus or Cybisthon, or adopted his nephew of the same name. The second is that he never married, telling his mother as a young man that it was too early to marry, and as an older man that it was too late.


          Thales involved himself in many activities, taking the role of an innovator. Some say that he left no writings, others that he wrote "On the Solstice" and "On the Equinox". Neither have survived. Diogenes Lartius quotes letters of Thales to Pherecydes and Solon, offering to review the book of the former on religion, and offering to keep company with the latter on his sojourn from Athens. Thales identifies the Milesians as Athenians.


          


          Business


          Several anecdotes suggest that Thales was not solely a thinker; he was involved in business and politics. One story recounts that he bought all the olive presses in Miletus after predicting the weather and a good harvest for a particular year. Another version of this same story states that he bought the presses not to become wealthy, but merely to demonstrate to his fellow Milesians that he could use his intelligence to enrich himself.


          


          Politics


          Thales political life had mainly to do with the involvement of the Ionians in the defense of Anatolia against the growing power of the Persians, who were then new to the region. A king had come to power in neighboring Lydia, Croesus, who was somewhat too aggressive for the size of his army. He had conquered most of the states of coastal Anatolia, including the cities of the Ionians. The story is told in Herodotus.


          The Lydians were at war with the Medes, a remnant of the first wave of Iranians in the region, over the issue of refuge the Lydians had given to some Scythian soldiers of fortune inimical to the Medes. The war endured for five years, but in the sixth an eclipse of the sun (mentioned above) spontaneously halted a battle in progress (the Battle of Halys).


          It seems that Thales had predicted this eclipse. The Seven Sages were most likely already in existence, as Croesus was also heavily influenced by Solon of Athens, another sage. Whether Thales was present at the battle is not known, nor are the exact terms of the prediction, but based on it the Lydians and Medes made peace immediately, swearing a blood oath.


          The Medes were dependencies of the Persians under Cyrus. Croesus now sided with the Medes against the Persians and marched in the direction of Iran (with far fewer men than he needed). He was stopped by the river Halys, then unbridged. This time he had Thales with him, perhaps by invitation. Whatever his status, the king gave the problem to him, and he got the army across by digging a diversion upstream so as to reduce the flow, making it possible to ford the river. The channels ran around both sides of the camp.


          The two armies engaged at Pteria in Cappadocia. As the battle was indecisive but paralyzing to both sides, Croesus marched home, dismissed his mercenaries and sent emissaries to his dependents and allies to ask them to dispatch fresh troops to Sardis. The issue became more pressing when the Persian army showed up at Sardis. Diogenes Laertius tells us that Thales gained fame as a counsellor when he advised the Milesians not to engage in a symmachia, a fighting together, with the Lydians. This has sometimes been interpreted as an alliance, but a ruler does not ally with his subjects.


          Croesus was defeated before the city of Sardis by Cyrus, who subsequently spared Miletus because it had taken no action. The Great King was something of a philosopher himself. He was so impressed by Croesus wisdom and his connection with the sages that he spared him and took his advice on various matters.


          The Ionians were now free. Herodotus says that Thales advised them to form an Ionian state; that is, a bouleuterion (deliberative body) to be located at Teos in the centre of Ionia. The Ionian cities should be demoi, or districts. Miletus, however, received favorable terms from Cyrus. The others remained in an Ionian League of 12 cities (excluding Miletus now), and were subjugated by the Persians.


          


          Ethics


          The ethics of Thales can be estimated from the sayings attributed to him, reported in Diogenes Laertius. First, he recognizes a transcendental God, who has neither beginning nor end. He believes that God is just and expects men to behave justly. Neither men being unjust (ἄ) nor thinking injustice escape the notice of the Gods (ί). In this form of polytheism the transcendental god expresses himself through gods, so that a man can say ί and mean God.


          Thales idea of justice includes both the letter of the law and the spirit of the law. Concerning the former, he advises that adultery and perjury about it in court are equally bad. His value of civic law is supplemented by some practical advice. Expect the same support from your children that you give to your parents. Do not let talk influence you against those whom you have come to trust. Be rich, yes, for success is sweet. However, do not be rich badly (ῶ).


          As to the spirit of the law, we find Thales expressing a rather well known principle for leading the best (ἄ) and most just (ό) life:


          
            	ἃ ῖ ἄ ἐῶ, ὐὶ ὴ ῶ


            	That for which we blame others, let us not do ourselves

          


          This rejection of hypocrisy resembles the foundational principle of Jewish law,  Do not unto thy neighbour what is hateful to thyself. His view of enemies is somewhat more severe than the Old Testament, which supports an equal exchange of penalties: an eye for an eye, tooth for a tooth etc ( Exodus 21:2325). According to Thales, a man can better bear adversity if he sees that his enemies are worse off.


          Thales' view was that men are better than women and Greeks are better than barbarians. (He stated this despite the fact that his proudest ancestor was dethroned in Thebes for being a barbarian.)


          Thales was not Democratic. One story has him living with Thrasybulus, tyrant of Miletus. In his letter to Solon he offers to live elsewhere with him, seeing that Solon finds tyranny so offensive. Ancient philosophers in general tended to support benign tyranny, such as Platos ideal philosopher-king. Unquestionably, sages were more at home with absolutism than with democratic forms of government. They could not resist undertaking to reform the morals of the citizens, with well-known results. Philosophers' support of tyrants generally had poor results; the outcome was generally the expulsion or murder of the tyrant and the massacre of the philosophers.


          According to Thales, a happy man is defined as one


          
            	ὁ ὸ ὲ ῶ ὑή, ὴ ὲ ὴ ὔ, ὴ ὲ ύ ὐί


            	Who is healthy in body, resourceful in soul and of a readily teachable nature

          


          which is similar to the Roman  Mens sana in corpore sano, our sane mind in a healthy body. Perhaps Thales did exercise, but he did not cultivate the body, as he preached not beautifying the appearance (ὄ) but practicing the good, not the bad.


          


          Sagacity


          Diogenes Laertius tells us that the Seven Sages were created in the archonship of Damasius at Athens about 582 BC and that Thales was the first sage. The same story, however, asserts that Thales emigrated to Miletus. There is also a report that he did not become a student of nature until after his political career. Much as we would like to have a date on the seven sages, we must reject these stories and the tempting date if we are to believe that Thales was a native of Miletus, predicted the eclipse, and was with Croesus in the campaign against Cyrus.


          Thales had no instruction but that of Egyptian priests, we are told. Whether we should believe that story is a different matter. It was fairly certain that he came from a wealthy and established family, and the wealthy customarily educated their children. Moreover, the ordinary citizen, unless he was a seafaring man or a merchant, could not afford the grand tour in Egypt, and in any case did not consort with noble lawmakers such as Solon. Perhaps the source only meant that Thales had not been instructed in philosophy before proposing his theories about nature.


          He did participate in some games, most likely Panhellenic, at which he won a bowl twice. He dedicated it to Apollo at Delphi. As he was not known to have been athletic, his event was probably declamation, and it may have been victory in some specific phase of this event that led to his being designated sage.


          Another trophy, a tripod, is said to have been bestowed upon him and was given by him to another sage, going the rounds until it came back to him, at which time he dedicated it to Apollo. The oracle given to the Koans, in obedience to which the tripod was given to Thales (in this story), said that it should go to


          
            	ὃ ὸ ᾖ ὰ ἐό ὰ 'ἐό ό 'ἐό


            	Who is wise in the things that are, the things that will be, and the things that were

          


          which is delivered in dactylic hexameter, the verse form of the Iliad, and contains a formula said of Calchas, a Homeric mantis, or seer. Thales did predict an eclipse. Perhaps it was on that basis that he was pronounced sage. One of the verses attributed to him proclaims that


          
            	ώ ό: ἀί ὰ ά


            	 Time is the wisest because it discovers everything

          


          The time, place and reasons for Thales being declared officially sage remain obscure, although the sources made some good guesses, one or more of which were probably right. The essence of his wisdom seems to have been simplicity of theory with emphasis on insight and inspiration, as these words of a song attributed to him by Laertius indicate:


          
            	ὔ  ὰ ὰ ἔ ί ἀή ό:


            	ἕ  ά ό,


            	ἕ  ὸ ἱῦ:


            	Never did many words declare a mindful teaching: strive after a single wise thing, pick one thing you can depend on:

          


          It is ironic that a man with this principle had many and various achievements.


          


          Death


          Thales is said to have died of dehydration while watching a gymnastic contest.


          


          Theories


          Before Thales, the Greeks explained the origin and nature of the world through myths of anthropomorphic gods and heroes. Phenomena such as lightning or earthquakes were attributed to actions of the gods.


          


          Nature as the principles in the form of matter


          In contrast to these mythological explanations, Thales attempted to find naturalistic explanations of the world, without reference to the supernatural. He explained earthquakes by hypothesizing that the Earth floats on water, and that earthquakes occur when the Earth is rocked by waves.


          Thales, according to Aristotle, asked what was the nature (Greek physis, Latin natura) of the object so that it would behave in its characteristic way. Physis (ύ) comes from phuein (ύ), "to grow", related to our word "be". (G)natura is the way a thing is "born", again with the stamp of what it is in itself.


          Aristotle characterizes most of the philosophers "at first" (ῶ) as thinking that the "principles in the form of matter were the only principles of all things", where "principle" is arche, "matter" is hyle ("wood") and "form" is eidos.


          "Principle" translates arche, but the two words do not have precisely the same meaning. A principle of something is merely prior (related to pro-) to it either chronologically or logically. An arche (from , "to rule") dominates an object in some way. If the arche is taken to be an origin, then specific causality is implied; that is, B is supposed to be characteristically B just because it comes from A, which dominates it.


          The archai that Aristotle had in mind in his well-known passage on the first Greek scientists are not necessarily chronologically prior to their objects, but are constituents of it. For example, in pluralism objects are composed of earth, air, fire and water, but those elements do not disappear with the production of the object. They remain as archai within it, as do the atoms of the atomists.


          What Aristotle is really saying is that the first philosophers were trying to define the substance(s) of which all material objects are composed. As a matter of fact, that is exactly what modern scientists are trying to do in nuclear physics, which is a second reason why Thales is described as the first scientist.


          


          Water as a first principle


          Thales' most famous belief was his cosmological doctrine, which held that the world originated from water. Aristotle considered this belief roughly equivalent to the later ideas of Anaximenes, who held that everything in the world was composed of air.


          The best explanation of Thales' view is the following passage from Aristotle's Metaphysics. The passage contains words from the theory of matter and form that were adopted by science with quite different meanings.


          
            	"That from which is everything that exists (ἅ ὰ ὄ) and from which it first becomes (ἐ ὗ ί ῶ) and into which it is rendered at last (ἰ ὃ ί ῖ), its substance remaining under it (ῆ ὲ ὐί ὑύ), but transforming in qualities (ῖ ὲ ά ύ), that they say is the element (ῖ) and principle (ἀή) of things that are."

          


          And again:


          
            	"For it is necessary that there be some nature (ύ), either one or more than one, from which become the other things of the object being saved... Thales the founder of this type of philosophy says that it is water."

          


          Aristotle's depiction of the change problem and the definition of substance is clear. If an object changes, is it the same or different? In either case how can there be a change from one to the other? The answer is that the substance "is saved", but acquires or loses different qualities (ά, the things you "experience").


          A deeper dip into the waters of the theory of matter and form is properly reserved to other articles. The question for this article is, how far does Aristotle reflect Thales? He was probably not far off, and Thales was probably an incipient matter-and-formist.


          The essentially non-philosophic Diogenes Laertius states that Thales taught as follows:


          
            	"Water constituted (ὑή, 'stood under') the principle of all things."

          


          Heraclitus Homericus states that Thales drew his conclusion from seeing moist substance turn into air, slime and earth. It seems clear that Thales viewed the Earth as solidifying from the water on which it floated and which surrounded Ocean.


          


          Beliefs in divinity


          Thales applied his method to objects that changed to become other objects, such as water into earth (he thought). But what about the changing itself? Thales did address the topic, approaching it through magnets and amber, which, when electrified by rubbing, attracts also. A concern for magnetism and electrification never left science, being a major part of it today.


          How was the power to move other things without the movers changing to be explained? Thales saw a commonality with the powers of living things to act. The magnet and the amber must be alive, and if that were so, there could be no difference between the living and the dead. When asked why he didnt die if there was no difference, he replied because there is no difference.


          Aristotle defined the soul as the principle of life, that which imbues the matter and makes it live, giving it the animation, or power to act. The idea did not originate with him, as the Greeks in general believed in the distinction between mind and matter, which was ultimately to lead to a distinction not only between body and soul but also between matter and energy.


          If things were alive, they must have souls. This belief was no innovation, as the ordinary ancient populations of the Mediterranean did believe that natural actions were caused by divinities. Accordingly, the sources say that Thales believed all things possessed divinities. In their zeal to make him the first in everything they said he was the first to hold the belief, which even they must have known was not true.


          However, Thales was looking for something more general, a universal substance of mind. That also was in the polytheism of the times. Zeus was the very personification of supreme mind, dominating all the subordinate manifestations. From Thales on, however, philosophers had a tendency to depersonify or objectify mind, as though it were the substance of animation per se and not actually a god like the other gods. The end result was a total removal of mind from substance, opening the door to a non-divine principle of action. This tradition persisted until Einstein, whose cosmology is quite a different one and does not distinguish between matter and energy.


          Classical thought, however, had proceeded only a little way along that path. Instead of referring to the person, Zeus, they talked about the great mind:


          
            	"Thales", says Cicero, "assures that water is the principle of all things; and that God is that Mind which shaped and created all things from water."


          


          The universal mind appears as a Roman belief in Virgil as well:


          
            	"In the beginning, SPIRIT within (spiritus intus) strengthens Heaven and Earth,



            	The watery fields, and the lucid globe of Luna, and then --



            	Titan stars; and mind (mens) infused through the limbs



            	Agitates the whole mass, and mixes itself with GREAT MATTER (magno corpore)"

          


          


          Geometry


          Thales was known for his innovative use of geometry. His understanding was theoretical as well as practical. For example, he said:


          
            	Megiston topos: hapanta gar chorei (έ ό  ά  ί)


            	Place is the greatest thing, as it contains all things

          


          Topos is in Newtonian-style space, since the verb, chorei, has the connotation of yielding before things, or spreading out to make room for them, which is extension. Within this extension, things have a position. Points, lines, planes and solids related by distances and angles follow from this presumption.


          Thales understood similar triangles and right triangles, and what is more, used that knowledge in practical ways. The story is told in DL (loc. cit.) that he measured the height of the pyramids by their shadows at the moment when his own shadow was equal to his height. A right triangle with two equal legs is a 45-degree right triangle, all of which are similar. The length of the pyramids shadow measured from the centre of the pyramid at that moment must have been equal to its height.


          This story reveals that he was familiar with the Egyptian seqt, or seked, defined by Problem 57 of the Rhind papyrus as the ratio of the run to the rise of a slope, which is currently the cotangent function of trigonometry. It characterizes the angle of rise.


          Our cotangents require the same units for run and rise, but the papyrus uses cubits for rise and palms for run, resulting in different (but still characteristic) numbers. Since there were 7 palms in a cubit, the seqt was 7 times the cotangent.
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          To use an example often quoted in modern reference works, suppose the base of a pyramid is 140 cubits and the angle of rise 5.25 seqt. The Egyptians expressed their fractions as the sum of fractions, but the decimals are sufficient for the example. What is the rise in cubits? The run is 70 cubits, 490 palms. X, the rise, is 490 divided by 5.25 or 93.33 cubits. These figures sufficed for the Egyptians and Thales. We would go on to calculate the cotangent as 70 divided by 93.33 or.75003 and looking that up in a table of cotangents find that the angle of rise is a few minutes over 53 degrees.


          Whether the ability to use the seqt, which preceded Thales by about 1000 years, means that he was the first to define trigonometry is a matter of opinion. More practically Thales used the same method to measure the distances of ships at sea, said Eudemus as reported by Proclus (in Euclidem). According to Kirk & Raven (reference cited below), all you need for this feat is three straight sticks pinned at one end and knowledge of your altitude. One stick goes vertically into the ground. A second is made level. With the third you sight the ship and calculate the seqt from the height of the stick and its distance from the point of insertion to the line of sight.


          The seqt is a measure of the angle. Knowledge of two angles (the seqt and a right angle) and an enclosed leg (the altitude) allows you to determine by similar triangles the second leg, which is the distance. Thales probably had his own equipment rigged and recorded his own seqts, but that is only a guess.


          Thales Theorem is stated in another article. In addition Eudemus attributed to him the discovery that a circle is bisected by its diameter, that the base angles of an isosceles triangle are equal and that vertical angles are equal. It would be hard to imagine civilization without these theorems.


          It is possible, of course, to question whether Thales really did discover these principles. On the other hand, it is not possible to answer such doubts definitively. The sources are all that we have, even though they sometimes contradict each other.


          (The most we can say is that Thales knew these principles. There is no evidence for Thales discovering these principles, and, based on the evidence, we cannot say that Thales discovered these principles.)


          


          Astronomy


          According to Diogenes Laertius, Lobon of Argos wrote that he saw a statue of Thales at Miletus with an inscription describing him as "most senior in wisdom of all the astronomers ()." The word, astrologoi, could mean what it does today, the divination of human affairs from the positions of the stars, but it also meant scientific astronomy, as in the case of Thales. Whether he was the first to do these things, as the enthusiastic DL claims, is another matter.


          He set the seasons of the year and divided the year into 365 days. These abilities presume that he had a - to some degree - effective theory of the path of the sun, but we don't know what it was. He estimated the size of the sun at 1/720th of its path and that of the moon at the same ratio of its smaller path. He was able to estimate the heights of the pyramids from the lengths of their shadows. He knew and taught the value of Ursa Minor to navigators, which the sources say he got from the Phoenician, but as far as they were concerned, he "discovered" it.


          We know that he observed the stars, as he is related to have fallen into a ditch one night. Answering his cries for help, an old woman (in DL) wanted to know how he expected to know anything about the stars when he didn't even know what was on the Earth at his feet. Plato makes the ditch a well and questioner a witty and attractive Thracian slave girl, unless we presume he fell twice and elicited the same sort of comment.


          Although many of Thales claims were accurate, he was wrong about some things. For example, he believed that the yearly flooding of the Nile was caused by seasonal winds blowing upstream.


          


          Interpretations


          In the long sojourn of philosophy on the earth there has existed hardly a philosopher or historian of philosophy who did not mention Thales and try to characterize him in some way. He is generally recognized as having brought something new to human thought. Mathematics, astronomy and medicine already existed. Thales added something to these different collections of knowledge to produce a universality, which, as far as writing tells us, was not in tradition before, but resulted in a new field, science.


          Ever since, interested persons have been asking what that new something is. Answers fall into (at least) two categories, the theory and the method. Once an answer has been arrived at, the next logical step is to ask how Thales compares to other philosophers, which leads to his classification (rightly or wrongly).


          


          Theory


          The most natural epithets of Thales are " materialist" and " naturalist", which are based on ousia and physis. The Catholic Encyclopedia goes so far as to call him a physiologist, a person who studied physis, despite the fact that we already have physiologists. On the other hand, he would have qualified as an early physicist, as did Aristotle. They studied corpora, "bodies", the medieval descendants of substances.


          Most agree that Thales' stamp on thought is the unity of substance, hence Bertrand Russell:


          
            	"The view that all matter is one is quite a reputable scientific hypothesis."


            	"...But it is still a handsome feat to have discovered that a substance remains the same in different states of aggregation."

          


          Russell was only reflecting an established tradition; for example, Nietzsche, in his Philosophy in the Tragic Age of the Greeks, wrote:


          
            	"Greek philosophy seems to begin with an absurd notion, with the proposition that water is the primal origin and the womb of all things. Is it really necessary for us to take serious notice of this proposition? It is, and for three reasons. First, because it tells us something about the primal origin of all things; second, because it does so in language devoid of image or fable, and finally, because contained in it, if only embryonically, is the thought, 'all things are one.'"

          


          This sort of materialism, however, should not be confused with deterministic materialism. Thales was only trying to explain the unity observed in the free play of the qualities. The arrival of uncertainty in the modern world made possible a return to Thales; for example, John Elof Boodin writes ("God and Creation"):


          
            	"We cannot read the universe from the past..."

          


          Boodin defines an "emergent" materialism, in which the objects of sense emerge uncertainly from the substrate. Thales is the innovator of this sort of materialism.


          


          Method


          Thales represents something new in method as well. Edmund Husserl attempts to capture it as follows. Philosophical man is a new cultural configuration based on a rejection of tradition in favour of an inquiry into what is true in itself; that is, an ideal of truth. It begins with isolated individuals such as Thales, but they are supported and cooperated with as time goes on. Finally the ideal transforms the norms of society, leaping across national borders.


          


          Classification


          The term, Pre-Socratic, derives ultimately from Aristotle, a qualified philosopher ("the father of philosophy"), who distinguished the early philosophers as concerning themselves with substance. This is not entirely true.


          Diogenes Laertius on the other hand took a strictly geographic and ethnic approach. Philosophers were either Ionian or Italian. He used Ionian in a broader sense, including also the Athenian academics, who were not Pre-Socratics. From a philosophic point of view, any grouping at all would have been just as effective. There is no basis for an Ionian or Italian unity. Some scholars, however, concede to Diogenes' scheme as far as referring to an "Ionian" school. There was no such school in any sense.


          The most popular approach refers to a Milesian school, which is more justifiable socially and philosophically. They sought for the substance of phenomena and may have studied with each other. Some ancient writers qualify them as Milesioi, "of Miletus."


          


          Influence on others


          Thales had a profound influence on other Greek thinkers and therefore on Western history. Some believe Anaximander was a pupil of Thales. Early sources report that one of Anaximander's more famous pupils, Pythagoras, visited Thales as a young man, and that Thales advised him to travel to Egypt to further his philosophical and mathematical studies.


          Many philosophers followed Thales' lead in searching for explanations in nature rather than in the supernatural; others returned to supernatural explanations, but couched them in the language of philosophy rather than of myth or of religion.


          When you specifically look at the influence Thales had in the pre-Socrates era, he was one of the first thinkers who thought more in the way of logos than mythos. The difference between these two more profound ways of seeing the world is that mythos is concentrated around the stories of holy origin, while logos is concentrated around the argumentation. When the mythical man wants to explain the world the way he sees it, he explains it based on gods and powers. Mythical thought does not differentiate between things and persons and furthermore it does not differentiate between nature and culture. The way a logos thinker would present a world view is radically different from the way of the mythical thinker. In its concrete form, logos is a way of thinking not only about individualism, but also the abstract. Furthermore, it focuses on sensible and continuous argumentation. This lays the foundation of philosophy and its way of explaining the world in terms of abstract argumentation, and not in the way of gods and mythical stories.


          Trivia


          
            	In Rex Stout's Nero Wolfe novel Death of a Doxy (adapted for A&E TV's original series A Nero Wolfe Mystery), one of the antagonists, a mathematician, uses the name "Milton Thales" as a pseudonym, a reference to Thales of Miletus.
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              	General
            


            
              	Name, Symbol, Number

              	thallium, Tl, 81
            


            
              	Chemical series

              	poor metals
            


            
              	Group, Period, Block

              	13, 6, p
            


            
              	Appearance

              	silvery white

              [image: ]
            


            
              	Standard atomic weight

              	204.3833 (2) gmol1
            


            
              	Electron configuration

              	[Xe] 4f14 5d10 6s2 6p1
            


            
              	Electrons per shell

              	2, 8, 18, 32, 18, 3
            


            
              	Physical properties
            


            
              	Phase

              	solid
            


            
              	Density (near r.t.)

              	11.85 gcm3
            


            
              	Liquid density at m.p.

              	11.22 gcm3
            


            
              	Melting point

              	577 K

              (304 C, 579 F)
            


            
              	Boiling point

              	1746 K

              (1473 C, 2683 F)
            


            
              	Heat of fusion

              	4.14  kJmol1
            


            
              	Heat of vaporization

              	165  kJmol1
            


            
              	Specific heat capacity

              	(25C) 26.32 Jmol1K1
            


            
              	
                
                  
                    Vapor pressure
                  

                  
                    	P(Pa)

                    	1

                    	10

                    	100

                    	1 k

                    	10 k

                    	100 k
                  


                  
                    	at T(K)

                    	882

                    	977

                    	1097

                    	1252

                    	1461

                    	1758
                  

                

              
            


            
              	Atomic properties
            


            
              	Crystal structure

              	hexagonal
            


            
              	Oxidation states

              	3, 1

              (mildly basic oxide)
            


            
              	Electronegativity

              	1.62 (Pauling scale)
            


            
              	Ionization energies

              	1st: 589.4 kJ/mol
            


            
              	2nd: 1971 kJ/mol
            


            
              	3rd: 2878 kJ/mol
            


            
              	Atomic radius

              	190  pm
            


            
              	Atomic radius (calc.)

              	156 pm
            


            
              	Covalent radius

              	148 pm
            


            
              	Van der Waals radius

              	196 pm
            


            
              	Miscellaneous
            


            
              	Magnetic ordering

              	???
            


            
              	Electrical resistivity

              	(20C) 0.18 m
            


            
              	Thermal conductivity

              	(300K) 46.1 Wm1K1
            


            
              	Thermal expansion

              	(25C) 29.9 mm1K1
            


            
              	Speed of sound (thin rod)

              	(20 C) 818 m/s
            


            
              	Young's modulus

              	8 GPa
            


            
              	Shear modulus

              	2.8 GPa
            


            
              	Bulk modulus

              	43 GPa
            


            
              	Poisson ratio

              	0.45
            


            
              	Mohs hardness

              	1.2
            


            
              	Brinell hardness

              	26.4 MPa
            


            
              	CAS registry number

              	7440-28-0
            


            
              	Selected isotopes
            


            
              	
                
                  
                    Main article: Isotopes of thallium
                  

                  
                    	iso

                    	NA

                    	half-life

                    	DM

                    	DE ( MeV)

                    	DP
                  


                  
                    	203Tl

                    	29.524%

                    	203Tl is stable with 122 neutrons
                  


                  
                    	204Tl

                    	syn

                    	119 Ms

                    (3.78 y)

                    	-

                    	0.764

                    	204Pb
                  


                  
                    	

                    	0.347

                    	204Hg
                  


                  
                    	205Tl

                    	70.476%

                    	205Tl is stable with 124 neutrons
                  

                

              
            


            
              	References
            

          


          Thallium (pronounced /ˈliəm/) is a chemical element with the symbol Tl and atomic number 81. This soft gray malleable poor metal resembles tin but discolors when exposed to air. Approximately 60-70% of thallium production is used in the electronics industry, and the rest is used in the pharmaceutical industry and in glass manufacturing. It is used in infrared detectors. Thallium is highly toxic and is used in rat poisons and insecticides. Since it may cause cancer (although the United States EPA does not class it as carcinogen), its use has been cut back or eliminated in many countries. It is used in murders and has the nicknames "The Poisoner's Poison" and "Inheritance powder" (alongside arsenic).


          


          Notable characteristics
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              1 gram of Thallium
            

          


          This metal is very soft and malleable and can be cut with a knife. When it is first exposed to air, thallium has a metallic luster but quickly tarnishes with a bluish-gray tinge that resembles lead (it is preserved by keeping it under oil). A heavy layer of oxide builds up on thallium if left in air. In the presence of water, thallium hydroxide is formed. 


          Occurrence and production


          Thallium occurs naturally in the minerals crookesite, lorandite, hutchinsonite, and pyrites.


          Thallium metal is obtained as a by-product in the production of sulfuric acid by roasting of pyrites, and also in the smelting of lead and zinc ores.


          


          Applications


          The odorless and tasteless thallium sulfate was once widely used as rat poison and ant killer. Since 1975, this use in the United States and many other countries is prohibited due to safety concerns. Other uses:


          
            	thallium sulfide's electrical conductivity changes with exposure to infrared light therefore making this compound useful in photocells.


            	thallium bromide- iodide crystals have been used as infrared optical materials, because they are harder than other common infrared optics, and because they have transmission at significantly longer wavelengths. The trade name KRS-5 refers to this material.


            	thallium oxide has been used to manufacture glasses that have a high index of refraction.


            	used in semiconductor materials for selenium rectifiers,


            	in gamma radiation detection equipment, such as scintillation counters,


            	high-density liquid used for sink-float separation of minerals,


            	used in the treatment of ringworm and other skin infections. However this use has been limited due to the narrow margin that exists between toxicity and therapeutic benefit.


            	radioactive thallium-201 (half-life of 73 hours) is used for diagnostic purposes in nuclear medicine, particularly in stress tests used for risk stratification in patients with coronary artery disease A(CAD). This isotope of thallium can be generated using a transportable generator which is similar to the technetium cow. The generator contains lead-201 (half life 9.33 hours) which decays by electron capture to the thallium-201. The lead-201 can be produced in a cyclotron by the bombardment of thallium with protons or deuterons by the (p,3n) and (d,4n) reactions.

          


          
            	combined with sulfur or selenium and arsenic, thallium has been used in the production of high- density glasses that have low melting points in the range of 125 and 150 C. These glasses have room temperature properties that are similar to ordinary glasses and are durable, insoluble in water and have unique refractive indices.


            	an 8.5% thallium amalgam is used in thermometers and switches for use in low temperatures, because it freezes at -58 C (pure mercury freezes at -38 C).


            	thallium is used in the electrodes in dissolved oxygen analyzers.


            	thallium is a constituent of the alloy in the anode plates in magnesium seawater batteries.

          


          In addition, research activity with thallium is ongoing to develop high-temperature superconducting materials for such applications as magnetic resonance imaging, storage of magnetic energy, magnetic propulsion, and electric power generation and transmission.


          


          History


          Thallium ( Greek ό, thallos, meaning "a green shoot or twig") was discovered by Sir William Crookes in 1861 in England while he was making spectroscopic determinations for tellurium on residues from a sulfuric acid plant. The name comes from Thallium's bright green spectral emission lines. In 1862 Crookes and Claude-Auguste Lamy isolated the metal independently of each other.


          


          Occurrence


          Although the metal is reasonably abundant in the Earth's crust at a concentration estimated to be about 0.7 mg/kg, mostly in association with potassium minerals in clays, soils, and granites, it is not generally considered to be commercially recoverable from those forms. The major source of commercial thallium is the trace amounts found in copper, lead, zinc, and other sulfide ores.


          Thallium is found in the minerals crookesite TlCu7Se4, hutchinsonite TlPbAs5S9, and lorandite TlAsS2. It also occurs as trace in pyrites and extracted as a by-product of roasting this ore for sulfuric acid production. The metal can be obtained from the smelting of lead and zinc rich ores. Manganese nodules found on the ocean floor also contain thallium, but nodule extraction is prohibitively expensive and potentially environmentally destructive. In addition, several other thallium minerals, containing 16% to 60% thallium, occur in nature as sulfide or selenide complexes with antimony, arsenic, copper, lead, and silver, but are rare, and have no commercial importance as sources of this element. See also: Category:Thallium minerals.


          


          Isotopes


          Thallium has 25 isotopes which have atomic masses that range from 184 to 210. 203Tl and 205Tl are the only stable isotopes, and 204Tl is the most stable radioisotope, with a half-life of 3.78 years.


          202Th (half life 12.23 days) can be made in a cyclotron, while 204Th (half life 3.78 years) is made by the neutron activation of stable thallium in a nuclear reactor.


          


          Compounds


          Fluorides: TlF, TlF3

          Chlorides: TlCl, TlCl2, TlCl3

          Bromides: TlBr, Tl2Br4

          Iodides: TlI, TlI3

          Hydrides: none listed

          Oxides: Tl2O, Tl2O3

          Sulfides: Tl2S

          Selenides: Tl2Se

          Tellurides: none listed

          Nitrides: none listed


          


          Toxicity


          
            [image: ]
          


          Thallium and its compounds are very toxic, and should be handled with great care . Contact with skin is dangerous, and adequate ventilation should be provided when melting this metal .Thallium(I) compounds have a high aqueous solubility and are readily absorbed through the skin. Exposure to them should not exceed 0.1 mg per m of skin in an 8-hour time-weighted average (40-hour work week). Thallium is a suspected human carcinogen.


          Part of the reason for thallium's high toxicity is that, when present in aqueous solution as the univalent thallium(I) ion (Tl+), it exhibits some similarities with essential alkali metal cations, particularly potassium (as the atomic radius is almost identical). It can thus enter the body via potassium uptake pathways. However, other aspects of thallium's chemistry are very different from that of the alkali metals (e.g., its high affinity for sulfur ligands due to the presence of empty d-orbitals), and so this substitution disrupts many cellular processes (for instance, thallium may attack sulphur-containing proteins such as cysteine residues and ferredoxins).


          Thallium's toxicity has led to its use (now discontinued in many countries) as a rat and ant poison.


          Among the distinctive effects of thallium poisoning are loss of hair (which led it to its initial use as a depilatory before its toxicity was properly appreciated) and damage to peripheral nerves (victims may experience a sensation of walking on hot coals). Thallium was once an effective murder weapon before its effects became understood, and an antidote ( prussian blue) discovered.


          


          Treatment and internal decontamination


          One of the main methods of removing thallium (both radioactive and normal) from humans is to use Prussian blue, which is a solid ion exchange material which absorbs thallium and releases potassium. The prussian blue is fed by mouth to the person, and it passes through their digestive system and comes out in the stool.


          


          Famous uses as a poison


          
            	In 1953, Australian Caroline Grills was sentenced to life in prison after three family members and a close family friend died. Authorities found thallium in tea that she had given to two additional family members.

          


          
            	In 1957, Nikolai Khokhlov, a former KGB assassin, was poisoned with thallium. Khokhlov fell ill with stomach cramps and nausea and within days his hair had fallen out and he was covered with marks on his skin. He fled the Soviet Union to Germany where doctors suspected thallium poisoning and tried every known antidote without success. Khokhlov was then taken to the US hospital and treated with hydrocortisone, steroids, and blood and plasma transfusions and he eventually recovered.

          


          
            	In 1971, thallium was the main poison that Graham Frederick Young used to poison around 70 people in the English village of Bovingdon, Hertfordshire, of which 2 died.

          


          



          
            	Zhu Ling (1973) the victim of an unsolved 1995 thallium poisoning case in Beijing, China.In 1994, Zhu Ling was a sophomore in Class Wuhua2 (Physical Chemistry) at Tsinghua University in Beijing She began to show strange and debilitating symptoms at the end of 1994, when she reported experiencing acute stomach pain, along with extensive hair loss ultimately she was diagnosed on Usenet with poisoning by Thallium .To this date speculation of the true poisoner is still discussed by many Chinese expatriates overseas

          


          
            	In 1988, members of the Carr family from Central Florida fell ill from what appeared to be Thallium poisoning. Peggy Carr, the mother, died slowly and painfully from the poison and her son and stepson were critically ill but recovered. The Carrs' neighbour, George J. Trepal, a chemist and member of Mensa, was convicted of murdering Mrs. Carr and attempting to murder her family and sentenced to death. The thallium was slipped into bottles of Coca-Cola at the Carrs' home and Trepal.
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              Corroded thallium rod
            

          


          
            	In June 2004, 25 Russian soldiers earned Honorable Mention Darwin Awards after becoming ill from thallium exposure when they found a can of mysterious white powder in a rubbish dump on their base at Khabarovsk in the Russian Far East. Oblivious to the danger of misusing an unidentified white powder from a military dump site, the conscripts added it to tobacco, and used it as a substitute for talcum powder on their feet.

          


          
            	In 2005, a 17 year old girl in Numazu, Shizuoka, Japan, admitted to attempting to murder her mother by lacing her tea with thallium, causing a national scandal.

          


          
            	In February of 2007, two Americans, Marina and Yana Kovalevsky, a mother and daughter, visiting Russia were hospitalized due to thallium poisoning. Both had emigrated from the Soviet Union to the United States in 1989 and had made several trips to Russia since then.

          


          
            	In February of 2008, members of Iraqi air force club and some of their children were poisoned by cake laced with thallium. Two of the children died.

          


          


          In Fiction


          
            	Agatha Christie, who worked as a pharmacist, used thallium as the agent of murder in her detective fiction novel The Pale Horse  the first clue to the murder method coming from the hair loss of the victims.

          


          
            	In Nigel Williams' 1990 novel The Wimbledon Poisoner, Henry Far uses thallium to baste a roast chicken in a failed attempt to murder his wife.

          


          
            	Thallium figures prominently in the 1995 film The Young Poisoner's Handbook, a dark comedy loosely based on the life of Graham Frederick Young.

          


          
            	"Concentrated thallium" is used as the poison of choice of the Wyoming Widow in the 2006 comedy Big Nothing
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              Kipling in his study in Naulakha ca. 1895
            

          


          The Absent-Minded Beggar is an 1899 poem by Rudyard Kipling, famously set to music by Sir Arthur Sullivan. It was written as part of an appeal by the Daily Mail to raise money for the dependents of soldiers fighting in the South African War (sometimes known as the Boer War), and exhorted its audience to "pass the hat for your credit's sake, and pay pay pay!"


          


          History


          In September 1899, it was clear that the crisis in South Africa was likely to turn into war. By the 2nd October, all military leave had been cancelled, and urgent preparations were under way to send a large expeditionary force to the Cape, with horses and supplies being requisitioned and mobilised. On 7th October, a proclamation was issued calling out the Army Reserve; of 65,000 liable men, around 25,000 were intended to be called up for service.
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              The Relief of Ladysmith. Sir George White greets Major Hubert Gough on 28 February, 1900. Painting by John Henry Frederick Bacon (18681914)
            

          


          Many, if not all, of the men thus mobilised were ex-soldiers in permanent employment; returning to the Forces meant a significant cut in their income. In addition, there was no contemporary legislation of the time protecting the permanent employment of reservists; employers could  and often would  replace them with other workers with no guarantee that if the soldier returned he would be able to take back his job.


          As a result, a large number of families were quickly plunged into poverty  a lifestyle comfortably maintained on a workman's wage of twenty shillings could not be kept up on the infantryman's "shilling a day." As if this were not enough, there was no guarantee that the husband would have a job to return to, even without the prospect of injury or death. A number of charitable funds existed to support these individuals, most notably the Soldiers' and Sailors' Families Association, but a number of private appeals were also made.


          Simultaneously, a wave of patriotism was sweeping the country, catered to by jingoist newspapers such as the Daily Mail; many of these newspapers were also involved in the charitable fundraising efforts. The Mail's proprietor, Alfred Harmsworth, hit upon the idea of commissioning Rudyard Kipling, the foremost popular poet of the day, to write a poem for the newspaper's charitable fund. Kipling agreed, and produced The Absent-Minded Beggar on 16th October.


          


          Reception of the poem and song


          
            [image: Arthur Sullivan]

            
              Arthur Sullivan
            

          


          The poem was highly popular, with performers at music halls and theatres adding recitals to their acts. The poem was set to music  to what Kipling described as "a tune guaranteed to pull teeth out of barrel-organs"  by Sir Arthur Sullivan. The setting was completed on 5 November 1899, and the first public performance of the music was sung by John Coates on 13 November at the Alhambra Theatre. Sullivan's manuscript was later auctioned for 500 towards the fund. Critic Fuller-Maitland disapproved of the composition in The Times, but Sullivan himself asked a friend, "Did the idiot expect the words to be set in cantata form, or as a developed composition with symphonic introduction, contrapuntal treatment, etc.?"


          The Mail's charitable fund was eventually titled the "Absent Minded Beggar Relief Corps" or the "Absent Minded Beggar Fund," providing small comforts to the soldiers themselves as well as supporting their families. It raised a total of about 250,000. The money was not raised solely by the Mail; the poem was publicly available, with anyone permitted to perform or print it in any way so long as any resulting profits went to the fund.


          The popularity of the poem was such that allusions to it were common. By 18 November, a month after publication, "a new patriotic play" planned to open the next week was titled The Absent Minded Beggar, or, For Queen and Country. The same month, the Charity Organisation Society called "The Absent-Minded Beggar" the "most prominent figure on the charitable horizon at present." Even a critical book on the conduct of the war published in 1900 was titled An absent-minded war.
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          The "Adventure" series is a collection of children's adventure novels by Canadian-born American author Willard Price. The fourteen-book series chronicles the exploits of budding teenage zoologists Hal and Roger Hunt, as they travel around the world capturing exotic and dangerous animals for their father's wildlife collection.


          Shortly before his death, in 1983, Price commented that:


          
            My aim in writing the Adventure series for young people was to lead them to read by making reading exciting and full of adventure. At the same time I want to inspire an interest in wild animals and their behaviour. Judging from the letters I have received from boys and girls around the world, I believe I have helped open to them the worlds of books and natural history.

          


          


          Willard Price's "Adventure" Series


          


          Amazon Adventure (1949)


          Hal and Roger Hunt crash-land into the middle of a pioneering expedition to the unmapped regions of the greatest jungle on earth: the Amazon. And when their mission to explore the uncharted territory of the Pastaza River goes off course... it's the survival of the fittest.


          


          South Sea Adventure (1952)


          Hal and Roger Hunt sink deep into danger when a specimen-collecting trip takes them into the lost world of the South Seas. But the deep-sea trawl has a hidden agenda- a top secret mission for Professor Stuyvesant, and his scientific experiments in Pearl Lagoon...


          


          Underwater Adventure (1954)


          Hal and Roger Hunt dive into danger when they join the Oceanographic Institute as part of an underwater operation in the South Seas. And it's sink or swim for the intrepid brothers when their aquatic adventures bring them face to face with a foe more deadly than the sea creatures of the deep...


          


          Volcano Adventure (1956)


          Hal and Roger Hunt embark on an earth-shattering expedition when they join forces with world-famous volcanologist, Dr. Dan Adams. And as their research of the volatile Pacific volcanoes hots up, the brothers' mission erupts into an awesome adventure...


          


          Whale Adventure (1960)


          Hal and Roger Hunt are hoping to have a whale of a time when they agree to join the crew of a whaling ship. But as they begin working for the evil Captain Grindle, face dangerous battles with sharks, and then find themselves shipwrecked, the boys realise they're about to have a much bigger adventure than they'd bargained for.


          


          African Adventure (1963)


          Hal and Roger Hunt are on the trail of a vicious man-eating leopard. Yet they are also being hunted themselves, by a merciless band of killers known as the Leopard Society. Can they trust their own tracker, Joro, despite knowing he has pledged to lead them to their deaths?


          


          Elephant Adventure (1964)


          Hal and Roger Hunt are on an awesome African adventure to track down the rare great white elephant. The brothers coolly tackle their task- despite doom-laden prophecies from Mumbo, a Watussi chieftain- and as the temperature rises... the danger level intensifies.


          


          Safari Adventure (1966)


          Hal and Roger Hunt fly straight into the jaws of death when they join warden Mark Crosby in Tsavo, an African park where poaching is big business. And with a gang leaving behind a blood-stained trail of terror and torture, the heat is on for the brothers to solve the string of mysterious murders- before they too become victims...


          


          Lion Adventure (1967)


          Hal and Roger Hunt have been sent on a terrifying mission- they must save the population of Mtito Andei from a man-eating lion. But the 'King of the Beasts' isn't the only thing trying to kill the boys... Have the brothers bitten off more than they can chew this time?


          


          Gorilla Adventure (1969)


          Hal and Roger Hunt head off for another challenging mission- this time to search for gorillas deep in the Congo jungle. But when the boys stumble across the evil trade in baby gorillas, someone seems determined to silence them once and for all.


          


          Diving Adventure (1970)


          Hal and Roger Hunt dive straight into danger on a specimen-collecting trip to Undersea City. But it's not just sharks and killer whales the brothers have to fear when they are plunged into the depths of another adventure.


          


          Cannibal Adventure (1972)


          Hal and Roger Hunt are in New Guinea, the most wild and savage island in the world. But their adventure becomes even more deadly when the brothers discover that man-eating crocodiles and deadly snakes aren't the only things after their blood...


          


          Tiger Adventure (1979)


          Hal and Roger Hunt are in India, investigating rare and dangerous animals for their father. But on the trail of the rare white tiger, high in the Himalayas, disaster strikes and the brothers realise they are walking into the jaws of death.


          


          Arctic Adventure (1980)


          Hal and Roger Hunt are colder than they've ever been in their lives, up among the ice floes of Greenland. This harsh land holds many dangers, from killer whales to grizzly bears, but an evil man may turn out to be the deadliest threat the boys have to face.


          


          Hal and Roger Hunt


          The sons of respected animal collector John Hunt, Hal and Roger have taken a year off school to help capture animals for their father's collection on Long Island, after which the captive specimens are sold to zoos, circuses and nature parks. In Amazon Adventure, the boys' literary debut, Hal is nineteen years old and Roger is thirteen years old.


          Hal is the typical hero: tall, handsome, and muscular, possessing an almost limitless knowledge of natural history and a caring and trusting disposition. Roger, on the other hand, is an ardent practical-joker, often mischievous but just as resilient and resourceful as his older brother.


          


          Villains


          Each novel in the Adventure series is notable for its memorable selection of loathesome villains and enemies. Some of these, through their interactions with Hal and Roger, are led to redeem their past misdeeds, while others simply suffer the consequences of their actions. Throughout the series, only one enemy, the cunning "Reverend" Merlin Kaggs, appears as a villain in more than one Hunt adventure.


          


          Rights sold


          During October 2006, the Price family of Holden, Massachusetts entered into an agreement to sell the copyrights and related legal rights for the fourteen Adventure series titles, plus the right to use Price's name, to London-based literary brand owner and investor Fleming Literary Management LLP.


          
            Retrieved from " http://en.wikipedia.org/wiki/The_Adventure_Series_(Willard_Price)"
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          The Adventures of Tintin (French: Les Aventures de Tintin, Dutch: De Avonturen van Kuifje) is a series of comic books created by Belgian artist Herg, the pen name of Georges Remi (19071983). Remi's pen name Herg came from transposing his initials "R-G", which sounds like "Herg" in French. The series first appeared in French in a children's supplement to the Belgian newspaper Le Vingtime Sicle on January 10, 1929. Set in a painstakingly researched world closely mirroring our own, The Adventures of Tintin presents a number of characters in distinctive settings. The series has continued as a favourite of readers and critics alike for over 70 years.


          The hero of the series is the eponymous character, Tintin, a young Belgian reporter and traveller. He is aided in his adventures from the beginning by his faithful dog Snowy (Milou in French). Later, popular additions to the cast included Captain Haddock, Professor Calculus and other colourful supporting characters.


          The success of the series saw the serialised strips collected into a series of albums (23 in all), spun into a successful magazine and adapted for both film and theatre. The series is one of the most popular European comics of the 20th century, with translations published in over 50 languages and more than 200 million copies of the books sold to date.


          The comic strip series has long been admired for its clean, expressive drawings in Herg's signature ligne claire style. Engaging, well-researched plots straddle a variety of genres: swashbuckling adventures with elements of fantasy; mysteries; political thrillers; and science fiction. The stories within the Tintin series always feature slapstick humour, offset in later albums by sophisticated satire and political/cultural commentary.


          


          Overview


          Tintin is a reporter, and Herg uses this to present the character in a number of adventures which were contemporaneous to the period in which he was working (most notably, the Bolshevik uprising in Russia and the Second World War) and sometimes even prescient (the moon landings). Herg also created a world for Tintin which managed to reduce detail to a simplified but recognisable and realistic representation, an effect Herg was able to achieve with reference to a well-maintained archive of images.


          Though Tintin's adventures are formulaicpresenting a mystery which is then solved logicallyHerg infused the strip with his own sense of humour, and created supporting characters who, whilst being predictable, were filled with charm that allowed the reader to engage with them. This formula of comfortable, humorous predictability is similar to the presentation of cast in the Peanuts strip or The Three Stooges. Herg also had a great understanding of the mechanics of the comic strip, especially pacing, a skill displayed in The Castafiore Emerald, a work he meant to be packed with tension in which nothing actually happens.


          Herg initially improvised the creation of Tintin's adventures, uncertain how Tintin would escape from whatever predicament appeared. Not until after the completion of Cigars of the Pharaoh was Herg encouraged to research and plan his stories. The impetus came from Zhang Chongren, a Chinese student who, on hearing Herg was to send Tintin to China in his next adventure, urged him to avoid perpetuating the perceptions Europeans had of China at the time. Herg and Zhang collaborated on the next serial, The Blue Lotus, which has been cited by critics as Herg's first masterpiece.


          Other changes to the mechanics of creating the strip were forced on Herg by outside events. The Second World War and the invasion of Belgium by Hitler's armies saw the closure of the newspaper in which Tintin was serialised. Work was halted on Land of Black Gold, and the already published Tintin in America and The Black Island were banned by the Nazi censors, who were concerned at their presentation of America and Britain. However, Herg was able to continue with Tintin's adventures, publishing four books and serialising two more adventures in a German-licensed newspaper.


          During and after the German occupation Herg was accused of being a collaborator because of the Nazi control of the paper (Le Soir), and he was briefly arrested after the war. He claimed that he was simply doing a job under the occupation, like a plumber or carpenter. His work of this period, unlike earlier and later work, is politically neutral and resulted in classic adventure stories such as The Secret of the Unicorn and Red Rackham's Treasure, but the apocalyptic The Shooting Star reflects the foreboding Herg felt during this uncertain political period.


          A post-war paper shortage forced changes in the format of the books. Herg had usually allowed the stories to develop to a length that suited the story, but with paper now in short supply, publishers Casterman asked Herg to consider using smaller panel sizes and adopt an arbitrary length of 62 pages. Herg took on more staff (the first ten books having been produced by himself and his wife), eventually building a studio system.


          The adoption of colour allowed Herg to expand the scope of the works. His use of colour was more advanced than that of American comics of the time, with better production values allowing a combination of the four printing shades and thus a cinematographic approach to lighting and shading. Herg and his studio would allow images to fill half pages or more, simply to detail and accentuate the scene, using colour to emphasise important points. Herg notes this fact, stating "I consider my stories as movies. No narration, no descriptions, emphasis is given to images."


          Herg's personal life also affected the series, with Tintin in Tibet heavily influenced by his nervous breakdown. His nightmares, which he reportedly described as being "all white", are reflected in the snowy landscapes. The plot has Tintin set off in search of Chang Chong-Chen, previously seen in The Blue Lotus, and the piece contains no villains and little moral judgement, with Herg even refusing to refer to the Snowman of the Himalayas as "abominable".


          The conclusion of Tintin's adventures was untimely. Herg's death on March 3, 1983 left the twenty-fourth adventure, Tintin and Alph-Art, unfinished. The plot saw Tintin embroiled in the world of modern art, and the story ended with Tintin apparently about to be killed, encased in perspex and presented as a work of art.


          


          Tintin comic titles published in English


          
            
              	
                
                  	1. Tintin in the Land of the Soviets (19291930)


                  	2. Tintin in the Congo (19301931)


                  	3. Tintin in America (19311932)


                  	4. Cigars of the Pharaoh (19321934)


                  	5. The Blue Lotus (19341935)


                  	6. The Broken Ear (19351937)


                  	7. The Black Island (19371938)


                  	8. King Ottokar's Sceptre (19381939)


                  	9. The Crab with the Golden Claws (19401941)


                  	10. The Shooting Star (19411942)


                  	11. The Secret of the Unicorn (19421943)


                  	12. Red Rackham's Treasure (19431944)

                

              

              	
                
                  	13. The Seven Crystal Balls (19431948)


                  	14. Prisoners of the Sun (19461949)


                  	15. Land of Black Gold (19481950)


                  	16. Destination Moon (19501953)


                  	17. Explorers on the Moon (19501954)


                  	18. The Calculus Affair (19541956)


                  	19. The Red Sea Sharks (1958)


                  	20. Tintin in Tibet (1960)


                  	21. The Castafiore Emerald (1963)


                  	22. Flight 714 (1968)


                  	23. Tintin and the Picaros (1976)


                  	
                    24. Tintin and Alph-Art (1986-2004)


                    
                      Published posthumously
                    

                  

                

              
            

          


          A comic was also released based on the film Tintin au lac des requins.


          
            	Tintin and the Lake of Sharks (1972)

          


          


          Characters


          


          Tintin and Snowy
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              Tintin and Snowy, detail of a panel from the book The Black Island by Herg, 1965
            

          


          Tintin is a young Belgian reporter who becomes involved in dangerous cases in which he takes heroic action to save the day. Almost every adventure features Tintin hard at work at his investigative reporting, but he is rarely seen actually turning in a story. He is a young man of more or less neutral attitudes and is less colourful than the supporting cast. In this respect, he represents the everyman.


          Snowy, a white Fox terrier, is Tintin's four-legged companion. They regularly save each other from perilous situations. Snowy frequently "speaks" to the reader through his thoughts (often displaying a dry sense of humour), which are supposedly not heard by the characters in the story except in Tintin in America where he explains Tintin about his absence for a period of time in the book.


          Like Captain Haddock, Snowy is fond of the Loch Lomond brand of whisky, and his occasional bouts of drinking tend to get him into trouble, as does his raging arachnophobia. The French name of Snowy, "Milou", has nothing to do with snow or the colour white. It has been widely credited as an oblique reference to a girlfriend from Herg's youth, Marie-Louise Van Cutsem, whose nickname was "Milou".


          Another explanation to the origins of the two characters is possible. It has been asserted that Robert Sex, a photographer-reporter whose exploits were recorded in the Belgian press of the mid to late 1920s, was an inspiration for Tintin. Sex has been noted to have a similar appearance, and the Herg Foundation in Belgium has admitted that it is not too hard to imagine how Herg could have been influenced by the exploits of Sex. At that time Sex had been round the world on a motorcycle made by Gillet of Herstal. Ren Milhoux was a Grand-Prix champion and motorcycle record holder of the era, and in 1928, while Sex was in Herstal speaking with Lon Gillet about his future projects, Mr. Gillet put him in contact with his new champion, Milhoux, who had just left Ready motorcycles for Gillet of Herstal. The two men quickly struck up a friendship, and spent hours talking about motorcycles and voyages, Sex explaining his needs and Milhoux giving his knowledge on mechanics and motorbikes pushed beyond their limits. Thanks to this union of knowledge and experience, Sex would head off on numerous trips throughout the world, writing countless press accounts. The General Secretary of the Herg Foundation in Belgium has admitted that it is not too hard to imagine how a young George Rmi, better known as Herg, could have been inspired by the well-publicized exploits of these two friends, Sex with his trips and documentaries and Milhoux with his triumphs and records, to create the characters of Tintin the famous traveling reporter, and his faithful companion Milou.


          


          Captain Haddock


          
            Image:CaptainHaddock.jpg

            
              Captain Haddock
            

          


          Captain Archibald Haddock, a seafaring captain of disputed ancestry (he may be of English, French or Belgian origin), is Tintin's best friend, and was introduced in The Crab with the Golden Claws. Haddock was initially depicted as a weak and alcoholic character, but later became more respectable. He evolves to become genuinely heroic and even a socialite after he finds a treasure from his ancestor, Sir Francis Haddock (Franois de Hadoque in French), in the episode Red Rackham's Treasure. The Captain's coarse humanity and sarcasm act as a counterpoint to Tintin's often implausible heroism; he is always quick with a dry comment whenever the boy reporter seems too idealistic. Captain Haddock lives in his luxurious mansion called Marlinspike Hall ("Moulinsart" in the original French).


          Haddock uses a range of colourful insults and curses to express his feelings, such as "billions of bilious blue blistering barnacles", "ten thousand thundering typhoons", " troglodytes", " bashi-bazouk", " kleptomaniac", " ectoplasm", "sea gherkin", " anacoluthon", and " pockmark", but nothing that is actually considered a swear word. Haddock is a hard drinker, particularly fond of Loch Lomond whisky, and his bouts of drunkenness are often used for comic effect.


          Herg stated that Haddock's surname was derived from a "sad English fish that drinks a lot". Haddock remained without a first name until the last completed story, Tintin and the Picaros (1976), when the name Archibald was suggested.


          


          Supporting characters


          Herg's supporting characters have been cited as far more developed than the central character, each imbued with a strength of character and depth of personality which has been compared with that of the characters of Charles Dickens. Herg used the supporting characters to create a realistic world in which to set his protagonists' adventures. To further the realism and continuity, characters would recur throughout the series. It has been speculated that the occupation of Belgium and the restrictions imposed upon Herg forced him to focus on characterisation to avoid depicting troublesome political situations. The major supporting cast was developed during this period.


          
            	Professor Cuthbert Calculus (Professeur Tryphon Tournesol {Prof. Sunflower} in French), an absent-minded and half-deaf physicist, is a minor but regular character alongside Tintin, Snowy, and Captain Haddock. Introduced in Red Rackham's Treasure, and based partially on Auguste Piccard, his appearance was initially not welcomed by the leading characters, but through his generous nature and his scientific ability he develops a lasting bond with them.

          


          
            	Thomson and Thompson (Dupont et Dupond) are two bumbling detectives who, although unrelated, look like twins with the only discernible difference being the shape of their moustaches. They provide much of the comic relief throughout the series, being afflicted with chronic spoonerism and shown to be thoroughly incompetent. The detectives were in part based on Herg's father and uncle, identical twins who wore matching bowlers.

          


          
            	Bianca Castafiore is an opera singer whom Haddock absolutely despises. However, she seems to constantly be popping up wherever they go, along with her maid, Irma, and pianist, Igor Wagner. Her name means "white and chaste flower", something Prof. Calculus understands when he offers a white rose to the singer he's secretly in love with in The Castafiore Emerald. She was based upon opera divas in general (according to Herg's perception), Herg's Aunt Ninie, and in the post-war comics on Maria Callas.

          


          
            	Other recurring characters include Nestor the butler, General Alcazar the South American dictator, Jolyon Wagg an insurance salesman, Kalish Ezab the emir, Abdullah the emir's son, Chang the Chinese boy, Mller the evil German doctor, and Rastapopoulos the criminal mastermind. Strangely, no young women feature as any main or side characters, and in fact only occasionally feature in the background.

          


          


          Settings


          The settings within Tintin have also added depth to the strips. Herg mingles real and fictional lands into his stories, along with a base in Belgium from where the heroes set off. This is originally 26 Labrador Road, but later Marlinspike Hall. This is best demonstrated in King Ottokar's Sceptre, in which Herg creates two fictional countries ( Syldavia and Borduria) and invites the reader to tour them in text through the insertion of a travel brochure into the storyline. Other fictional lands include San Theodoros, San Paolo and Nuevo Rico in South America, the kingdom or administrative region of Gaipajama in India, Sondonesia in Australasia (note: the sondonesians were a nationalist group and were fighting for independence, the original possessor and outcome of the revolution is unclear) and Khemed in the Middle East. Along with these fictional countries, he also included real countries and places; the United States, Soviet Union, Congo, Japan, Belgium, Egypt, India, Sahara Desert, Germany, Switzerland, Scotland, England, Peru, Tibet and China. Another setting was the Moon, and in the first edition of Land of Black Gold, Palestine, though this was later replaced by the fictional Khemed.


          


          Creating the works


          


          Research


          Herg's extensive research began with The Blue Lotus, Herg stating: "it was from that time that I undertook research and really interested myself in the people and countries to which I sent Tintin, out of a sense of responsibility to my readers."


          Herg's use of research and photographic reference allowed him to build a realised universe for Tintin, going so far as to create fictionalised countries, dressing them with specific political cultures. These were heavily informed by the cultures evident in Herg's lifetime. Pierre Skilling has asserted that Herg saw monarchy as "the legitimate form of government", noting that democratic "values seem underrepresented in [such] a classic Franco-Belgian strip." Syldavia in particular is described in considerable detail, Herg creating a history, customs, and language. He set the country in the Balkans, and it is, by his own admission, modeled after Albania. The country finds itself threatened by neighbouring Borduria with an attempted annexation appearing in King Ottokar's Sceptre. This situation parallels the Italian conquest of Albania and of Czechoslovakia and Austria by expansionist Nazi Germany prior to World War II.


          Herg's use of research would include months of preparation for Tintin's voyage to the moon in the two-part storyline spread across Destination Moon and Explorers on the Moon. His research for the storyline was noted in New Scientist: "[T]he considerable research undertaken by Herg enabled him to come very close to the type of space suit that would be used in future Moon exploration, although his portrayal of the type of rocket that was actually used was a long way off the mark.". The moon rocket is based on the German V2 rockets.


          


          Influences


          In his youth Herg admired Benjamin Rabier and suggested that a number of images within Tintin in the Land of the Soviets reflected this influence, particularly the pictures of animals. Ren Vincent, the Art Deco designer, also had an impact on early Tintin adventures: "His influence can be detected at the beginning of the Soviets, where my drawings are designed along a decorative line, like an 'S'...". Herg also felt no compunction in admitting that he had stolen the round noses from George McManus, feeling they were "so much fun that I used them, without scruples!"


          During the extensive research Herg carried out for The Blue Lotus, he became influenced by Chinese and Japanese illustrative styles and woodcuts. This is especially noticeable in the seascapes, which are reminiscent of works by Hokusai and Hiroshige.


          Herg also declared Mark Twain an influence, although this admiration may have led him astray when depicting Incas as having no knowledge of an upcoming eclipse in Prisoners of the Sun, an error attributed by T.F. Mills to an attempt to portray "Incas in awe of a latter-day ' Connecticut Yankee'".


          


          Criticisms of the series


          The earliest stories in The Adventures of Tintin have been criticised for racist, violent, colonialist, animal cruelty and even fascist leanings, including caricatured portrayals of non-Europeans. The Tintin series originated as a comic strip in the "Petit Vingtieme" journal. Whilst the Herg Foundation has presented such criticism as navet, and scholars of Herg such as Harry Thompson have claimed "Herg did what he was told by the Abb Wallez", Herg himself felt that his background made it impossible to avoid prejudice: "I was fed the prejudices of the bourgeois society that surrounded me."


          In Tintin in the Land of the Soviets, the Bolsheviks were presented as villains. Herg drew on Moscow Unveiled, a work given to him by Wallez and authored by Joseph Douillet, the former Belgian consul in Russia, that is highly critical of the Soviet regime, although Herg contextualised this by noting that in Belgium, at the time a devout Catholic nation, "Anything Bolshevik was atheist". In the story, Bolshevik leaders are motivated only by personal greed and Tintin discovers, buried, the "hidden treasure of Lenin and Trotsky". Herg later dismissed the failings of this first story as "a transgression of my youth". But by 1999 some part of this presentation was being noted as far more reasonable, The Economist declaring: "In retrospect, however, the land of hunger and tyranny painted by Herge was uncannily accurate".


          Tintin in the Congo has been criticised as presenting the Africans as nave and primitive. In the original work, Tintin is shown at a blackboard addressing a class of African children. "Mes chers amis," he says, "je vais vous parler aujourd'hui de votre patrie: La Belgique" ("My dear friends, I am going to talk to you today about your fatherland: Belgium"). Herg redrew this in 1946 to a lesson in mathematics. Herg later admitted the flaws in the original story, excusing it by noting: "I portrayed these Africans according to ... this purely paternalistic spirit of the time". The perceived problems with this book were summarised by Sue Buswell in 1988 as being "all to do with rubbery lips and heaps of dead animals" although Thompson noted this quote may have been "taken out of context". "Dead animals" refers to the fashion for big game hunting at the time of work's original publication. Drawing on Andr Maurois' Les Silences du colonel Bramble, Herg presents Tintin as a big-game hunter, bagging 15 antelope as opposed to the one needed for the evening meal. However, concerns over the number of dead animals did lead the Scandinavian publishers of Tintin's adventures to request changes. A page which presented Tintin killing a rhinoceros by drilling a hole in the animal's back and inserting a stick of dynamite was deemed excessive, and Herg substituted a page which saw the rhino accidentally discharge Tintin's rifle whilst the erstwhile hunter snoozed under a tree. In 2007 the UK's Commission for Racial Equality called for the book to be pulled from the shelves after a complaint, stating that "it beggars belief that in this day and age that any shop would think it acceptable to sell and display 'Tintin In The Congo'." In August 2007, a complaint was filed in Brussels, Belgium, by a Congolese student, claiming the book was an insult to the Congolese people. Public prosecutors are investigating, the Centre for Equal Opportunities and Opposition to Racism warned against political over-correctness.


          


          Some of the early albums were altered by Herg in subsequent editions, usually at the demand of publishers. For example, at the instigation of his American publishers, many of the black characters in Tintin in America were re-coloured to make their race white or ambiguous. The Shooting Star album originally had an American villain with the Jewish surname of Mr. Blumenstein. This proved to be controversial, as the character looked very stereotypically Jewish. Blumenstein was changed to an American with a less ethnically specific name, Mr. Bohlwinkel, in later editions and subsequently to a South American of a fictional country - So Rico. Herg later discovered that 'Bohlwinkel' was also a Jewish name.


          


          Adaptations and exhibitions


          The Adventures of Tintin have been adapted in a variety of media besides the original comic strip and its collections. Herg encouraged adaptations and members of his studio working on the animated films. After Herg's death, the Herg Foundation became responsible for authorising adaptations and exhibitions.


          


          Films


          There have been both live-action and animated film adaptations of The Adventures of Tintin.


          
            	The Crab with the Golden Claws (1947) - animated, based on the book.


            	Tintin and the Golden Fleece (1961) - live action, developed from an original script.


            	Tintin and the Blue Oranges (1964) - live action, developed from an original script.


            	Tintin and the Temple of the Sun (1969) - animated, based on the book.


            	Tintin and the Lake of Sharks (1972) - based on an original script and subsequently adapted into comic book form.

          


          Steven Spielberg bought an option on the Tintin characters shortly before Herg's death in 1983. However, at that point Spielberg was not confirmed to be directing and hence Herg refused to sign the contract. In November 2002, Dreamworks bought the film rights to the Tintin series. As of 2007, Spielberg is collaborating with Peter Jackson for a motion capture film trilogy. Weta Digital has produced a 20-minute test reel that has demonstrated the method of using motion capture combined with 3-D technology. Both Spielberg and Jackson have said that a live action adaptation would not do justice to the comic books.


          It was announced in September 2007 that Steven Moffat was signed on to write the screenplay for the three Tintin films. The story will be taken from among the twenty-three Tintin books published between 1929 and 1976. Andy Serkis, who worked with Jackson in The Lord of the Rings film trilogy and King Kong, was cast in an unnamed role in December. It is believed he is playing Captain Haddock. Shooting will take place in New Zealand: preliminary shooting will take place in March, before principal photography starts in September.


          


          Documentaries


          Two documentaries have been made about Tintin and his creator Herg.


          
            	I, Tintin (1966), a French documentary


            	Tintin and I (Tintin et Moi), by Danish director Anders Hgsbro stergaard in 2003, a co-production of companies from Denmark, Belgium, France, and Switzerland. This documentary was based on a taped interview with Herg by Numa Sadoul from 1971. Although the interview was published as a book, Herg was allowed to edit the work prior to publishing and much of the interview was excised. The documentary was broadcast in the United States as "Tintin and I" on the PBS network, July 11, 2006.

          


          


          Television


          Two animated television series have been made, both adaptations of the comic strips rather than original stories.


          The first was Herg's Adventures of Tintin, produced by Belvision. The series aired from 1958 to 1962, with 104 five-minute episodes produced. It was adapted by Charles Shows and then translated into French by Greg (Michel Regnier), then editor-in-chief of Tintin magazine. This series has been criticised for differing too greatly from the original books and for its poor animation.


          The second series was The Adventures of Tintin, featuring 21 of the stories. It ran for three seasons (from 1991 to 1992) and was co-directed by Stphane Bernasconi, and Peter Hudecki, and produced by Ellipse (France), and Nelvana (Canada), on behalf of La Fondation Herg. Traditional animation techniques were used on the series, adhering closely to the books - some frames from the original albums were transposed directly to screen. The series has aired in over 50 countries.


          


          Theatre


          Herg helped to create two Tintin stage plays: Tintin in India: The Mystery of the Blue Diamond (1941) and The Disappearance of Mr. Boullock (19411942). These were written with Jacques Van Melkebeke and performed in Brussels.


          In the late 1970s and early 1980s, two Tintin plays appeared at London, adapted by Geoffrey Case for the Unicorn Theatre Company. They were: Tintin's Great American Adventure, based on the comic Tintin in America, which was shown 19761977; and Tintin and the Black Island, based on The Black Island, and shown in 1980. This second play later went on tour.


          A musical based on The Seven Crystal Balls and Prisoners of the Sun premired on 15 September 2001 at the Stadsschouwburg (city theatre) in Antwerp, Belgium. It was entitled Kuifje - De Zonnetempel (De Musical) and was broadcast on Canal Plus, before moving on to Charleroi in 2002 as Tintin  Le Temple du Soleil.


          The Young Vic theatre company ran a musical version of Tintin in Tibet at the Barbican Arts Centre in London from December 2005 to January 2006. The production was directed by Rufus Norris, and was adapted by Norris and David Greig. The Herg Foundation organised the return of this show to the West End in December 2006 and January 2007 in order to celebrate the Herg centenary (2007).


          


          Unofficial comic books


          Various unofficial comics have also been released, ranging from illegal pirated versions of original albums to pastiches and parodies, including the anarchist Breaking Free and the pornographic Tintin in Thailand, which reportedly circulated from December 1999 onwards.


          Yves Rodier has produced a number of Tintin works, none authorised by the Herg Foundation, including a 1986 "completion" of the unfinished Tintin and Alph-art.


          


          Exhibitions


          Herg's work on Tintin has formed the basis of many exhibitions, with the Herg Foundation creating a mobile exhibition in 1991. "The World of Herg" is described by the Foundation as being "an excellent introduction to Herg's work". Materials from this exhibition have also formed the basis for larger shows, namely "Herg the Draughtsman", an exhibition to celebrate the 60th anniversary of Tintin's creation, and the more recent "In Tibet With Tintin". In 2001 the Muse de la Marine staged an exhibition of items related to the sea which had inspired Herg. In 2002 the Bunkamura Museum of Art in Japan staged an exhibition of original drawings, as well as the submarine and rocket ship invented in the strips by Professor Calculus. Barcelona has also hosted an exhibition on Tintin and the sea, "llamp de rellamp" at the Maritime Museum in 2003.


          2004 saw exhibitions in Holland, "Tintin and the Incas" at the Royal Museum of Ethnology; the "Tintin in the City" exhibition in the Halles Saint Gry in Brussels; and an exhibition focusing on Tintin's exploits at sea at the National Maritime Museum in London. The latter exhibition was in commemoration of the 75th anniversary of the publication of Tintin's first adventure, and was organised in partnership with the Herg Foundation. 2004 also saw the Belgian Centre for Comic Strip Art add an area dedicated to Herg.


          The 100th anniversary of Herg's birth is commemorated with a large exhibition at the Paris museum for contemporary arts, Centre Georges Pompidou, from December 20, 2006 until February 19, 2007, featuring a.o. all 120 original pages of The Blue Lotus.


          


          Memorabilia and merchandise
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          Images from the series have long been licensed for use on merchandise; the success of the Tintin magazine helping to create a market for such items. Tintin's image has been used to sell a wide variety of products, from alarm clocks to underpants. There are now estimated to be over 250 separate items related to the character available, with some becoming collectors items in their own right.


          Since Herg's death, the Herg Foundation have maintained control of the licenses, through Moulinsart, the commercial wing of the foundation. Speaking in 2002, Peter Horemans, the then director general at Moulinsart, noted this control: "We have to be very protective of the property. We dont take lightly any potential partners and we have to be very selective ... for him to continue to be as popular as he is, great care needs to be taken of his use." However, the Foundation has been criticised by scholars as "trivialising the work of Herge by concentrating on the more lucrative merchandising" in the wake of a move in the late nineties to charge them for using relevant images to illustrate their papers on the series.


          NBC Universal acquired the rights to all of The Adventures of Tintin merchandise in North America.


          


          Shops
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          Tintin memorabilia and merchandise has allowed a chain of stores based solely on the character to become viable. The first shop was launched by Jane Taylor in 1984, located in Covent Garden, London, and there are now branches worldwide, including two in Belgium, located in Brussels and Bruges. The British bookstore chain, Ottakars was named after King Ottokar, from the Tintin book King Ottokar's Sceptre, and their shops stock a large amount of Tintin merchandise. There are also a number of Tintin themed cafs located around the world.


          


          Stamps


          Tintin's image has been used on postage stamps on numerous occasions, the first issued by the Belgian Post in 1979 to celebrate the day of youth philately. This was the first in a series of stamps with the images of Belgian comic heroes, and was the first stamp in the world to feature a comic hero.


          In 1999, the Royal Dutch Post released two stamps on October 8, 1999, based upon the Destination Moon adventure, with the stamps selling out within hours of release. The French post office, Poste Franaise, then issued a stamp of Tintin and Snowy in 2001. To mark the end of the Belgian Franc, and also to celebrate the seventieth anniversary of the publication of Tintin in the Congo, two more stamps were issued by the Belgian Post on December 31, 2001. The stamps were also issued in The Congo at the same time. 2002 saw the French Post issue stamped envelopes featuring Tintin, whilst in 2004 the Belgian post-office celebrated its own seventy-fifth anniversary, as well as the fiftieth anniversary of the publication of Explorers on the Moon and the thirty-fifth anniversary of the moon landings with a series of stamps based upon the Explorers on the Moon adventure. In 2007, to celebrate Herg's centennial, Belgium, France and Switzerland all plan to issue special stamps in commemoration.


          


          Coins


          Besides stamps, Tintin has also been commemorated by coin several times. In 1995, Monnaie de Paris issued a set of 12 coins to commemorate the 10th anniversary of Herge's death, made of silver, and in a limited edition of 5000. Another coin was released to commemorate the 50th anniversary of the Tintin book Explorers on the Moon, in a limited run of 10,000. Belgium minted a limited edition commemorative coin to celebrate the 75th birthday of Tintin in January of 2004. The coin, composed of silver and featuring Tintin and Snowy, was limited to a minting of 50 000. Although it has a face value of 10, it is, as with other commemorative euro coins of this type (i.e. not a commemorative issue of a standard euro coin), only legal tender in the country in which it was issued (in this case, Belgium).


          


          Books


          A large number of books have been published on the subject.


          


          Translation into English


          The process of translating Tintin into English was a complex affair, commissioned in 1958 by Methuen & Co. Ltd. of London. It was a joint-operation, headed by Leslie Lonsdale-Cooper and Michael Turner, who worked closely with Herg to attain an accurate translation as true as possible to the original work. The works were also sold in the American market by Golden Books, a branch of the Western Publishing Company in the 1950s. The albums were translated from French into American English with some blocks blanked except for the speech balloons. This was done to remove content considered to be inappropriate for children, such as drunkenness and racial stereotyping. The albums were not very popular and only six were published in mixed order. The edited albums later had their blanked blocks redrawn by Herg to be more acceptable, and they currently appear this way in published editions around the world. Atlantic Monthly Press, in cooperation with Little, Brown and Company beginning in the 1970s, published the albums again. This time, the text features the originally translated British English text with alterations to localized British words such as gaol, tyre, saloon and spanner. Currently, they are being published under the Joy Street imprint of Little, Brown and Company.


          Due in part to the large amount of language-specific wordplay (such as punning) in the series, especially the jokes which played on Professor Calculus' partial deafness, it was always the intention not to translate literally, instead striving to sculpt a work whose idioms and jokes would be meritorious in their own right; however, in spite of the free hand Herg afforded the two, they worked closely with the original text, asking for regular assistance to understand Herg's intentions.


          More than simple translations, however, the English versions were anglicised to appeal to British customs and values. Milou, for example, was renamed Snowy at the translators' discretion. Moreover, the translation process served to colour the imagery within the book; the opportunity was taken to make scenes set in Britain more true-to-life, such as ensuring that the British police were free from firearms, and ensuring scenes of the British countryside were more accurate for discerning British readers. Because the translated text was placed into the original speech balloons without alteration to their original dimensions, the linguistic differences between the two languages (meaning that certain phrases were either significantly shorter or longer in the English language) led to the unexpectedly empty or full balloons which can often be seen in the English versions of the books.


          


          Legacy


          Tintin and his creator Herg have inspired many artists within comics. Most notably, Herg's ligne claire style has proven influential. Contributors to the Tintin magazine have employed ligne claire, and more recently, Jacques Tardi, Yves Chaland, Jason Little, Phil Elliott, Martin Handford, Geoff Darrow and Garen Ewing have produced works utilising it.


          Tintin's legacy includes the establishment of a market for comic strip collections; the serialisation followed by collection model has been adopted by creators and publishers in France and Belgium. This system allows for greater financial stability, as creators receive money whilst working. This rivals the American and British model of work for hire. Roger Sabin has argued that this model allowed for "in theory ... a better quality product." Paul Gravett has also noted that the use of detailed reference material and a picture archive, which Herg implemented from The Blue Lotus onwards, was "a turning point ... in the maturing of the medium as a whole."


          In the wider art world, both Andy Warhol and Roy Lichtenstein have claimed Herg as one of their most important influences. Lichtenstein made paintings based on fragments from Tintin's comics, whilst Warhol utilised the ligne claire and even made a series of paintings with Herg as subject. He declared: "Herge has influenced my work in the same way as Walt Disney. For me, Herge was more than a comic strip artist."


          In music, Tintin has been the inspiration to a number of bands and musicians. A British technopop band of the 1980s took the name The Thompson Twins after the Tintin characters. Stephen Duffy, a former member of Duran Duran, performed the minor hit single "Kiss Me" under the name "Tintin"; he had to drop the name under pressure of a copyright infringement suit. Duffy would later release the album Designer Beatnik under the name "Doctor Calculus" in reference to Professor Calculus. An Australian psychedelic rock band and an American independent progressive rock band have used the name "Tin Tin", and British electronic dance music duo Tin Tin Out was similarly inspired by the character. South African singer/songwriter Gert Vlok Nel compares Tintin to God in his Afrikaans song "Waarom ek roep na jou vanaand", presumably because Tintin is such a morally pure character. Australian cartoonist Bill Leak often portrays the bespectacled neophyte Australian prime minister Kevin Rudd as Tintin.


          Herg has been lauded as "creating in art a powerful graphic record of the 20th century's tortured history" through his work on Tintin. whilst Maurice Horn's Encyclopaedia of World Comics declares him to have "spear-headed the post World War II renaissance of European comic art". French philosopher Michel Serres noted that the 23 Tintin albums constituted a "chef-d'oeuvre" to which "the work of no French novelist is comparable in importance or greatness".


          


          Awards


          


          On June 1, 2006, the Dalai Lama bestowed the International Campaign for Tibet's Light of Truth award upon the character of Tintin, along with South African Archbishop Desmond Tutu. The award was in recognition of Herg's book Tintin in Tibet, which the Executive Director of ICT Europe Tsering Jampa noted was "(f)or many ... their introduction to the awe-inspiring landscape and culture of Tibet". In 2001 the Herg Foundation demanded the recall of the Chinese translation of the work, which had been released with the title Tintin in China's Tibet. The work was subsequently published with the correct translation of the title. Accepting on behalf of the Herg Foundation, Herg's widow Fanny Rodwell declared: "We never thought that this story of friendship would have a resonance more than 40 years later".


          


          Quotations


          
            	Charles de Gaulle once said "My only international rival is Tintin."

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/The_Adventures_of_Tintin"
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          The Amazing Maurice and his Educated Rodents is the 28th novel in Terry Pratchett's Discworld series, published in 2001. It was the first Discworld book to be aimed at the younger market; this was followed by The Wee Free Men in 2003.


          The novel won the Carnegie Medal in 2001, providing Pratchett with his first major award. The leader of the judges, Karen Usher, declared that the choice was a unanimous one: "This is an outstanding work of literary excellence - a brilliant twist on the tale of the Pied Piper that is funny and irreverent, but also dark and subversive."


          


          Plot summary


          The Amazing Maurice is a talking cat who leads his 'Educated Rodents' (a group of talking rats) as they go from town to town posing as a plague so that their accomplice, a boy piper, can "lure them all away" from the town, after which they share the money which the piper makes. The rats had gained intelligence from eating the waste from the rubbish tip behind Unseen University; Maurice gained it after eating one of the rats, before he was capable of realizing that they were no longer proper rats.


          The group is not completely happy; the leader of the rats, Hamnpork, despises Maurice, while Dangerous Beans, a near-blind rat who guides them like a guru, wants to start a rat civilization- both he and Peaches, the group's scribe, find their trickery unethical. The rats are seeking an ideal of humans and rats living together, following the example of their sacred book Mr Bunnsy Has an Adventure. They agree to do one last job, in the town of Bad Blintz, in Uberwald.


          The rats set about planning their offensive, led by Darktan, their general, while Maurice and Keith, the piper, look around. They are surprised to find that while the buildings are expensively built, the people have little food, and rats are hunted far more viciously than anywhere else. Maurice and Keith meet Malicia, the mayor's daughter, who is a story teller (her grandmother and great aunt were the Sisters Grim). She soon discovers that Maurice can talk, and meets Sardines, a tap-dancing rat who is the most daring of the group. While talking to her, Maurice reveals that the rat-catchers have been passing off boot-laces as rat tails (for which they are paid 50 pence each).


          As they set off to look in the rat-catchers' house, the rats discover many rat tunnels, which are empty, save for traps and poison. The two groups meet in the rat catchers' den, where they have been storing the food the rats are thought to have eaten, and find cages where the rats are being bred, for coursing.


          The rat-catchers return, and lock Keith and Malicia away, and take Hamnpork to be coursed. Maurice hides, and feels a voice trying to enter his mind. The rats feel it, and it returns many of them to being simple rats, to the dismay of Dangerous Beans. Darktan leads a group to rescue Hamnpork, while Peaches and Dangerous Beans free Keith and Malicia. Malicia lets slip that Mr Bunnsy Has an Adventure is a fictional children's book, and Dangerous Beans and Peaches leave in despair.


          Darktan's group is successful in rescuing an injured Hamnpork, though Darktan himself, the head of the Trap Disposal Unit, finds himself in a trap. After a near-death experience, and the death of Hamnpork, he assumes leadership, and sets out after Dangerous Beans. Maurice, in the meanwhile, has given in to his conscience and is also seeking them, but the voice gains power over him. Malicia and Keith, after gaining freedom, trick the rat catchers into revealing their secret by tricking them into thinking they have been poisoned. The rat catchers have created a powerful rat king  several rats, tied together at the tail, who make a single mind with power over others  who is named Spider, being made of eight rats (eight being a magical number on the Discworld).


          Spider is interested in Dangerous Beans; other rats he can control, but Dangerous Beans has a mind similar to his: one that thinks for others. Dangerous Beans refuses Spider's offer of jointly ruling, as Spider wants to wage war on humans. As this happens, Malicia and Keith, under Spider's control, are about to set free the trapped rats. Spider tries to destroy Dangerous Beans' mind; this is felt by his army of rats, and Maurice. Dangerous Beans is able to resist, but Maurice reverts to being a cat, and the cat instinct tells him to pounce on Spider, though enough of his mind remains to tell him to sever the knot in Spider's tails.


          Darktan's army, who have been fighting Spider's rats, find Peaches in Spider's lair, which is burning after Peaches dropped a match. Maurice, seeing Dangerous Beans, attacks and kills him. He emerges carrying the body of Dangerous Beans. When he is safely out, he falls over and dies. In ghostly form, he sees the "Bone Rat" coming for Dangerous Beans. He attacks him, but is picked up by Death, with whom he strikes a deal: one of his remaining lives for Dangerous Beans'.


          Though Spider is defeated, there is still a problem remaining: the rat piper is due to arrive the next day. The rats set about rounding up the other, non-intelligent, rats ('keekees'). When the piper arrives, Keith challenges him. His pipe had been broken by the rat-catchers, so he uses a borrowed trombone, to the sounds of which Sardines comes out dancing. When the piper starts to play his magical pipe, the rats plug their ears to avoid being charmed. One rat does come out: Mr. Clicky, a clockwork rat the rats use to test traps.


          The piper calls Keith aside, and tells him the tricks of the trade: the pipe contains a hidden slide position for a trick note that drives rats away, the stories are made up so people will be scared into paying. Keith and the piper then lead the keekees out of town  Keith wants to maintain the story of the piper, and the rats want a convenient way to set the keekees free.


          Once that has been done, the rats emerge, offering to tell the humans where to find the stolen food and money, in return for living peacefully with them. Maurice negotiates, selling the humans a promise of a brighter future, with the rats as a tourist attraction. Keith stays on as the town's piper, and the town becomes a tourist attraction, as Maurice predicted, and everybody remarks on how clean the place is.


          Later, Maurice finds a child to whom he asks "Hey, stupid looking kid. You wanna be Lord Mayor? No, down here kid."


          


          Ideas and themes


          The novel presents a new take on the classic fairy tale The Pied Piper of Hamelin.


          All the rats' names derive from the words they have seen written on tins before they knew what the words meant, and they have called themselves whatever they thought sounded good. Pratchett puns on this, such as the doubting rat, who was called 'Tomato' (as in Doubting Thomas).


          


          Adaptations


          
            	BBC Radio 4 broadcast a 90-minute dramatisation in 2003, which was repeated on BBC 7 on 2 June 2007 and 27 April 2008. This will be available to listen to via the BBC 7 website for a week, until 4th May

          


          


          Translations


          
            	Изумителният Морис и неговите образовани гризачи ( Bulgarian)


            	Čudesni Maurice i njegovi učeni glodavci ( Croatian)


            	žasn Mauric a jeho vzdělan hlodavci (Czech)


            	Mirakelse Maurits en zijn Gestudeerde Knaagdieren (Dutch)


            	Hmmastav Maurice ja tema petatud nrilised (Estonian)


            	Mahtava Morris ja sivistyneet siimahnnt (Finnish)


            	Le Fabuleux Maurice et ses rongeurs savants (French)


            	Maurice, der Kater (German - meaning "Maurice, the tomcat")


            	Il prodigioso Maurice e i suoi geniali roditori ( Italian)


            	Brīnumainā Morisa dēkas (Latvian)


            	Magiske Maurits og hans Glgge Gnagere (Norwegian)


            	Zadziwiający Maurycy i jego uczone szczury (Polish)


            	O Fabuloso Maurcio e seus roedores letrados (Portuguese - Brazil)


            	Uluitorul Maurice şi rozătoarele lui educate (Romanian)


            	Den Makalse Maurice och hans Kultiverade Gnagare ( Swedish)
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          The Anarchy or The Nineteen Year Winter refers to a period of English history during the reign ( 1135 1154) of the Norman King, Stephen of England, which was characterized by civil war and unsettled government. The Anglo-Saxon Chronicle describes this as time during which "Christ and his saints slept".


          


          Origin


          Stephen was a favourite nephew of King Henry I of England (reigned 1100 1135), whose only legitimate son died in 1120 in the " White Ship" disaster. Henry then named his daughter Matilda as heir to his throne. He forced his barons, including Stephen, to swear allegiance to her several times, but it went against the grainno woman had ever ruled over all England in her own right. To make matters worse, Matilda had married Geoffrey of Anjou, who did not enjoy a good reputation in England. This was mainly because he hailed from Anjou, whose rulers were resented by the Normans for their unashamed attempts to conquer the duchy of Normandy.


          


          Conflict between Stephen and Matilda


          On Henry's death in 1135, Stephen rushed to England. Despite the fact that the barons already seemed to be leaning towards the election of his elder brother, Theobald, who was Count of Blois, with great speed he entered London and was elected king by the townspeople, who saw it as their ancient right to decide upon the king. From here he moved to Winchester, where, with the support of his younger brother Henry, who was the bishop, he secured the treasury and the support of both the archbishop William Corbeil, and the future Chief Justiciar, Roger of Salisbury. The barons preferred Stephen to Matilda and so ratified the usurpation, the main opposition coming from Matilda's illegitimate half-brother, Robert of Gloucester, who was the main rival to Stephen in terms of landed wealth. The Archbishop of Canterbury and Pope Innocent II sided with Stephen. Matilda's best hope, her uncle, King David I of Scotland, invaded Northumberland, nominally on her behalf. Little actual fighting took place, but Thurstan, Archbishop of York, won the Battle of the Standard on Stephen's behalf in August 1138.


          Later in the same year, Robert of Gloucester changed sides and allied himself with Matilda. Stephen, meanwhile, made a series of poor decisions that caused resentment amongst his former supporters. His own brother, Henry, Bishop of Winchester, turned against him due to his arrest of prominent bishops in the land, which Henry perceived as an attack on the church itself, and in 1139, Matilda entered England and made a stand at Arundel Castle. Stephen allowed her to travel to Bristol to meet up with Robert of Gloucester, in order to try to contain any enemies in one area. Another prominent opposing earl, Ranulf of Chester, had moved to Lincoln and proceeded to capture the castle. Despite making apparent peace with Ranulf, Stephen responded to a plea from the citizens of Lincoln to attack the castle he held. Ranulf got wind of this, and managed to escape and muster a force of knights, in conjunction with his father-in-law, Robert of Gloucester. Thus the stage was set for battle. In the only major battle of the struggle, Stephen suffered defeat on 2 February 1141. He was made a prisoner at Bristol, and Matilda temporarily ruled from London. However, her haughty manner soon made her enemies there, and she felt obliged to leave the capital for Oxford. In September of 1141, Robert of Gloucester fell into enemy hands following the rout of Winchester at the hands of Stephen's wife, Matilda of Boulogne, and his Flemish captain, William of Ypres, Earl of Kent. Matilda decided to get Robert back via an exchange for Stephen, who returned to the throne. He now held most of the country and besieged Matilda at Oxford Castle. Her escape by night in the snow to Wallingford has become legendary.


          


          After Matilda's escape


          Unrest continued throughout Stephen's reign, even after Matilda returned to Anjou following Robert's death in 1147. The Peterborough Chronicle offers an eye-witness account of the civil war and its suffering. According to its author, Stephen was a "softe and gode" man who "no iustice didde," and "Crist and alle his sayntes slept". These things, and "mare thanne we cunnen sin, we tholeden xix wintre for ure sinnes" ("more than we can say, we suffered 19 winters for our sins"). It is because of the lack of rule, the lack of security, and the lack of safety that the era is referred to as "the Anarchy."


          Stephen himself was in poor health by this time, and he suffered a further blow when his eldest son, Eustace, died suddenly in 1153Stephen had wanted Eustace crowned during his own lifetime, but the Pope had refused to allow it and even put England under an interdict for a time during the squabble. Matilda's son, the future Henry II of England, had by now grown up into a skilled military tactician and a determined opponent, and he arrived in England with the intention of conquest. By the Treaty of Wallingford (also known as the Treaty of Winchester), which the two men signed in November 1153, Stephen recognised Henry as heir to the throne. The rumours which for years had been circulating that Stephen was Henry II's biological father were reinforced by his agreement to let Henry succeed him although he had another surviving son ( William of Blois), but no evidence supporting that story has ever emerged.


          


          The Anarchy in fiction


          Although not traditionally a popular period with historical novelists, the Anarchy has furnished the background of five major fictional portrayals in recent years. George Shipway's novel makes The Anarchy the central period of his novel about an errant knight sworn to follow the fortunes of Geoffrey De Mandeville.


          
            	Cecelia Holland's The Earl, also published as "Hammer for Princes" (1971) gives a vivid description of the last year of the struggle, Prince Henry's invasion of England and his eventual recognition as King Stephen's heir.


            	Ellis Peters set her series of Brother Cadfael books (published 19771994) against the background of the Anarchy.


            	Ken Follett's novel The Pillars of the Earth (published in 1989) is also set during this time.


            	Sharon Kay Penman's 750-page novel, When Christ and His Saints Slept (published in 1995), gives a comprehensive and informative view of the entire power struggle.


            	Jean Plaidy's Passionate Enemies (c. 1976) from her multi volume treatment of the British monarchy captures the mood of the period and the personalities of Matilda and Stephen.


            	George Shipway's Knight in Anarchy published by Cox & Wyman Ltd., London in 1969, focuses on the role Geoffrey De Mandeville played in the Anarchy, as well as on the role of a lesser knight whose partial castration he oversees.
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              The Ashes urn is reputed to contain a burnt item of cricket equipment, possibly a bail.
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          The Ashes is a Test cricket series, played between England and Australia. It is one of international cricket's most celebrated rivalries and dates back to 1882. It is currently played biennially, alternately in England and Australia. However, since cricket is a summer game, the venues being in opposite hemispheres means the break between series alternates between 18 and 30 months. A series of "The Ashes" now comprises five Test matches, two innings per match, under the regular rules for international Test-match cricket. If a series is drawn then the country holding the Ashes retains them.


          The series is named after a satirical obituary published in an English newspaper, The Sporting Times, in 1882 after the match at The Oval in which Australia beat England on an English ground for the first time. The obituary stated that English cricket had died, and the body will be cremated and the ashes taken to Australia. The English media then dubbed the next English tour to Australia (188283) as the quest to regain The Ashes.


          During that tour in Australia, a small terracotta urn was presented as a gift to the England captain Ivo Bligh by a group of Melbourne women. The contents of the urn are reputed to be the ashes of an item of cricket equipment, possibly a bail, ball or stump. Some Aborigines hold that The Ashes are in fact those of King Cole, the cricketer who toured England in 1868. The Dowager Countess of Darnley, meanwhile, claimed recently that her mother-in-law (and Bligh's wife), Florence Morphy, said that they were the remains of a lady's veil.


          The urn is erroneously believed, by some, to be the trophy of the Ashes series but it has never been formally adopted as such and Ivo Bligh always considered it to be a personal gift. Replicas of the urn are often held aloft by victorious teams as a symbol of their victory in an Ashes series, but the actual urn has never been presented or displayed as a trophy in this way. Whichever side holds the Ashes, the urn normally remains in the Marylebone Cricket Club Museum at Lord's since being bequeathed to the MCC by Ivo Bligh's widow upon his death.


          Since the 199899 Ashes series, a Waterford Crystal representation of the Ashes urn has been presented to the winners of an Ashes series as the official trophy of that series.


          Australia currently holds The Ashes, after beating England 50 to regain them in 200607. The next Ashes series will be held in England in 2009.


          


          The legend of The Ashes


          
            [image: The death notice that appeared in The Sporting Times]

            
              The death notice that appeared in The Sporting Times
            

          


          The first Test Match between England and Australia was played in 1877, but the Ashes legend dates back only to the ninth Test Match, played in 1882.


          On their tour of England that year, the Australians played just one Test, at The Oval in London. It was a low-scoring affair on a difficult wicket. Australia made a mere 63 runs in its first innings, and England, led by "Boss" Hornby, took a 38-run lead with a total of 101. In their second innings, the Australians, boosted by a spectacular run-a-minute 55 from Hugh Massie, managed 122, which left England only 85 runs to win.


          The Australians were greatly demoralised by the manner of their second-innings collapse, but fast bowler Fred Spofforth, spurred on by some gamesmanship on the part of his opponents, refused to give in. "This thing can be done," he declared. Spofforth went on to devastate the English batting, taking his final four wickets for only two runs to leave England just seven runs short of victory in one of the closest and most nail- (or umbrella-) biting finishes in the history of cricket.


          When Ted Peate, England's last batsman, came to the crease, his side needed just ten runs to win, but Peate managed only two before he was bowled by Harry Boyle. An astonished Oval crowd fell silent, struggling to believe that England could possibly have lost to a colony. When it finally sunk in, however, the crowd swarmed onto the field, cheering loudly and chairing Boyle and Spofforth to the pavilion.


          When Peate returned to the pavilion, he was reprimanded by his peers for not allowing Charles Studd, his partner, to get the runs. Although Studd was one of the best batsman in England, having already hit two centuries that season against the colonists, Peate replied, "I had no confidence in Mr Studd, sir, so thought I had better do my best."


          The momentous defeat was widely recorded in the English press, which praised the Australians for their plentiful "pluck" and berated the Englishmen for their lack thereof. A celebrated poem appeared in Punch on Saturday, 9 September. The first verse (quoted most frequently) reads thus:


          
            	
              
                	
                  
                    	Well done, Cornstalks! Whipt us

                  

                


                	
                  Fair and square,

                  
                    	Was it luck that tript us?

                  

                


                	Was it scare?

              

            


            	Kangaroo Land's 'Demon', or our own


            	Want of 'devil', coolness, nerve, backbone?

          


          On 31 August, in the great Charles Alcock-edited magazine Cricket: A Weekly Record of The Game, there appeared a now-obscure mock obituary:


          
            	SACRED TO THE MEMORY


            	OF


            	ENGLAND'S SUPREMACY IN THE


            	CRICKET-FIELD


            	WHICH EXPIRED


            	ON THE 29TH DAY OF AUGUST, AT THE OVAL


            	----


            	"ITS END WAS PEATE"


            	----

          


          Two days later, on September 2, a second, more celebrated mock obituary, written by Reginald Brooks under the pseudonym "Bloobs", appeared in The Sporting Times. It read as follows:


          
            	In Affectionate Remembrance


            	of


            	ENGLISH CRICKET,


            	which died at the Oval


            	on


            	29thAUGUST, 1882,


            	Deeply lamented by a large circle of sorrowing


            	friends and acquaintances


            	----


            	R.I.P.


            	----


            	N.B.The body will be cremated and the


            	ashes taken to Australia.

          


          Ivo Bligh fastened on to this notice and promised that, on the tour to Australia in 188283 (which he was to captain), he would regain "the ashes". He spoke of them again several times over the course of the tour, and the Australian media quickly caught on. The three-match series resulted in a two-one win to England, notwithstanding a fourth match, won by the Australians, whose status remains a matter of ardent dispute.


          In the twenty years following Bligh's campaign, the term "The Ashes" largely disappeared from public use. There is no indication that this was the accepted name for the series -- at least not in England. The term became popular again in Australia first, when George Giffen, in his memoirs (With Bat and Ball, 1899), used the term as if it were well known.


          The true and global revitalisation of interest in the concept dates from 1903, when Pelham Warner took a team to Australia with the promise that he would regain "the ashes". As had been the case on Bligh's tour twenty years before, the Australian media latched fervently onto the term, and, this time, it stuck. Having fulfilled his promise, Warner published a book entitled How We Recovered The Ashes. Although the origins of the term are not referred to in the text, the title served (along with the general hype created in Australia) to revive public interest in the legend. The first mention of "The Ashes" in Wisden Cricketers' Almanack occurs in 1905, while Wisden's first account of the legend is included in the 1922 edition.


          


          The Ashes Urn


          As it took many years for the name the Ashes to be given to the ongoing series between England and Australia, there was no concept of there being a representation of the ashes being presented to the winners. As late as 1925, the following verse appeared in The Cricketers Annual:


          
            	So heres to Chapman, Hendren and Hobbs,


            	Gilligan, Woolley and Hearne:


            	May they bring back to the Motherland,


            	The ashes which have no urn!

          


          Nevertheless, several attempts had been made over the years to embody The Ashes in a physical memorial. Examples include one presented to Warner in 1904, another to Australian Captain MA Noble in 1909 and another to Australian Captain WM Woodfall in 1934.


          The oldest however, and the one to enjoy enduring fame, was the one presented to Hon Ivo Bligh, later Lord Darnley, during the 188283 tour. The precise nature of the origin of this urn however, is matter of dispute. Based on a statement by Darnley made in 1894, it was believed that a group of Victorian ladies, including Darnley's later wife Florence Morphy, made the presentation after the victory in the Third Test in 1883. More recent researchers, in particular Ronald Willis and Joy Munns have studied the tour in detail and concluded that the presentation was made after a private cricket match played over Christmas 1882 when the English team were guests of Sir William Clarke, at his property 'Rupertswood', in Sunbury, Victoria. This was before the matches had started. The prime evidence for this theory was provided by a descendant of Lord Clarke.


          The contents of the Darnley urn are also problematic; they were variously reported to be the remains of a stump, bail or the outer casing of a ball, but in 1998, Lord Darnleys 82-year-old daughter-in-law said they were the remains of her mother-in-laws veil, casting a further layer of doubt on the matter. However during the tour of Australia in 2006/7, the MCC official accompanying the urn said the veil legend had been discounted, and it was now "95% certain" that the urn contains the ashes of a cricket bail. Speaking on Channel Nine TV on 25 November 2006, he also said x-rays of the urn had shown the pedestal and handles were cracked, and repair work had to be carried out. The urn itself is made of terracotta and is about six inches (15 cm) tall and may originally have been a perfume jar.


          A six verse poem appeared in the 1 February edition of Melbourne Punch, the fourth verse of which makes reference to the urn; at some point this verse was glued to the urn and remains so to the present day. The verse in question reads:


          
            	When Ivo goes back with the urn, the urn;


            	Studds, Steel, Read and Tylecote return, return;


            	The welkin will ring loud,


            	The great crowd will feel proud,


            	Seeing Barlow and Bates with the urn, the urn;


            	And the rest coming home with the urn.

          


          In February 1883, just before the disputed Fourth Test, a velvet bag, which was made by Mrs Ann Fletcher, the daughter of Joseph Hines Clarke and Marion Wright, both of Dublin, was given to Bligh to contain the urn.


          During Darnleys lifetime, there was little public knowledge of the urn, and no record of a published photograph exists before 1924. However, when Darnley died in 1927, his widow presented the urn to the Marylebone Cricket Club and that was the key event in establishing the urn as the physical embodiment of the legendary ashes. MCC first displayed the urn in the Long Room at Lord's Cricket Ground and since 1953 in the MCC Cricket Museum at the ground. It is ironic that MCCs wish for it to be seen by as wide a range of cricket enthusiasts as possible has led to its being mistaken for an official trophy.


          It is in fact a private memento, and for this reason the Ashes urn itself is never physically awarded to either England or Australia, but is kept permanently in the MCC Cricket Museum where it can be seen together with the specially-made red and gold velvet bag and the scorecard of the 1882 match.


          Due to its fragile condition, the urn has been allowed to travel to Australia only twice. The first occasion was in 1988 for a museum tour as part of Australia's Bicentennial celebrations. The second visit was timed to coincide with the 2006/7 Ashes series. The urn arrived on 17 October 2006, going on display at the Museum of Sydney. It then toured to other states, with the final appearance at the Tasmanian Museum and Art Gallery on 21 January 2007.


          In the 1990s, given Australia's long dominance of the Ashes series, and the popular acceptance of the Darnley urn as The Ashes, the idea was mooted that the victorious team in an Ashes series should be awarded the urn as a trophy and allowed to retain it until the next series. As its condition is fragile, and it is a prized exhibit at the MCC Cricket Museum, the MCC were reluctant to agree. Furthermore, in 2002, Bligh's great-great-grandson (Lord Clifton, the heir-apparent to the Earldom of Darnley) argued that the Ashes urn should not be returned to Australia as it was essentially the property of his family and only given to the MCC for safe-keeping.


          As a compromise, the MCC commissioned a trophy in the form of a larger-scale replica of the urn in Waterford Crystal to award to the winning team of each series from 199899. This did little to diminish the status of the Darnley urn as most important icon in cricket, the symbol of this most ancient and keenly fought of contests.


          


          Series and matches


          


          The quest to "recover those ashes"


          Later in 1882, following the famous Australian victory at The Oval, the Honourable Ivo Bligh led an England team to Australia, as he said, to "recover those ashes". Publicity surrounding the series was intense, and it was at some time during this series that the Ashes urn was crafted. Australia won the First Test by nine wickets, but in the next two England were victorious. At the end of the Third Test, England were generally considered to have "won back the Ashes" 21. A fourth match was in fact played, against a "United Australian XI", which was arguably stronger than the Australian sides that had competed in the previous three matches; this game, however, is not generally considered part of the 1882-83 series. It is counted as a Test, but as a standalone.
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          1884 to 1896


          After Bligh's victory, there was an extended period of English dominance. The tours generally had fewer Tests in the 1880s and 1890s than people have grown accustomed to in more recent years, the first five-Test series taking place only in 1894-95. England only lost four Ashes Tests in the 1880s, out of 23 played, and they won all the seven series contested.


          There was more chopping and changing in the teams, given that there was no official board of selectors for each country (in 1887-88, two separate English teams were on tour in Australia) and popularity with the fans varied. The 1890s games were more closely fought, Australia taking their first series win since 1882 with a 21 victory in 1891-92. But England still predominated, winning the next three series to 1896 despite continuing player disputes.


          The 1894-95 series began in sensational fashion when England won the First Test at Sydney by just 10 runs having followed on. Australia had scored a massive 586 ( Syd Gregory 201, George Giffen 161) and then dismissed England for 325. But England responded with 437 and then dramatically dismissed Australia for 166 with Bobby Peel taking 6/67. At the close of the penultimate day's play, Australia had been 113-2, only needing 64 more runs. But heavy rain fell overnight and next morning the two slow left-arm bowlers, Peel and Johnny Briggs, were all but unplayable. England went on to win the series 3-2 after it had been all square before the Final Test, which England won by 6 wickets. The English heroes were Peel, with 27 wickets in the series at 26.70, and Tom Richardson, with 32 at 26.53.


          In 1896, England under the captaincy of W G Grace won the series 2-1, but this marked the end of what remains England's longest period of Ashes dominance.
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          1897 to 1902


          Australia resoundingly won the 1897-98 series by 4-1 under the captaincy of Harry Trott. His successor, Joe Darling won the next three series in 1899, 1901-02 and the classic 1902 series, which became one of the most famous in the history of Test Match cricket.


          Five matches were played in 1902 but the first two were drawn after being hit by bad weather. In the First Test (the first ever played at Edgbaston), after scoring 376, England bowled out Australia for 36 ( Wilfred Rhodes 7/17) and reduced them to 46-2 when they followed on. Australia won the Third and Fourth Tests at Bramall Lane and Old Trafford respectively. At Old Trafford, Australia won by just 3 runs after Victor Trumper had scored 104 on a "bad wicket", reaching his hundred before lunch on the first day. England won the last Test at The Oval by one wicket. Chasing 263 to win, they slumped to 48-5 before Jessop's 104 gave them a chance. He reached his hundred in just 75 minutes. The last wicket pair of George Hirst and Rhodes were left with 15 runs to get, and duly got them. When Rhodes joined him, Hirst is famously supposed to have said: "We'll get them in singles, Wilfred." The story appears to be apocryphal and in any case they are believed to have scored at least one two among the singles.


          The period of Darling's captaincy saw the emergence of several outstanding Australian players such as Trumper, Warwick Armstrong, James Kelly, Monty Noble, Clem Hill, Hugh Trumble and Ernie Jones.


          


          Reviving the Ashes legend


          After what the MCC saw as the problems of the earlier professional and amateur series, they decided to take control of organising tours themselves, and this led to the first MCC tour of Australia in 1903-04. England won it against the odds, and Plum Warner, the England captain, wrote up his version of the tour in his book How We Recovered The Ashes . The title of this book revived the Ashes legend and it was after this that England v Australia series were customarily referred to as "The Ashes".
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          1905 to 1912


          England and Australia were evenly matched until the outbreak of the First World War in 1914. Five more series took place between 1905 and 1912. In 1905 England's captain Stanley Jackson not only won the series 2-0, but also won the toss in all five matches and headed both the batting and the bowling averages. Monty Noble led Australia to vistory in both 1907-08 and 1909. Then England won in 1911-12 by four matches to one. Jack Hobbs establishing himself as England's first-choice opening batsman with three centuries, while Frank Foster (32 wickets at 21.62) and Sydney Barnes (34 wickets at 22.88) formed a formidable bowling partnership.


          England retained the Ashes when they won the 1912 Triangular Tournament, which also featured South Africa. However, the 1912 Australian touring party had been severely weakened by a dispute between the board and players that caused Clem Hill, Victor Trumper, Warwick Armstrong, Tibby Cotter, Sammy Carter and Vernon Ransford to be omitted .
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          1920 to 1933


          After the war, Australia took firm control of both the Ashes and world cricket. For the first time, the tactic of using two express bowlers in tandem paid off as Jack Gregory and Ted McDonald regularly destroyed the England batting. Australia recorded thumping victories both in England and on home soil. They won the first eight matches in succession and England only won one Test out of fifteen from the end of the war until 1925. England suffered a 5-0 whitewash in 1920-1921 at the hands of Warwick Armstrong's team .


          In a rain-hit series in 1926, England managed to eke out a 10 victory with a win in the final Test at The Oval. Because the series was at stake, the match was to be "timeless": i.e., played to a finish. Australia had a narrow first innings lead of 22. Jack Hobbs and Herbert Sutcliffe took the score to 49-0 at the end of the second day, a lead of 27. Heavy rain fell overnight, and next day the pitch soon developed into a traditional sticky wicket. England seemed doomed to be bowled out cheaply and to lose the match. In spite of the very difficult batting conditions, however, Hobbs and Sutcliffe took their partnership to 172 before Hobbs was out for exactly 100. Sutcliffe went on to make 161 and in the end England won the game comfortably.


          Despite the debut of Donald Bradman, Australia could not win the next series in 1928-29 either, losing 41. England had a very strong batting side, with Wally Hammond contributing 905 runs at an average of 113.12, and Hobbs, Sutcliffe and Patsy Hendren all scoring heavily; the bowling was more than adequate, without being outstanding.


          But Bradman fulfilled his promise in the 1930 series when he scored a remarkable 974 runs at 139.14. In the Headingley Test, he made 334, reaching 309* at the end of the first day, including a century before lunch. Bradman himself thought that his 254 in the preceding match, at Lord's, was a better innings. England managed to stay in contention until the deciding final Test at The Oval, but yet another double hundred by Bradman, and 7-92 by Percy Hornibrook in England's second innings, enabled Australia to win by an innings and take the series 2-1. Clarrie Grimmett's 29 wickets at 31.89 for Australia in this high-scoring series were also important.


          Australia had one of the best batting line-ups ever in the early 1930s with Bradman, Archie Jackson, Stan McCabe, Bill Woodfull and Bill Ponsford. It was the prospect of bowling at this line-up that caused England's 1932-33 captain Douglas Jardine to adopt the tactic of fast leg theory, also known as bodyline.
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          Jardine instructed his fast bowlers to bowl at the bodies of the Australian batsmen, with the goal of forcing them to defend their bodies with their bats, thus providing easy catches to a stacked leg-side field. Jardine insisted that the tactic was legitimate and called it "leg theory" but it was widely disparaged by its opponents, who dubbed it "bodyline" (from "on the line of the body"). Although England won the Ashes, bodyline caused such a furore in Australia that diplomats had to intervene to prevent serious harm to Anglo-Australian relations, and the MCC eventually changed the Laws of cricket to prevent anyone from using the tactic again.


          Jardine's comment was: "I've not travelled 6,000 miles to make friends. I'm here to win the Ashes".


          Although some of Bill Woodfull's men asked him to use the same tactic against the England team, he declined. He famously told the English side's manager, Pelham Warner, "There are two teams out there. One is playing cricket; the other is making no attempt to do so".
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          1934 to 1953


          On the batting-friendly wickets that prevailed in the late 1930s, most Tests up to the Second World War still gave results. It should be borne in mind that Tests in Australia prior to the war were all played to a finish. Many batting records were set in this period.


          The 1934 Ashes series began with the notable absence of the English players Harold Larwood, Bill Voce and Douglas Jardine. The MCC had made it clear, in light of the revelations of the bodyline series, that these players would not face Australia. It should be noted that the MCC, although it had earlier condoned and encouraged bodyline tactics in the 1932-33 series, laid the blame on Harold Larwood when relations turned sour. Larwood was forced by the MCC either to apologise for using bodyline or be removed from the Test side. He went for the latter.


          Australia recovered the Ashes in 1934 and held them until 1953, although no international cricket was possible during the Second World War.


          As in 1930, the 1934 series was decided in the final Test at The Oval. Australia, batting first, posted a massive 701 in the first innings. Bradman (244) and Ponsford (266) were in record-breaking form with a partnership of 451 for the second wicket. England eventually faced a massive 707 run target for victory and failed, Australia winning the series 2-1.


          In 1936-37, Bradman succeeded Woodfull as Australian captain. He won his first series in charge 3-2. The 1938 series was drawn 1-1, Australia retaining the Ashes. The highlight was Len Hutton's then world record score of 364 at The Oval. After the war, England toured in 1946-47 and, as in 1920-21, found that Australia had made the best post-war recovery. Still captained by Bradman and now featuring the potent new ball partnership of Ray Lindwall and Keith Miller, Australia were convincing 3-0 winners.


          In 1948, Australia created new standards, completely outplaying England to win 4-0 with one draw. This Australian team, led by the now 39-year-old Bradman on his final tour of England, has gone down in cricketing legend as The Invincibles. Playing 36 first-class matches on tour, including the five Tests, they remained unbeaten by winning 27 and drawing only 9.


          The 1948 series ended with one of the most poignant moments in cricket history, as Bradman played his final innings for Australia in the Fifth Test at The Oval needing to score only 4 runs to maintain a career batting average of 100. Eric Hollies bowled him second ball for a duck with a googly, sending him into retirement with a career average of 99.94.


          Bradman was succeeded as Australian captain by Lindsay Hassett, who led the team to another resounding victory in 1950-51, when they defeated England 4-1.


          But the tide finally turned in 1953 when England won the final Test at The Oval to take the series 1-0. This was the beginning of a great period in English cricket history with players like captain Len Hutton, Fred Trueman, Brian Statham, Alec Bedser, Jim Laker, Peter May, Tom Graveney, Godfrey Evans and Colin Cowdrey.
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          1954 to 1971


          In 1954-55, Australia's batsmen had no answer to the pace of Frank Tyson and Brian Statham. After winning the First Test, Australia lost its way and England took a hat-trick of victories to win the series 3-1.


          A see-sawing series in 1956 saw a record that will probably never be beaten: off-spinner Jim Laker's monumental effort at Old Trafford when he bowled 68 of 191 overs to take nineteen out of twenty possible Australian wickets. Never has the phrase "he won the match single-handedly" been more appropriate.


          England's dominance was not to last, however. Australia won 40 in 1958-59, having found a good bowler of their own in new skipper Richie Benaud, who took 31 wickets in the 5-Test series.


          England failed to win any series during the 1960s, a period dominated by draws as teams found it more prudent to save face with a draw than risk losing. Of a total of 25 Ashes Tests playing during this decade, Australia won seven and England three. It was in the 1960s that the predominance of England and Australia in world cricket was seriously challenged for the first time. West Indies defeated England twice in the mid-sixties and then South Africa, in its last series before it was banned, completely outplayed Australia.


          In 1970-71, Ray Illingworth led England to a 2-0 win in Australia, mainly because of John Snow's fast bowling, while Geoffrey Boycott and John Edrich scored the runs. It was not until the last session of what was the 7th Test (one match having been abandoned without a ball bowled) that England's success was secured. The Australian captain Bill Lawry was sacked in the middle of the series after the selectors lost patience with Australia's lack of success and dour strategy. Lawry was not informed of the decision privately and heard his fate over the radio , a medium in which he later made another successful career.
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          1972 to 1987


          The 1972 series finished all square at 2-2, with England under Illingworth retaining the Ashes .


          In the 1974-75 series, with the England team breaking up and their best batsman Geoff Boycott refusing to play, Australian pace bowlers Jeff Thomson and Dennis Lillee wreaked havoc. A 4-1 result was a fair reflection as England were left shell shocked. England then lost the 1975 series 0-1, but at least restored some pride under new captain Tony Greig .


          Australia won the 1977 Centenary Test which was not an Ashes contest but then a storm broke as Kerry Packer announced his intention to form World Series Cricket. WSC affected all Test playing nations but it weakened Australia especially as the bulk of its players had signed up with Packer; the Australian Cricket Board (ACB) would not select WSC-contracted players and an almost completely new Test team had to be formed. WSC coincided with the decline of both the Australian and English teams; the Ashes had long been seen as a cricket world championship but the rise of the West Indies in the late 1970s challenged that view. The West Indies would go on to record resounding Test series wins over Australia and England and dominated world cricket until the 1990s.


          With Greig having joined WSC, England appointed Mike Brearley as their captain and he enjoyed great success against Australia. Largely assisted by the return of Geoff Boycott, Brearley's England team won the 1977 series 3-0 and then completed an overwhelming 5-1 series win against an Australian side missing its WSC players in 1978-79. Allan Border made his Test debut for Australia in 1978-79.


          Brearley retired from Test cricket in 1979 and was succeeded by Ian Botham, who started the 1981 series as England captain. After Australia took a 1-0 lead in the first two Tests, Botham was forced to resign or was sacked (depending on the source). Brearley surprisingly agreed to be reappointed before the Third Test at Headingley. This was a remarkable match in which Australia looked certain to take a 2-0 series lead after they had forced England to follow-on 227 runs behind. England, despite being 135 for 7, produced a second innings total of 356 with ex-skipper Botham scoring 149*. Chasing just 130, Australia were sensationally dismissed for 111, Bob Willis taking 8/43. It was the first time since 1894-95 that a team following on had won a Test match. Under Brearley's leadership, England went on to win the next two matches before a drawn final match at The Oval .


          In 1982-83, Australia had Greg Chappell back from WSC as captain, while the England team was weakened by the enforced omission of their South African tour rebels, particularly Graham Gooch and John Emburey. Australia went two-nil up after three Tests, but England won the Fourth Test by 3 runs (after a 70-run last wicket stand) to set up the final decider, which was drawn .


          In 1985, David Gower's England team was strengthened by the return of Gooch and Emburey as well as the emergence at international level of Tim Robinson and Mike Gatting. Australia, now captained by Allan Border, had themselves been weakened by a rebel South African tour, the loss of Terry Alderman being a particular factor. England won 3-1.


          Despite suffering heavy defeats by West Indies during the 1980s, England continued to do well in the Ashes. Mike Gatting was the captain in 1986-87 but his team started badly and attracted some criticism . Then Chris Broad scored three hundreds in successive Tests and bowling successes from Graham Dilley and Gladstone Small meant England won the series 2-1 . At the time, few would have predicted that England would have to wait until 2005 to win the Ashes again.
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          1989 to 2003


          The Australian team of 1989 was comparable to the great Australian teams of the past, and resoundingly defeated England 40 . Well led by Allan Border, the team included the young cricketers Mark Taylor, Merv Hughes, David Boon, Ian Healy and Steve Waugh, who were all to prove long-serving and successful Ashes competitors. England, now led once again by David Gower, suffered from injuries and poor form. During the Fourth Test news broke that prominent England players had agreed to take part in a "rebel tour" of South Africa the following winter; three of them (Tim Robinson, Neil Foster and John Emburey) were playing in the match, and were subsequently dropped from the England side .


          There can be little doubt that Australia reached a cricketing peak in the 1990s and early 2000s, coupled with a general decline in England's fortunes. After re-establishing its credibility in 1989, Australia underlined its superiority with a succession of victories in the 1990-91, 1993, 1994-95, 1997, 1998-99, 2001 and 2002-03 series, all by convincing margins.


          Great Australian players in the early years included batsmen Allan Border, David Boon and Mark Taylor. The captaincy passed from Border to Taylor in the mid-1990s and then to Steve Waugh before the 2001 series. In the latter part of the 1990s Waugh himself, along with his twin brother Mark, scored heavily for Australia and fast bowler Glenn McGrath made a serious impact. The wicketkeeper-batsman position was held by Ian Healy for most of the 1990s and by Adam Gilchrist from 2001 to 2006-07. In the 2000s, batsmen Justin Langer, Damien Martyn and Matthew Hayden became noted players for Australia. But the most dominant Australian player was legspinner Shane Warne, whose first delivery in Ashes cricket in 1993 became known as the ball of the century.


          Australia's record between 1989 and 2005 had a significant impact on the statistics between the two sides. Before the 1989 series began, the win-loss ratio between the two sides was almost even with 87 Ashes Test wins for Australia to England's 86, with a further 74 Tests having been drawn. By the time of the 2005 series, Australia's wins had increased to 115 whereas England's had increased to only 93 (and a further 82 draws). In the period between 1989 and the beginning of the 2005 series, the two sides had played 43 times; Australia winning 28 times, England 7 times, with 8 draws. Even more astonishingly, only a single England victory had come in a match in which the Ashes were still at stake, namely the First Test of the 1997 series. All others were consolation victories when the Ashes had been secured by Australia.
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          2005 to present


          England finally began to recover in the early 2000s and were undefeated in Test matches through the 2004 calendar year. This elevated them to second in the ICC Test Championship and raised hopes that the 2005 Ashes series would be closely fought.


          In fact, the series was more competitive than anyone had predicted and was still undecided as the closing session of the final Test began. The First Test at Lord's was convincingly won by Australia, but in the remaining four matches the teams were evenly matched and England fought back to win the Second Test by 2 runs, the smallest victory by a runs margin in Ashes history, and the second-closest such victory in all Tests.


          The rain-affected Third Test ended with the last two Australian batsmen holding out for a draw and England won the Fourth Test by three wickets after forcing Australia to follow-on for the first time in 191 Tests. A draw in the final Test gave England victory in an Ashes series for the first time in 18 years and their first Ashes victory at home since 1985. Experienced journalists including Richie Benaud rated the series as the most exciting in living memory. It has been compared with the great series of the distant past, such as 1894-95 and 1902.


          Australia regained The Ashes in the 2006-07 series with a convincing 5-0 victory, the second time an Ashes series has been won by that margin. Glenn McGrath, Shane Warne and Justin Langer retired from Test cricket after the series, having been the backbone of the Australian team for almost a decade. Damien Martyn also retired during the series .


          The next series will take place in England in 2009.


          


          Summary of results and statistics


          
            
              	
                
                
              [image: ]
            

          


          
            [image: Chart of the matches won between the two sides.]

            
              Chart of the matches won between the two sides.
            

          


          A team must win a series to gain the right to hold the Ashes. A drawn series results in the previous holders retaining the Ashes. To date, a total of 64 Ashes series have been played, with Australia winning 31 and England 28. The remaining five series were drawn, with Australia retaining the Ashes four times (1938, 196263, 196566, 1968) and England retaining it once (1972). The win-loss ratio in Ashes Tests (up to and including the 2006/07 series) stands at 121 wins for Australia to 95 wins for England, with 84 draws.


          Ashes series have generally been played over five Test matches, although there have been four match series (1938; 1975) and six match series (197071; 197475; 197879; 1981; 1985; 1989; 1993 and 1997). Australians have made 264 centuries in Ashes Tests, twenty-three of them over 200, while Englishmen have scored 212 centuries, of which ten have been scores over 200. On 41 occasions, individual Australians have taken ten wickets in a match. Englishmen have performed that feat 38 times.


          


          The Ashes today


          The Ashes is one of the most fiercely contested competitions in cricket.


          The failure of England to regain the Ashes for 16 years from 1989, coupled with the global dominance of the Australian team, had dulled the lustre of the series in recent years throughout most of the cricketing world, although it has remained the most popular cricketing contest for Australians. However the close results in the 2005 Ashes series, and the overall high quality and competitiveness of the cricket greatly boosted the popularity of the sport in Britain and considerably enhanced the profile of the Ashes around the world. It remains to be seen whether the lopsided results of the 2006-07 Ashes series will have a negative impact on this newly acquired popularity outside of Australia.


          


          Match venues


          The series alternate between England and Australia, and within each country each of the (usually) five matches is held at a different cricket ground.


          In Australia, the grounds currently used are "The Gabba" in Brisbane (first staged an England-Australia Test in the 193233 season), Adelaide Oval (188485), The WACA, Perth (197071) the Melbourne Cricket Ground (MCG) (187677) and the Sydney Cricket Ground (SCG) (188182). One Test was held at the Brisbane Exhibition Ground in 192829. Traditionally, Melbourne hosts the Boxing Day Test. Cricket Australia has proposed that the 201011 series consist of six Tests, with the additional game to be played at Bellerive Oval in Hobart. The England Cricket Board is yet to agree to this.


          In England the grounds used are The Oval (since 1880), Old Trafford (1884), Lord's (1884), Trent Bridge (1899), Headingley (1899) and Edgbaston (1902). One Test was held at Bramall Lane, Sheffield in 1902. Sophia Gardens in Cardiff, Wales is scheduled to hold the first (and its first) Test in the 2009 Ashes series.


          


          The Ashes outside cricket


          The popularity and reputation of the cricket series has led to many other events taking the name for England against Australia contests. The best-known and longest-running of these events is the rugby league contest between Great Britain and Australia (see The Ashes (rugby league)). The contest first started in 1908, the name being suggested by the touring Australians. Another example is in the British television show Gladiators, where two series were based around the AustraliaEngland contest.


          The urn is also featured in the science fiction comedy novel Life, the Universe and Everything, the third "Hitchhiker's Guide To The Galaxy" book by Douglas Adams. The urn is stolen by alien robots, as it is part of the key needed to unlock the "Wikkit Gate" and release the imprisoned world of "Krikkit".


          In the cinema, the Ashes featured in the film The Final Test, released in 1953, based on a television play by Terence Rattigan. It stars Jack Warner as an England cricketer playing the last Test of his career, which is the last of an Ashes series; the film contains cameo appearances from prominent contemporary Ashes cricketers including Jim Laker and Denis Compton.
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          Theatre (or theatre, see spelling differences) is the branch of the performing arts defined by Bernard Beckerman as what "occurs when one or more persons, isolated in time and/or space, present themselves to another or others." By this broad definition, theatre has existed since the dawn of man, as a result of human tendency for story telling. Since its inception, theatre has come to take on many forms, often utilizing elements such as speech, gesture, music, dance, and spectacle, combining the other performing arts, often as well as the visual arts, into a single artistic form.


          The word derives from the Ancient Greek theatron (έ), meaning "the seeing place".


          


          History


          The earliest recorded theatrical event dates back to 2000 BC with the passion plays of Ancient Egypt. This story of the god Osiris was performed annually at festivals throughout the civilization, marking the known beginning of a long relationship between theatre and religion.


          The Ancient Greeks were the first to begin to formalize theatre as an art, developing strict definitions of tragedy and comedy as well as other forms, including satyr plays. Like the passion plays of Ancient Egypt, Greek plays made use of mythological characters. The Greeks were also the first to develop the concepts of dramatic criticism, acting as a career, and theatre architecture.


          Western theatre continued to develop under the Roman Empire, in medieval England, and continued to thrive, taking on many forms in Spain, Italy, France, and Russia in the 16th, 17th and 18th centuries. A uniquely American theatre developed along with the colonization of North America.


          The history of Eastern theatre is traced back to 1000 BC with the Sanskrit drama of India. Japanese forms of Kabuki, Noh, and Kyogen date back to the 17th centuries. Other Eastern forms were developed throughout China, Korea, and Southeast Asia.


          


          Types
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          Modern Western theatre is dominated by realism, including drama and comedy. Another popular Western form is musical theatre. Classical forms of theatre, including Greek and Roman drama, classic English drama including Shakespeare and Marlowe and French theatre including Molire is still performed today. In addition, performances of classic Eastern forms such as Noh and Kabuki can be found in the West, although with less frequency.


          


          Drama
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          Drama (literally translated as action, from a verbal root meaning "To do") is the branch of theatre in which speech, either from written text ( plays), or improvised is paramount. And the companion word drama is also Greek, dran meaning to do. One of the earliest known forms of theatre, the Theatre of ancient Greece, created the definition of a theatre: an audience in a half-circle watching an elevated stage where actors use props staging plays. Musical theatre is a form of theatre combining music, songs, dance routines, and spoken dialogue. However, theatre is more than just what one sees on stage. Theatre involves an entire world behind the scenes that creates the costumes, sets, and lighting to make the overall effect interesting.


          


          Comedy


          Coming from the Greek word komos which means celebration, revel, or merrymaking, comedy often focuses on a problem that leads to some form of catastrophe which in the end has a happy and joyful outcome. Designed to make the audience laugh, comedy often includes archetypal characters and precisely timed banter.


          


          Musical theatre


          Since the beginning of known theatre, music and theatre have always had a close, intertwined relationship. Modern musical theatre emerged from the variety shows and "follies" of the early 20th century and includes a combination of dialogue, song and dance, and spectacle. Broadway musicals of the 21st century include lavish costumes and sets supported by million dollar budgets.


          



          


          Theatrical Philosophy
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          There are a variety of philosophies, artistic processes, and theatrical approaches to creating plays and drama. Some are connected to political or spiritual ideologies, and some are based on purely "artistic" concerns. Some processes focus on a story, some on theatre as event, and some on theatre as catalyst for social change. According to Aristotle's seminal theatrical critique Poetics, there are six elements necessary for theatre: Plot, Character, Idea, Language, Music, and Spectacle. The 17th century Spanish writer Lope de Vega wrote that for theatre one needs "three boards, two actors, and one passion". Others notable for their contribution to theatrical philosophy are Konstantin Stanislavski, Antonin Artaud, Bertolt Brecht, Orson Welles, Peter Brook, and Jerzy Grotowski.


          Some theatre theorists argue that actors should study all of the commonly-taught acting methods to perfect their craft (though many others disagree), such as the Meisner, Stanislavsky, Strasberg, and Hagen acting methods. However, the majority of modern western theatre is derived from Stanislavski's "system" in one form or another.


          


          Theatre Organization and Administration


          There are many modern theater movements which go about producing theatre in a variety of ways.


          


          Amateur v. Professional


          Theaters run the gamut from amateur to professional. In community theaters, as well as in educational theatre, actors are typically not paid. Fringe theatre productions are typically paid, but minimally so. Broadway productions are known for their large budgets. The spectrum of amateur to professional is as follows:


          
            	Educational Theatre


            	Community theatre


            	Dinner theatre


            	Fringe theatre


            	Summer stock theatre


            	Regional theatre


            	Off-Off-Broadway


            	Off-Broadway and Off West End


            	Broadway theatre and West End theatre

          


          


          Repertory Companies


          While most modern theater companies rehearse one piece of theatre at a time, perform that piece for a set "run", retire the piece, and begin rehearsing a new show, repertory companies rehearse multiple shows at one time. These companies are able to perform these various pieces upon request and often perform works for years before retiring them. Most dance companies operate on this repertory system.


          


          Producing v. Presenting


          In order to put on a piece of theatre, both a theatre company and a theatre venue are needed. When a theater company is the sole company in residence at a theater venue, this theater (and it's corresponding theatre company) are called a resident theatre or a producing theatre, because the venue produces its own work. Other theater companies, as well as dance companies, do not have their own theatre venue. These companies will therefore either perform at rental theaters or at presenting theaters. Both rental and presenting theaters have no full time resident companies. They do, however, sometimes have one (or multiple) part time resident companies, in addition to other independent partner companies who arrange to use the space when available. A rental theater allows the independent companies to seek out the space, while a presenting theatre seeks out the independent companies to support their work by presenting them on their stage.


          Found Theatre is an exception to this rule, putting on pieces of theater without a theatre venue. These performances can take place outside or inside, in a non-traditional performance space, and include street theatre, and site specific theatre.


          A touring company is an independent theater or dance company that travels, often internationally, being presented at a different theatre in each city.


          


          Theaters for Specific Genres


          Because there is such a range of genres within theater, there is a wide range of needs for different types of performances. For this reason, theatre venues often specialize in a particular genre. This includes dance theaters and opera houses. Concert halls are venues designed specifically for music performances, although they often hold dance performances, as well, and are only labeled "theaters" by a broad definition of the word.


          


          For Profit v. Not for Profit


          The majority of theatre venues and companies are non-profit organizations. However, some large theaters, especially on Broadway operate for profit.


          


          Union v. Non-Union


          There are many theatre unions including Actors Equity Association (for actors and stage managers), the Society of Stage Directors and Choreographers (SSDC), and the International Alliance of Theatrical Stage Employees (IATSE, for designers and technicians). Many theaters require that their staff be members of these organizations.


          


          Notable theatre festivals


          
            	Blyth Festival - Blyth, Ontario, Canada.


            	Curitiba Theatre Festival - Brazil.


            	Edinburgh International Festival.


            	Festival Iberoamericano de Teatro de Bogot.


            	Festival Internacional de Artistas de Rua da Bahia - Brazil. (Street artists).


            	Galway Arts Festival (Galway Ireland).


            	Golden Mask Festival (Russia).


            	Magnetic North Theatre Festival (Canada).


            	Natyanjali Classical Indian musical theatre festival in the Hindu temples of South India.


            	Oregon Shakespeare Festival - Ashland, Oregon.


            	Pacific Playwrights Festival at South Coast Repertory ( Costa Mesa, California).


            	Project06 (Galway Ireland).


            	Shaw Festival - Niagara-on-the-Lake, Ontario, Canada.


            	Stratford Shakespeare Festival - Stratford, Ontario, Canada.


            	Williamstown Theatre Festival - Williamstown, Massachusetts

          


          


          Awards in theatre


          
            	Back Stage West Garland Awards (USA)


            	Drama Desk Award (USA)


            	Dora Award (Canada)


            	Elliot Norton Awards (Boston, MA, USA)


            	European Theatre Award (Europe)


            	Evening Standard Awards (United Kingdom)


            	Golden Mask Award (Russia)


            	Green Room Award (Australia)


            	Hans-Reinhart-Ring (Switzerland)


            	Helpmann Award (Australia)


            	Jessie Award (Canada)


            	Joseph Jefferson Award (USA)


            	Laurence Olivier Awards (United Kingdom)


            	London Critics' Circle Theatre Awards (United Kingdom)


            	Lucille Lortel Award (USA)


            	Manchester Evening News Annual Drama Awards (United Kingdom)


            	Matilda Award (Australia)


            	Musical Awards Gala (Netherlands)


            	Naledi Theatre Awards (South Africa)


            	New York Innovative Theatre Awards (USA)


            	Masks ( Quebec, Canada)


            	Molire Award (France)


            	Obie Award (USA)


            	Ovation Awards (USA)


            	Sangeet Natak Academy Award (India)


            	Sterling Award (Canada)


            	Theatre Pasta Theatre Awards (USA) Official Website


            	Tony Award (USA)

          


          


          Technical theatre


          The most recognisable figures in theatre are the directors, playwrights, and actors, but theatre is a highly collaborative endeavour. Plays are usually produced by a production team that commonly includes a scenic or set designer, lighting designer, costume designer, sound designer, dramaturg, stage manager, props mistress or props master and production manager. The artistic staff is assisted by technical theatre personnel who handle creation and execution of the production.
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        Theatre in the round


        
          

          Theatre-in-the-round or arena theatre is any theatre space in which the audience surrounds the stage area. In 1947, Margo Jones established America's first professional theatre-in-the-round company when she opened her Theatre 47 in Dallas.


          As outlined by Margo Jones, her theatre-in-the-round concept requires no stage curtain, little scenery and allows the audience to sit on three sides of the stage. That stage design was used by directors in later years for such well-known shows as the original stage production of Man of La Mancha and all plays staged at the ANTA Washington Square Theatre (demolished in the late 1960s), including Arthur Miller's autobiographical After the Fall. Such theaters had previously existed in colleges but not in professional spaces.


          The stage itself in this arrangement is typically round, square, or triangular, with actors entering and exiting through the audience from different directions or from below the stage. Such a space is usually configured with the stage on an even level with or lowered below the audience in a "pit" or "arena" formation. This configuration lends itself to high-energy productions, and is especially favored by producers of classical theatre. Theatre-in-the-round was common in ancient theatre, particularly that of Greece and Rome but was not widely explored again until the latter half of the 20th Century; it has continued as a creative alternative to the more common Proscenium format.


          Theatre-in-the-round presents problems since actors at all times have their back facing some members of the audience. However, it also allows for interesting and realistic staging. The configuration is also commonly employed when theatrical performances are presented in non-traditional spaces such as restaurants, public areas such as fairs or festivals, or street theatre. Special consideration needs to be taken in regard to the set design, so as not to obscure any audience member's view of the performance.


          The innovations of Margo Jones were an obvious influence on Albert McCleery when he created his Cameo Theatre for television in 1950. Continuing until 1955, McCleery offered dramas seen against pure black backgrounds instead of walls of a set. This enabled cameras in the darkness to pick up shots from any position.


          When an arena staging was conceived for the progressive-rock group Yes by their tour manager Jim Halley in the mid 1970s, it prompted a redesign of rock concerts and venue seating arrangements.


          


          Theatres in the round


          
            	
              United Kingdom

              
                	New Vic Theatre, Newcastle-under-Lyme, Staffordshire


                	Octagon Theatre, Bolton


                	Royal Exchange Theatre, Manchester


                	Stephen Joseph Theatre, Scarborough


                	Orange Tree Theatre, London


                	Cockpit Theatre, London

              

            

          


          
            	
              United States

              
                	Margo Jones' Theatre '47


                	Heritage Forum, Anaheim, California


                	Arena Stage, Washington, D.C.


                	Cape Cod Melody Tent, Hyannis, Massachusetts


                	South Shore Music Circus, Cohasset, Massachusetts


                	Cassius Carter Centre Stage, Old_Globe_Theatre, San Diego, CA


                	Northern Arizona University


                	Circle Rep, New York City


                	The Space Theatre, Denver Performing Arts Complex, Denver, CO


                	Ula Love Doughty Carousel Theatre, Knoxville, Tennessee


                	Glenn Hughes Penthouse Theatre, Seattle, Washington


                	The Wells Fargo Pavilion, Sacramento, California, home of California Musical Theatre's Music Circus


                	North Shore Music Theatre, Beverly, Massachusetts


                	The Barksdale Theatre in Richmond, Virginia


                	The Irish Classical Theatre in Buffalo, New York


                	Longstreet Theatre at the University of South Carolina


                	TITR at Seton Hall University


                	Theatre in the Round in Minneapolis, Minnesota


                	Glendale Centre Theatre, Glendale, California


                	Marian Theatre, Santa Maria, California


                	Solvang Festival Theatre, Solvang, California


                	Hale Centre Theatre, West Valley City, Utah and Gilbert, Arizona


                	Kauffman Centre for the Performing Arts


                	The Little Theatre, Newton North High School


                	Marriott Theatre, Lincolnshire, Illinois


                	The New Theatre, Ashland, Oregon; one of the theaters used for the Oregon Shakespeare Festival


                	The North Fork Theatre at Westbury, Westbury, New York


                	Le rve Theatre in the Wynn Las Vegas casino resort in Las Vegas, Nevada.

              

            

          


          
            	
              Canada

              
                	Globe Theatre, Regina
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        Theatre Royal, Drury Lane


        
          

          
            
              	Theatre Royal, Drury Lane
            


            
              	[image: ]
            


            
              	The interior of the third and largest theatre to stand at Drury Lane, c. 1808
            


            
              	Address

              	
                
                  Catherine Street
                

              
            


            
              	City

              	
                
                  Westminster, London
                

              
            


            
              	Designation

              	Grade I listed
            


            
              	Architect

              	1663 Thomas Killigrew
            


            
              	Owned by

              	Really Useful Theatres
            


            
              	Capacity

              	2,196 (4 levels)
            


            
              	Type

              	West End theatre
            


            
              	Opened

              	1663
            


            
              	Rebuilt

              	1674 Christopher Wren

              1794 Henry Holland

              1812 Benjamin Dean Wyatt
            


            
              	Previous names

              	Theatre Royal, Bridges St
            


            
              	Production

              	The Lord of the Rings
            


            
              	www.rutheatres.com/venueinfo/dru.htm
            


            
              	

              	Coordinates:
            

          


          The Theatre Royal, Drury Lane is a West End theatre in Covent Garden, in the City of Westminster, a borough of London. The building faces Catherine Street (earlier named Bridges or Brydges Street) and backs onto Drury Lane. The building standing today is the most recent in a line of four theatres at the same location dating back to 1663, making it the oldest London theatre. For its first two centuries, Drury Lane could "reasonably have claimed to be London's leading theatre" and thus one of the most important theatres in the English-speaking world. Through most of that time, it was one of a small handful of patent theatres that were granted monopoly rights to the production of "legitimate" (meaning spoken plays, rather than opera, dance, concerts, or plays with music) drama in London.


          The first theatre on the location was built at the behest of Thomas Killigrew in the early years of the English Restoration. Actors appearing at this "Theatre Royal in Bridges Street" included Nell Gwyn and Charles Hart. It was destroyed by fire in 1672. Killigrew built a larger theatre in the same spot, designed by Christopher Wren; renamed the "Theatre Royal in Drury Lane," it opened in 1674. This building lasted nearly 120 years, under leadership including Colley Cibber, David Garrick, and Richard Brinsley Sheridan. In 1791, under Sheridan's management, the building was demolished to make way for a larger theatre which opened in 1794. This enormous new Drury Lane survived just 15 years, burning down in 1809. The building that stands today opened in 1812. It has been home to actors as diverse as Shakespearean Edmund Kean, comedian Dan Leno, comedy troupe Monty Python (who recorded a concert album there), and musical composer and performer Ivor Novello. Today, the theatre is owned by composer Andrew Lloyd Webber and generally stages popular musical theatre. It is a Grade I listed building.


          


          First theatre: 1663
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          After the eleven year long Puritan Interregnum, which had seen the banning of pastimes regarded as frivolous, such as theatre, the English monarchy was restored to the throne with the return of Charles II in 1660. Soon after, Charles issued Letters Patent to two parties licensing the formation of new acting companies. One of these went to Thomas Killigrew, whose company became known as the King's Company, and who built a new theatre in Drury Lane. The Letters Patent also granted the two companies a shared monopoly on the public performance of legitimate drama in London; this monopoly was challenged in the 18th century by new venues and by a certain slipperiness in the definition of "legitimate drama," but remained legally in place until 1843. The new playhouse, architect unknown, opened on 7 May 1663 and was known from the placement of the entrance as the "Theatre Royal in Bridges Street." It went by other names as well, including the "King's Playhouse." The building was a three-tiered wooden structure, 112 feet long and 59feet (18m) wide; it could hold an audience of 700. Set well back from the broader streets, the theatre was accessed by narrow passages between surrounding buildings.


          The King himself was a not infrequent attendee of the theatre's productions, as was Samuel Pepys, whose private diaries provide much of what we know of London theatre-going in the 1660s. The day after the Theatre Royal opened, Pepys attended a performance of Francis Beaumont and John Fletcher's The Humorous Lieutenant. He has this to say in his diary:


          
            
              	

              	The house is made with extraordinary good contrivance, and yet hath some faults, as the narrowness of the passages in and out of the Pitt, and the distance from the stage to the boxes, which I am confident cannot hear; but for all other things it is well, only, above all, the musique being below, and most of it sounding under the very stage, there is no hearing of the bases at all, nor very well of the trebles, which sure must be mended.

              	
            

          


          Performances usually began at 3 p.m. to take advantage of the daylight: the main floor for the audience, the pit, had no roof in order to let in the light. A glazed dome was built over the opening, but judging from another one of Pepys' diary entries, the dome was not entirely effective at keeping out the elements: he and his wife were forced to leave the theatre to take refuge from a hail storm.


          
            [image: Location of the Theatre Royal on a map of London from 1700; the inset shows the streets as they are in 2006.]
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          Green baize cloth covered the benches in the pit and served to decorate the boxes, additionally ornamented with gold-tooled leather, and even the stage itself. The backless green benches in the pit were in a semicircular arrangement facing the stage, according to a May 1663 letter from one Monsieur de Maonconys: "All benches of the pit, where people of rank also sit, are shaped in a semi-circle, each row higher than the next." The three galleries formed a semicircle around the floor seats; both the first and second galleries were divided up into boxes.


          The King's Company was forced with some reluctance to commission the technically advanced and expensive Theatre Royal playhouse by the success of the rival Duke's Company, which was drawing fascinated crowds with their "moveable" or "changeable" scenery and visually gorgeous productions at Lincoln's Inn Fields. Imitating the innovations at Lincoln's Inn Fields, the Theatre Royal also featured moveable scenery with wings or shutters that could be smoothly changed between or even within acts. When not in use, the shutters rested out of sight behind the sides of the proscenium arch, which also served as a visual frame for the on-stage happenings. The picture-frame-like separation between audience and performance was a new phenomenon in English theatre, though it had been found on the Continent earlier. However, theatre design in London remained ambivalent about the merits of the "picture-box" stage, and for many decades to come, London theatres including Drury Lane had large forestages protruding beyond the arch, often including the thrust stages found in the Elizabethan theatres. The players could still step forward and bridge the distance between performer and audience, and in addition, it was not unusual for audience members to mount the stage itself.


          Killigrew's investment in the new playhouse put the two companies on a level as far as technical resources were concerned, but the offerings at the Theatre Royal nevertheless continued to be dominated by actor-driven "talk" drama, contrasting with William Davenant's baroque spectacles and operas at Lincoln's Inn Fields. Internal power structures were the main reason for this difference: while Davenant skilfully commanded a docile young troupe, Killigrew's authority over his veteran actors was far from absolute. Experienced actors Michael Mohun (who Pepys called "the best actor in the world") and Charles Hart held out for shares and good contracts in the King's Company, and they despised baroque spectacle. Such a division of power between the patentee Killigrew and his chief actors led to frequent conflicts. These were bad for the Theatre Royal as a business venture; but on the other hand, its strong and confident actors and their insistence on dialogue and literary quality over ornament and visual effects were good for the rebirth of English drama. It was mostly at struggling Theatre Royal, rather than at efficiently run Lincoln's Inn Fields, that the plays were acted that are classics today. This applies especially to the new form Restoration comedy, dominated in the 1660s by William Wycherley and the Theatre Royal's house dramatist John Dryden. Actors such as Hart and Charles II's mistress Nell Gwyn developed and refined the famous scenes of repartee, banter, and flirtation in Dryden's and Wycherley's comedies, and these actors made a creative contribution which John Harrington Smith has claimed was almost on a level with that of the dramatists. Another factor in the direction the drama took at this time was the appearance of actresses for the first time on the British stage. Their presence encouraged playwrights to focus on outspoken female characters, daring love scenes, and provocative breeches roles.


          The Great Plague of London struck in the summer of 1665, and the Theatre Royal, along with all other public entertainment, was shut down by order of the Crown on 5 June. It remained closed for 18 months until the autumn of 1666, during which time it received at least a little interior renovation, including widening of the stage. Located well to the west of the City boundary, the theatre was unaffected by he Great Fire of London, which raged through the City in September 1666, it burned down six years later on 25 January 1672.


          


          Second theatre: 1674
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          The King's Company never recovered financially from the loss of the theatre in Bridges Street. The competitive pressure from the Duke's Company forced them to keep investing, however, and construction work began immediately on an even larger and more luxurious theatre which housed an audience of 2,000. This was the Theatre Royal in Drury Lane, designed by Christopher Wren, which opened on 26 March 1674. The new house was financed through selling more company shares, which meant that yet more money had now to be made from ticket sales.


          The second theatre complex was composed of the large auditorium by Wren and, by the time of Garrick's management, comprised ten connected structures. These buildings contained a warren of offices, practice rooms, storage space and dressing rooms used by the theatre management and performers, nearly seventy people total, as well as some fifty technical staff members. Additionally three rooms were provided for scripts, including a library for their storage, a separate room for copying actor's parts and a special library for the theatre's account books, ledger books and music scores. This jumble of rooms often made communication among various departments difficult, a problem that David Garrick corrected during his tenure as manager. The entire complex occupied 13,134 square feet bounded by Drury Lane (east), Brydges Street (west), Great Russell Street (north) and Little Russell Street (south).


          Entering the theatre from Drury Lane, theatre-goers navigated narrow passages that led under over-hanging apartments to entrances for the various lobbies; one for each of the three main sections of the theatre: the pit, gallery and boxes. The new theatre interior retained the green cloth of the first, but seems to have been built according to a more rectilinear plan. Henri Misson, a visitor from France, offers a description of the theatre in 1698:


          
            
              	

              	The Pit is an Amphitheatre, fill'd with Benches without Backboards, and adorn'd and cover'd with green Cloth. Men of Quality, particularly the younger Sort, some Ladies of Reputation and Virtue, and abundance of Damsels that haunt for Prey, sit all together in this Place, Higgledy-piggledy, chatter, toy, play, hear, hear not. Farther up, against the Wall, under the first Gallery and just opposite to the Stage, rises another Amphitheatre, which is taken by persons of the best Quality, among whom are generally very few Men. The Galleries, whereof there are only two Rows, are fill'd with none but ordinary People, particularly the Upper one.

              	
            

          


          As Misson points out, the seating was divided by class, and tickets were priced accordingly. Box seats, used by the nobility and wealthy gentry, cost 5 shillings; the benches in the pit which often sat some gentry, but also critics and scholars, cost 3 shillings; tradesmen and professionals occupied the first gallery with seats costing 2 shillings, while servants and other "ordinary people," as Misson refers to them, occupied the 1 shilling seats of the upper gallery. Seats were not numbered and offered on a "first come first served" basis, leading many members of the gentry to send servants to reserve seats well ahead of performances.


          The image to the right shows a cross-section of a playhouse drawn by Wren, and is thought to be a plan for the 1674 Theatre Royal. The second Amphitheatre mentioned by Misson, in the rear, is the lower gallery.
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          All of these spectators had a clear view of the stage. The stage was 45feet (14m) wide and 30feet (9.1m) deep with a raked floor from the footlights to the backdrop. The angle of the rake rose one inch for every 24inches (610mm) of horizontal stage, therefore an actor standing at the back of the stage was 15inches (380mm) above an actor at the footlights. The stage floor included grooves for wings and flats in addition to trap doors in the floor. The proscenium arch covered the stage equipment above the stage that included a pair of girondelslarge wheels holding many candles used to counteract the light from the footlights. Towards the latter part of the 18th century, doors were placed on either side of the stage, and a series of small spikes traced the edge of the stage apron to prevent audiences from climbing onto the stage. At the very back of the stage, a large door was placed that opened to reveal Drury Lane.


          An added difficulty for Killigrew and his sons Thomas and Charles was the political unrest of 16781684 with the Popish Plot and the Exclusion Bill crisis distracting potential audiences from things theatrical. This affected both the King's and the Duke's companies, but most of all the King's which had no profit margin to carry them through the lean years. In 1682 the companies merged, or rather, the King's was absorbed by the Duke's. Led at the time by Thomas Betterton, the United Company, as it was now called, chose Drury Lane as their production house, leaving the Duke's Company's theatre in Dorset Garden closed for a time. In 1688 Betterton was removed from managerial control by Alexander Davenant, son of William Davenant, the original patent holder for the Duke's Company. Davenant's management (with Charles Killigrew) proved brief and disastrous, and by 1693 he was fleeing to the Canary Islands in the wake of embezzlement charges. The Theatre Royal found itself in the hands of lawyer Christopher Rich for the next 16 years.


          Neither Davenant's nor Killigrew's sons were much better than crooks, and Rich attempted to recoup their depredations of the company's resources by cost-cutting tyranny, pitting actor against actor and slashing salaries. By 1695 the actors, including day-to-day manager and acting legend Thomas Betterton, were alienated and humiliated enough to walk out and set up a cooperative company of their own. Nine men and six women departed, all of them established professional performers, including such draws as tragedienne Elizabeth Barry and comedienne Anne Bracegirdle, leaving the United Company  henceforth known as the "Patent Company"  in "a very despicable condition," according to an anonymous contemporary pamphlet:


          
            
              	

              	The disproportion was so great at parting, that it was almost impossible, in Drury Lane, to muster up a sufficient number to take in all the parts of any play; and of them so few were tolerable, that a play must of necessity be damned, that had not extraordinary favour from the audience. No fewer than sixteen (most of the old standing) went away; and with them the very beauty and vigour of the stage; they who were left being for the most part learners, boys and girls, a very unequal match for them that revolted.

              	
            

          


          A private letter from 19 November 1696 reported that Drury Lane "has no company at all, and unless a new play comes out on Saturday revives their reputation, they must break." The new play, Rich's last hope, is assumed to have been John Vanbrugh's The Relapse, and it turned out the success the company needed. Christopher Rich continued as its head until 1709, when the patent in question was actually revoked amid a complex tangle of political machinations. A lawyer named William Collier was briefly given the right to mount productions in Drury Lane, but by 1710 the troupe was in the hands of the actors Colley Cibber, Robert Wilks, and Thomas Doggett  a triumvirate that eventually found themselves sharply satirised in Alexander Pope's Dunciad. In 1713 Barton Booth replaced Doggett.
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          Cibber was the de facto leader of the triumvirate, and he led the theatre through a controversial but generally successful period until 1733, when he sold his controlling interest to John Highmore. It is likely that the sale was at a vastly inflated price and that Colley's goal was simply to get out of debts and make a profit (see Robert Lowe in his edition of Cibber's Apology). Members of the troupe at the time were most displeased; an actor's revolt was organised and executed; Charles Fleetwood came to control the theatre. Fleetwood's tenure was tumultuous; his abolition of the practice of allowing footmen free access to the upper gallery led to riots in 1737, and Fleetwood's gambling problems entangled the theatre in his own financial difficulties. It was during this period that actor Charles Macklin rose to fame, propelled by a singular performance as Shylock in an early 1741 production of The Merchant of Venice, in which he introduced a realistic, naturalistic style of acting, abandoning the artificial bombast typical to dramatic roles prior.
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          In 1747 Fleetwood's playhouse patent expired. The theatre and a patent renewal were purchased by actor David Garrick (who had trained under Macklin earlier) and partner James Lacy. Garrick served as manager and lead actor of the theatre until roughly 1766, and continued on in the management role for another ten years after that. He is remembered as one of the great stage actors and is especially associated with advancing the Shakespearean tradition in English theatre  during his time at Drury Lane, the company mounted at least 24 of Shakespeare's plays. Some of Shakespeare's surge in popularity during this period can be traced to the Licensing Act of 1737, which mandated governmental approval of any play before it could be performed and thereby created something of a vacuum of new material to perform. Garrick shared the stage with company including Peg Woffington, Susannah Cibber, Hannah Pritchard, Kitty Clive, Spranger Barry, Richard Yates and Ned Shuter. It was under Garrick's management that spectators were for the first time barred from the stage itself.


          Garrick commissioned Robert Adam and his brother James to renovate the theatre's interior, which they did in 1775. Their additions included an ornate ceiling and a stucco facade facing Bridges Street. This facade was the first time any structure that might be considered part of the theatre proper actually abutted the street: the building, like the 1663 original, had been built in the centre of the block, hemmed in by other structures. The narrow passage from Bridges street to the theatre now became an interior hallway; some theatre office space also went up behind the new facade.


          With a series of farewell performances, Garrick left the stage in 1776 and sold his shares in the theatre to the Irish playwright Richard Brinsley Sheridan. Sheridan and his partners completed their purchase of Drury Lane two years later, and Sheridan owned it until 1809. Sheridan premiered his own comedy of manners The School for Scandal in 1777. Active management of the theatre was carried out by a number of parties during Sheridan's ownership, including himself, his father Thomas, and, from 1788 to 1796 and 1800 to 1802, the popular actor John Philip Kemble.


          


          Third theatre: 1794
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          The theatre was in need of updating by the end of the 18th century and was demolished in 1791, with the company moving temporarily to the new King's Theatre, in the Haymarket. A third theatre was designed by Henry Holland and opened on 12 March 1794. This was a cavernous theatre, accommodating more than 3,600 spectators. The motivation behind building on such a large scale? In the words of one owner:


          
            
              	

              	I was aware of the very popular notion that our theatres ought to be very small; but it appeared to me that if that very popular notion should be suffered to proceed too far it would in every way deteriorate our dramatic performances depriving the proprietors of that revenue which is indispensable to defray the heavy expenses of such a concern.

              	
            

          


          New technology facilitated the expansion: iron columns replaced bulky wood, supporting five tiers of galleries. The stage was large, too: 83feet (25m) wide and 92feet (28m) deep. Holland, the architect, said it was "on a larger scale than any other theatre in Europe." Except for churches, it was the tallest building in London.


          The "very popular notion that our theatres ought to be very small" proved hard to overcome, however. Various accounts from the period bemoan the mammoth size of the new theatre, longing for the "warm close observant seats of Old Drury," as one May 1794 theatre-goer put it. Actress Sarah Siddons, then part of the Drury Lane company, called it "a wilderness of a place" (and left Drury Lane along with her brother John Philip Kemble in 1803). Not only was any sense of intimacy and connection to the company on stage lost, but the very size of the theatre put a great deal of the audience at such a distance from the stage so as to make hearing a player's voice quite difficult. To compensate, the productions mounted in the new theatre tended more toward spectacle than the spoken word. An example of such a spectacle is a 1794 production that featured real water flowing down a rocky stream into a lake large enough on which to row a boat. This water issued from tanks in the attics above the house, which were installed  along with a much-touted iron safety curtain  as proof against fire.
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          Richard Sheridan continued as theatre owner during the entire lifetime of this third building. He had grown in stature as a statesman during this time, but troubled finances were to be his undoing. The 1794 rebuilding had cost double the original estimate of 80,000, and Sheridan bore the entirety of the debt. Productions were more expensive to mount in the larger structure, and increased audience revenues failed to make up the difference.


          An assassination attempt against King George III took place at the theatre on 15 May 1800. James Hadfield fired two pistol shots from the pit toward the King, sitting in the royal box. The shots missed by inches, Hadfield was quickly subdued, and George, apparently unruffled, ordered the performance to continue.


          On 24 February 1809, despite the previously mentioned fire safety precautions, the theatre burned down. Already on the shakiest financial ground, Sheridan was ruined entirely by the loss of the building. He turned to brewer Samuel Whitbread, an old friend, for help. Whitbread agreed to head a committee that would manage the company and oversee the rebuilding of the theatre, but asked Sheridan to withdraw from management himself, which he did entirely by 1811.


          


          


          Modern theatre: 1812
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          The present Theatre Royal in Drury Lane, designed by Benjamin Dean Wyatt on behalf of the committee led by Whitbread, opened on 10 October 1812 with a production of Hamlet featuring Robert Elliston in the title role. The new theatre made some concessions toward intimacy, seating 3,060 people, about 550 fewer than the earlier building (though this size is still considered an extremely large theatre). In 1820 the portico that still stands at the theatre's front entrance on Catherine Street was added, and in 1822, five years after gas lighting was installed, the interior underwent a significant remodelling. The colonnade running down the Russell Street side of the building was added in 1831.


          Productions relying more on scenery and effects than on dialogue and acting remained commonplace in the new facility. The 1823 production of Cataract of the Ganges had a finale featuring a horseback escape up a flowing cataract "with fire raging all around." Effects for an 1829 production were produced by hydraulic apparatus that reportedly could discharge 39 tons of water.


          There were those concerned that the theatre was failing in its role as one of the very few permitted to show legitimate drama. Management of the theatre after it reopened in 1813 fell to Samuel Arnold, overseen by an amateur board of directors and a subcommittee focusing on the theatre as a centre for national culture. (Lord Byron was briefly on this subcommittee, from June 1815 until leaving England in April 1816.) Actor Edmund Kean was the on-stage highlight; like Macklin before him, he made his reputation as Shylock, premiering in the role in 1814. Kean remained until 1820, but despite his popularity, the committee-led efforts to appeal to culture yet still turn a profit eventually proved a failure, and in 1819 the theatre and all its accompanying rights were leased to Robert Elliston.


          Elliston went bankrupt and was unable to renew his lease in 1826. An American, Stephen Price, followed (18261830); then through most of the remainder of the 19th century, Drury Lane passed quickly from one set of hands to another. A colonnade was added to the Russell Street frontage, in 1831, by architect Samuel Beazley. In 1833, Alfred Bunn gained control of both Drury Lane and Covent Garden, managing the former from 1833 to 1839, and again from 1843 to 1850. In 1837, actor-manager Samuel Phelps (18041878) joined the company at Drury Lane, appearing with William Charles Macready, the gifted actor-manager in a number of Shakespeare plays. He also created the role of Captain Channel in Douglas Jerrold's melodrama, The Prisoner of War (1842), and of Lord Tresham in Robert Browning's A Blot in the 'Scutcheon (1843). Macready was briefly manager in 18411843, putting significant reforms in place. Nevertheless, most productions there were financial disasters.


          The theatrical monopoly first bestowed by Royal Letters Patent 183 years earlier was abolished by the Theatres Act 1843, but the patent had been largely toothless for decades and this had little immediate effect. On the other hand, other theatres, used to presenting musical entertainments, continued to do so, and Drury Lane continued as one of the most accepted venues for legitimate theatre. The 19th-century run of financial and artistic failures at Drury Lane was interrupted by four plays produced over a twenty-five-year period by the actor-playwright Dion Boucicault: The Queen of Spades (1851), Eugenie (1855), Formosa (1869), and The Shaughraun (1875). But this period of general decline culminated with F. B. Chatterton's 1878 resignation; in his words, "Shakespeare spells ruin, and Byron bankruptcy." During the 19th century, Drury Lane staged ballet as well, with performers including Italy's Carlotta Grisi.


          One famous musical director of Drury Lane was the eccentric French conductor and composer of light music Louis-Antoine Jullien (18121860), who successfully invited Berlioz to visit London and give concerts in the Theatre.
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          The house's fortune's rose again under the management of Augustus Harris from 1879. In the 1880s and 1890s, the theatre hosted many of the productions of the Carl Rosa Opera Company. Productions relying on spectacle became even more the norm at Drury Lane in the later parts of the century, under the managements first of Augustus Harris (18791896) and then of Arthur Collins (18961923). Examples include the successful 1909 The Whip, which featured not only a train crash complete with hissing steam, but also a horserace: twelve real horses jockeying on an on-stage treadmill. Harris instituted an annual pantomime in 1889; starring already well-known comedian Dan Leno, the performances were a major success. Many of the designs under Harris were created by the imaginative designer C. Wilhelm, including the spectacular drama, Armada (1888), and many pantomimes.


          The last major interior renovation was in 1922, leaving a four-tiered theatre able to seat between 2,200 and 2,300 people. Composer and performer Ivor Novello, immensely popular in his time though little-remembered today, presented his musicals in Drury Lane from 1931 until the theatre was closed in 1939 because of World War II. During the war the theatre served as the headquarters for the Entertainments National Service Association; it sustained some minor bomb damage as well. The theatre reopened with Noel Coward's Pacific 1860 in 1946.


          In the post-war years, a number of Rodgers and Hammerstein musicals made their London debuts in Drury Lane, including Oklahoma! (1946), South Pacific (1951) and The King and I (1953). American imports also included Lerner and Loewe's My Fair Lady, which began a five-year run in 1958. Comedy troupe Monty Python also performed one of their reunion shows here. Today, the theatre is part of the West End theatre scene, still generally staging popular musical productions. It is owned and managed by Really Useful Theatres, a division of Andrew Lloyd Webber's Really Useful Group. Long-running recent productions include 42nd Street (198489) and Miss Saigon (19891999). A revival of Mel Brooks' musical The Producers, closed in January 2007, and the theatre is now hosting a musical adaptation of The Lord of the Rings. The show is due to close in September 2008, to make way for Andrew Lloyd Webber and Cameron Mackintosh's new production of Oliver!


          The present building was Grade I listed by English Heritage in February 1958.


          


          Ghosts


          Drury Lane has been called one of the world's most haunted theatres. The appearance of almost any one of the handful of ghosts that are said to frequent the theatre signals good luck for an actor or production. The most famous ghost is the "Man in Grey," who appears dressed as a nobleman of the late 18th century: powdered hair beneath a tricorne hat, a dress jacket and cloak or cape, riding boots and a sword. Legend says that the Man in Grey is the ghost of a knife-stabbed man whose skeletal remains were found within a walled-up side passage in 1848.


          The ghosts of actor Charles Macklin and comedian Joe Grimaldi are supposed to haunt the theatre. Macklin appears backstage, wandering the corridor which now stands in the spot where, in 1735, he killed his fellow actor Thomas Hallam in an argument over a wig. ("Goddamn you for a blackguard, scrub, rascal!" he shouted, thrusting a cane into Hallam's face and piercing his left eye.) Joe Grimaldi is a helpful apparition, purportedly guiding nervous actors skillfully about the stage on more than one occasion.


          
            Retrieved from " http://en.wikipedia.org/wiki/Theatre_Royal%2C_Drury_Lane"
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              	Capital

              	Nassau

            


            
              	Official languages

              	English
            


            
              	Demonym

              	Bahamian
            


            
              	Government

              	Parliamentary democracy and Constitutional monarchy
            


            
              	-

              	Monarch

              	Queen Elizabeth II
            


            
              	-

              	Governor-General

              	Arthur Dion Hanna
            


            
              	-

              	Prime Minister

              	Hubert Ingraham
            


            
              	Independence

              	from the United Kingdom
            


            
              	-

              	Self-governing

              	1964
            


            
              	-

              	Full independence

              	July 10, 1973
            


            
              	Area
            


            
              	-

              	Total

              	13,878km( 160th)

              5,358 sqmi
            


            
              	-

              	Water(%)

              	28%
            


            
              	Population
            


            
              	-

              	2007estimate

              	330,549( 177th)
            


            
              	-

              	1990census

              	254,685
            


            
              	-

              	Density

              	23.27/km( 181st)

              60/sqmi
            


            
              	GDP( PPP)

              	2005estimate
            


            
              	-

              	Total

              	$6.524 billion( 145th)
            


            
              	-

              	Per capita

              	$17,843( 38th)
            


            
              	HDI(2007)

              	▲ 0.845(high)( 49th)
            


            
              	Currency

              	Dollar ( BSD)
            


            
              	Time zone

              	EST ( UTC5)
            


            
              	-

              	Summer( DST)

              	EDT( UTC4)
            


            
              	Internet TLD

              	.bs
            


            
              	Calling code

              	+1 242
            

          


          The Commonwealth of the Bahamas is an independent, sovereign, English-speaking country consisting of two thousand cays and seven hundred islands that form an archipelago. It is located in the Atlantic Ocean southeast of the United States; north of Cuba, Hispaniola (Dominican Republic & Haiti) and the Caribbean Sea; and northwest of the Turks and Caicos Islands.


          


          History


          The seafaring Taino people moved into the uninhabited southern Bahamas from Hispaniola and Cuba around the 7th century AD. These people came to be known as the Lucayans. There were an estimated 30,000+ Lucayans at the time of Columbus' arrival in 1492.


          Christopher Columbus's first landfall in the New World was on an island he named San Salvador (known to the Lucayans as Guanahani) which is generally accepted to be present-day San Salvador Island (also known as Watling Island) in the southeastern Bahamas. Here, Columbus made first contact with the Lucayans and exchanged goods with them.


          
            [image: Parts of the Bahamas as seen from an aircraft]

            
              Parts of the Bahamas as seen from an aircraft
            

          


          The Spaniards who followed Columbus depopulated the islands and they were deserted until the arrival of the Eleutherian Adventurers from Bermuda in the mid 1600s. The Adventurers (who were English) established the first permanent European settlements on an island which they named Eleuthera - the name derives from the Greek word for freedom. They later discovered New Providence and named it Sayle's Island. To survive, the settlers looted passing ships.


          In 1670 King Charles II granted the islands to the Lord Proprietors of the Carolinas, who rented the islands from the king with rights of trading, tax, appointing governors, and administering the country.


          During proprietary rule, the Bahamas became a haven for pirates, including the infamous Blackbeard. To restore orderly government, the Bahamas was made a British crown colony in 1718 under the royal governorship of Woodes Rogers, who cracked down on piracy.


          During the American Revolutionary War, the islands were a target for American naval forces under the command of Commodore Ezekial Hopkins. The capital of Nassau on the island of New Providence was occupied by US Marines for a fortnight.


          In 1782, after the British defeat at Yorktown, a Spanish fleet appeared off Nassau, which surrendered without a fight. But the 1783 Treaty of Versailles - which ended the global conflict between Britain, France and Spain - returned the Bahamas to British sovereignty.


          After the American Revolution, some 8,000 loyalists and black loyalists moved to the Bahamas from New York, Florida and the Carolinas. The Americans established plantations on several out islands and became a political force in the capital. The small population became mostly African from this point on.


          The British abolished the slave trade in 1807, which led to the forced settlement on Bahamian islands of thousands of Africans liberated from slave ships by the Royal Navy. Slavery was finally abolished in the British Empire on August 1, 1834.


          Modern political development began after the Second World War. The first political parties were formed in the 1950s and the British made the islands internally self-governing in 1964. In 1973, the Bahamas became fully independent, but retained membership in the Commonwealth of Nations.


          In 1967, Lynden Pindling became the first black premier of the colony, and in 1968 the title was changed to prime minister. Another black Bahamian, Sir Milo Butler, was appointed governor-general upon independence.


          Based on the twin pillars of tourism and offshore finance, the Bahamian economy has prospered since the 1950s. However, there remain significant challenges in areas such as education, health care, international narcotics trafficking and illegal immigration from Haiti.


          The origin of the name "Bahamas" is unclear. It may derive from the Spanish baja mar, meaning "shallow seas"; or the Lucayan word for Grand Bahama Island, ba-ha-ma "large upper middle land".


          


          Geography
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          The closest island to the United States is Bimini, which is also known as the gateway to the Bahamas. The island of Abaco is to the east of Grand Bahama. The southeasternmost island is Great Inagua. Other notable islands include the Bahamas' largest island, Andros Island, and Eleuthera, Cat Island, Long Island, San Salvador Island, Acklins, Crooked Island, Exuma and Mayaguana. Nassau, the Bahamas capital city, lies on the island of New Providence.


          
            [image: Andros Island, south side]

            
              Andros Island, south side
            

          


          All the islands are low and flat, with ridges that usually rise no more than 15 to 20m (49 to 66ft). The highest point in the country is Mount Alvernia, or Como Hill, which has an altitude of 63metres (210ft). To the southeast, the Turks and Caicos Islands, and three more extensive submarine features called Mouchoir Bank, Silver Bank, and Navidad Bank, are geographically a continuation of the Bahamas, but not part of the Commonwealth of the Bahamas..


          The climate of the Bahamas is subtropical to tropical, and is moderated significantly by the waters of the Gulf Stream, particularly in winter. Conversely, this often proves very dangerous in the summer and autumn, when hurricanes pass near or through the islands. Hurricane Andrew hit the northern islands during the 1992 Atlantic hurricane season, and Hurricane Floyd hit most of the islands during the 1999 Atlantic hurricane season. Hurricane Frances hit in 2004; the Atlantic hurricane season of 2004 was expected to be the worst ever for the islands. Also in 2004, the northern Bahamas were hit by a less potent Hurricane Jeanne. In 2005 the northern islands were once again struck, this time by Hurricane Wilma. In Grand Bahama, tidal surges and high winds destroyed homes and schools, floated graves and made roughly 1,000 people homeless, most of whom lived on the west coast of the island.


          


          Districts


          The districts of the Bahamas provide a system of local government everywhere in The Bahamas except New Providence, whose affairs are handled directly by the central government. The districts other than New Providence are:


          
            
              
                	
                  
                    
                      	Acklins


                      	Berry Islands


                      	Bimini


                      	Black Point, Exuma


                      	Cat Island


                      	Central Abaco


                      	Central Andros


                      	Central Eleuthera


                      	City of Freeport, Grand Bahama


                      	Crooked Island


                      	East Grand Bahama


                      	Exuma


                      	Grand Cay, Abaco


                      	Harbour Island, Eleuthera


                      	Hope Town, Abaco


                      	Inagua


                      	Long Island

                    

                  

                

                	

                	
                  
                    
                      	Mangrove Cay, Andros


                      	Mayaguana


                      	Moore's Island, Abaco


                      	North Abaco


                      	North Andros


                      	North Eleuthera


                      	Ragged Island


                      	Rum Cay


                      	San Salvador


                      	South Abaco


                      	South Andros


                      	South Eleuthera


                      	Spanish Wells, Eleuthera


                      	West Grand Bahama
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          Government and politics
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          The Bahamas is an independent country and a member of the Commonwealth of Nations. Political and legal traditions closely follow those of the United Kingdom.


          Queen Elizabeth II is the Head of State, represented by a Bahamian governor-general. The prime minister is the head of government and is the leader of the party with the most seats in the elected House of Assembly. The current governor-general is Arthur Dion Hanna and the current prime minister is Hubert Alexander Ingraham. The upper house (the Senate) is appointed. Executive power is exercised by the cabinet. Legislative power is vested in the two chambers of parliament.


          The party system is dominated by the centre-left Progressive Liberal Party and the centre-right Free National Movement. A handful of splinter parties have been unable to win election to parliament. These parties have included the Bahamas Democratic Movement, the Coalition for Democratic Reform and the Bahamian Nationalist Party.


          Constitutional safeguards include freedom of speech, press, worship, movement, and association. Although The Bahamas is not geographically located in the Caribbean, it is a member of the Caribbean Community. The judiciary is independent of the executive and the legislature. Jurisprudence is based on English common law.


          


          Demographics


          Blacks 85%, Whites 12%, Asian and Hispanic 3% according to the last census completed about the races on the island, which was recorded in 1953.


          
            
              1953 census results by island
            

            
              	Region

              	European

              	%

              	Mixed

              	%

              	African

              	%

              	Total
            


            
              	New Providence

              	&0000000000006758.0000006,758

              	14.80%

              	&0000000000006804.0000006,804

              	14.90%

              	&0000000000032108.00000032,108

              	70.30%

              	&0000000000045670.00000045,670
            


            
              	Andros and Berry Islands

              	97

              	1.30%

              	299

              	4.01%

              	&0000000000007065.0000007,065

              	94.69%

              	&0000000000007461.0000007,461
            


            
              	Grand Bahama and Bimini

              	450

              	8.30%

              	721

              	13.31%

              	&0000000000004248.0000004,248

              	78.39%

              	&0000000000005419.0000005,419
            


            
              	Abaco

              	&0000000000001146.0000001,146

              	33.63%

              	225

              	6.60%

              	&0000000000002037.0000002,037

              	59.77%

              	&0000000000003408.0000003,408
            


            
              	Harbour Island

              	861

              	56.42%

              	53

              	3.47%

              	612

              	40.10%

              	&0000000000001526.0000001,526
            


            
              	Eleuthera

              	662

              	10.93%

              	&0000000000001062.0000001,062

              	17.54%

              	&0000000000004332.0000004,332

              	71.53%

              	&0000000000006056.0000006,056
            


            
              	Cat Island

              	12

              	0.37%

              	86

              	2.69%

              	&0000000000003103.0000003,103

              	96.94%

              	&0000000000003201.0000003,201
            


            
              	Exuma

              	59

              	2.02%

              	61

              	2.09%

              	&0000000000002799.0000002,799

              	95.89%

              	&0000000000002919.0000002,919
            


            
              	San Salvador and Rum Cay

              	46

              	5.56%

              	51

              	6.17%

              	730

              	88.27%

              	827
            


            
              	Long Island and Ragged Island

              	564

              	13.84%

              	&0000000000002072.0000002,072

              	50.83%

              	&0000000000001440.0000001,440

              	35.33%

              	&0000000000004076.0000004,076
            


            
              	Crooked Islands, Acklins and Long Cay

              	7

              	0.32%

              	513

              	23.44%

              	&0000000000001669.0000001,669

              	76.24%

              	&0000000000002189.0000002,189
            


            
              	Mayaguana and Inagua

              	60

              	3.74%

              	95

              	5.93%

              	&0000000000001448.0000001,448

              	90.33%

              	&0000000000001603.0000001,603
            


            
              	Bahamas

              	&0000000000010722.00000010,722

              	12.71%

              	&0000000000012042.00000012,042

              	14.28%

              	&0000000000061591.00000061,591

              	73.01%

              	&0000000000084355.00000084,355
            

          


          Source:


          Population: 300,529 (July 2002 est.) Age structure: 0-14 years: 29% (male 43,964; female 43,250) 15-64 years: 64.7% (male 95,508; female 98,859) 65 years and over: 6.3% (male 7,948; female 11,000) (2002 est.) Population growth rate: 0.86% (2002 est.) Birth rate: 18.69 births/1,000 population (2002 est.) Death rate: 7.49 deaths/1,000 population (2002 est.) Net migration rate: -2.63 migrant(s)/1,000 population (2002 est.) Sex ratio: at birth: 1.02 male(s)/female under 15 years: 1.02 male(s)/female 15-64 years: 0.97 male(s)/female 65 years and over: 0.72 male(s)/female total population: 0.96 male(s)/female (2002 est.) Infant mortality rate: 17.08 deaths/1,000 live births (2002 est.) Life expectancy at birth: total population: 69.87 years female: 73.49 years (2002 est.) male: 66.32 years Total fertility rate: 2.28 children born/woman (2002 est.) Nationality: noun: Bahamian(s) adjective: Bahamian Ethnic groups: black 85%, white 12%, Asian and Hispanic 3% Religions: Baptist 32%, Anglican 20%, Roman Catholic 19%, Methodist 6%, Church of God 6%, other Protestant 12%, none or unknown 3%, other 2% Languages: English, Creole (among Haitian immigrants) Literacy (age 15+): total population: 98.2% male: 98.5% female: 98% (1995 est.)


          Source: The Bahamas guide


          


          Culture


          In the less developed outer islands, handicrafts include basketry made from palm fronds. This material, commonly called "straw", is plaited into hats and bags that are popular tourist items.
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          Regattas are important social events in many family island settlements. They usually feature one or more days of sailing by old-fashioned work boats, as well as an onshore festival.


          Some settlements have festivals associated with the traditional crop or food of that area, such as the "Pineapple Fest" in Gregory Town, Eleuthera or the "Crab Fest" on Andros. Other significant traditions include story telling.


          The islands are overwhelmingly Christian; the largest denominations being Baptist, Anglican and Roman Catholic. A few people, especially in the southern and eastern islands, practice Obeah, a spiritistic religion similar to Voodoo. Voodoo is also practiced by a large number of people in neighboring Haiti.


          Sailing and Track and field athletics are popular sports in the country. Football and rugby also have strong followings while American sports such as basketball, softball, baseball and American football are gaining in popularity.


          Bahamians have won Olympic gold medals in sailing (Sir Durwood Knowles and Cecile Cooke in 1964) and track and field ( Tonique Williams-Darling in the 400 m in 2004 and the women's relay team in the 4100m in 2000). They are also very active in the world of karting; the current Bahamian champion is Genevieve Siddons.


          


          Economy
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          The Bahamian dollar is pegged to the US dollar, and US notes and coins are used interchangeably with Bahamian currency for most practical purposes. However, government exchange controls still apply for the purchase of foreign currency.


          The Bahamas is classified as an upper middle-income developing country and has the third highest per capita income in the western hemisphere (after the United States and Canada). Tourism is the primary economic activity, accounting for about two thirds of the gross domestic product (GDP). Offshore finance is the second largest industry, accounting for about 15 per cent of GDP.


          The government continues to promote tourism and financial services while aiming for greater diversification through agriculture, fishing, manufacturing and e-commerce.


          


          In the 1960s, the country enjoyed robust growth averaging 9 per cent annually as direct foreign investment spurred the development of tourism. A global economic downturn after the 1973 oil price shock coincided with Bahamian independence and led to a drop in foreign investment.


          Toward the end of that decade economic performance improved, led by growth in tourism; and international narcotics trafficking. Real GDP growth in the 1980-84 period averaged 3 per cent, but declined in the late 1980s. GDP growth was 0.3 per cent in 1995 and accelerated to 6 per cent in 1999. After 9/11 the economy slumped temporarily due to travel fears, but began growing again in 2002.


          Historically, most development has occurred on New Providence and Grand Bahama, causing significant migration from the Family Islands to these two urban centers and straining their infrastructure. The government is also faced with the burden of duplicating facilities and services throughout the archipelago.


          There is no income, corporate or capital gains tax. Government revenues are derived from import tariffs, excise taxes, property taxes, business licenses and fees.
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              	D. C. Thomson & Co. Ltd.
            


            
              	Schedule

              	Weekly
            


            
              	Format

              	Children's
            


            
              	Editor(s)

              	Alan Digby
            

          


          The Beano comic is a long-running British children's comic, published by D. C. Thomson & Co. Ltd of Dundee, Scotland in the United Kingdom.


          The comic first appeared on 26 July 1938 and was published weekly, during the Second World War, The Beano and The Dandy were published on alternating weeks due to paper and ink rationing. D.C. Thomson's other publications also suffered with the Oor Wullie and The Broons annuals falling victim to paper and ink shortages. Paper and ink supplies were fully restored shortly after the end of hostilities and weekly publication of The Beano and The Dandy soon followed. As of 2007, over 3000 issues have been published. The Beano is currently edited by Alan Digby, who replaced Euan Kerr in summer 2006. Euan Kerr now edits the BeanoMAX, a version of the Beano for older readers.


          Its iconic characters such as Dennis the Menace, Minnie the Minx, and The Bash Street Kids have become known to generations of British children. Earlier generations will remember other notable characters which have been phased out, such as Lord Snooty and Biffo.


          The comics were distributed in some of the British colonies or former colonies as well. Because they were sent by seamail, they would go on sale some weeks after the date shown on the cover.


          


          Strips


          A number of strips in the comic have run for a very long time. The longest-running strip in the comic as of 2006 is Dennis the Menace. Dennis first appeared in 1951, where he was billed "The World's Wildest Boy". The previous holder of this title was Lord Snooty, drawn by Dudley D Watkins, which appeared in the very first issue, but disappeared from the comic in 1990. Other famous strips include The Bash Street Kids created by Leo Baxendale, and Minnie the Minx, and Roger the Dodger created by Ken Reid. Dennis the Menace's famous 'red and black' jersey had formed the colours of a few of the Beano characters' clothes (Minnie the Minx had the exact same top, Ball Boy's strip was a vertical red and black, Roger the Dodger has a chessboard design top and Danny (from the Bash Street Kids) has a similar cap) but the colours have changed for Minnie and Ball Boy (Minnie at one point had a red and yellow top and Ball Boy's strip now being black and blue).


          There are frequent fictional crossovers between The Beano and Dennis and Gnasher, with most of the characters living in the fictional Beanotown. Many of the comic strips in The Dandy are drawn by the same artists, and crossovers between the two comics and The Beano also occur occasionally. Quite often, one comic will make a tongue-in-cheek jibe at the other (e.g. a character meeting an elderly lady, and stating that she's 'older than the jokes in The Dandy'). In the strips, it is expressed that the two towns are rivals with each other and before The Dandy did a drastic format change they had an embassy in Beanotown which many of the town's citizens attempted to overrun, but failed (the embassy had no existence in The Beano).


          The Bash Street Kids Adventures written and drawn by Kev F Sutherland since 2004 have featured parodies of famous comic strip images, including Amazing Fantasy's first Spider-Man cover, Action Comics' first Superman cover, and most recently the cover of X Men #100. Sutherland created the rival schools to Bash Street, St Posho's and St Asbo's. He also revived old characters from the archives including Biffo the Bear, Keyhole Kate, Pansy Potter The Strongman's Daughter, and Desert Island Dick.


          


          Publication information


          


          The Beano comic takes its name from the English word beano which can be loosely interpreted as a good time.


          The first edition of The Beano was dated 30 July 1938, and the 3000th issue was published in January 2000. It continues as of 2008. There are only 12 known copies of the first issue in existence, and only 5 known copies of the second issue (not including facsimiles).


          A copy of this first issue sold for 12,100 on 16 March 2004 , which was at the time thought to be the highest price ever paid for a British comic at an auction. The current highest price is 20,350 which was paid for the first issue of The Dandy on 7 September 2004. The Beano is also the second longest running comic, the first being The Dandy, which is also published by the same publisher. Because the Dandy is now fortnightly, in terms of number of issues, The Beano will overtake the Dandy in January 2009.


          


          Editors


          The original editor was George Moonie, from 1938-1959, followed by Harold Cramond, 1959-84. Euan Kerr was editor from 1984 until he handed over to Alan Digby in early 2006. Alan had been Beano Chief Sub Editor when Euan first became editor, and later edited The Beezer. Euan has returned to edit BeanoMAX as of issue 2 (see below).


          


          Sister comics


          Since 1982 the comic, along with The Dandy, has also run "Comic Library" titles. Released monthly, these titles are a feature length (usually about 64 page) adventure, featuring a character from the comic itself. They are available in A5 size only. In 1998, these were replaced by the Fun Size Beano, which still runs today, although they became reprints in 2006. The comic also ran A4-sized "Beano Specials" in the early 1990s, which later were renamed "Beano Superstars". These were similar to the Comic Library series. The last few issues were printed versions of episodes from the 1996-1998 Dennis and Gnasher animated TV series.


          
            	The Magic Comic was the third comic to the Beano and Dandy from 1939 until 1941 until paper shortages during the war ceased its run.

          


          A Beano Poster Comic series was printed in the early 1990s.


          On 15 February 2007, the first issue of a monthly sister comic entitled BeanoMAX was published. The sister comic features many of the same characters, however the stories in the sister comic are written in a longer format aimed for 8-13 year olds. The first issue was a Comic Relief special featuring assorted celebrity guests.


          


          Gnashional Menace Day and the 70th Birthday


          The 70th anniversary issue of the Beano will have a cover date of August 2nd 2008. As a celebration, in partnership with the CLIC Sargent charity, August 2nd will be Gnashional Menace Day, where children are sponsored to behave like Dennis. The anniversary will also be celebrated with a 40 page issue (instead of 32 pages; the 60th birthday issue also had extra pages, 48 instead of 24) guest edited by Wallace and Gromit creator Nick Park, price 1.50 (not 99p, this has also happened to The Dandy on one occasion, see here) and an issue of Classics from the Comics devoted to the Beano. There is also a special 64 page book available, The Beano Special Collectors Edition: 70 Years of Fun, telling a brief history of the comic. In the Beano's home city of Dundee, a special exhibition is being held at the University of Dundee featuring original artwork and other memorabilia loaned from D C Thomson - it runs until 20 September 2008. In London the Cartoon Museum will be showing the exhibition Beano and Dandy Birthday Bash! from 30 July to 2 November 2008. It will show original artwork from all eight decades of both 'The Beano' and 'The Dandy' including work by Dudley D Watkins, David Law, Leo Baxendale and Ken Reid as well as David Sutherland and many contemporary artists. There will be events for children throughout August.


          


          Trivia


          
            	Private Eye refers to The Spectator as "The Hasbeano", with the Spectator's former editor Boris Johnson becoming "Boris the Menace" (occasionally "Beano Boris").


            	The Bluesbreakers with Eric Clapton album from the John Mayall & the Bluesbreakers band, is called "The Beano Album" by Eric Clapton fans, because on the album cover photo he is reading a Beano comic. That comic, No 1242 is extremely sought after by both collectors of the Beano Comic and Eric Clapton memorabilia, with issues sometimes exceeding 100 on eBay.


            	Reece Shearsmith, known for being in The League of Gentlemen, once wrote in to The Beano, saying that he had lost his current copy. It ended up as the star prize.


            	Big Eggo was replaced by Biffo the Bear as the cover star in 1948 as research showed that children identified more with characters that, like them, had 2 arms and 2 legs.


            	British adult humour comic Viz has landed in trouble a number of times for parodies of Beano (and Dandy) characters including Desperately Unfunny Dan, and DC Thompson.


            	The band Help She Can't Swim released an EP under the name of Bunty Vs Beano


            	The song 'Riviera Hustle' by British hip-hop artists Braintax and Jehst on the album Biro Funk features a lyric about the Beano: "Sipping on vino, flicking through a copy of the Beano//Me and my amigo Joe in the casino"


            	In the revival of the British television show Dr. Finlay the character of Dr. David Neil reads the Beano comics.


            	In a Spitting Image special "Bumbledown: The Lives and Times of Ronald Reagan", when the puppet of former Foreign Secretary Sir Geoffrey Howe appears, he was seen eating crisps and reading a copy of "The Beano".


            	In Episode 13 of the CBBC series Young Dracula, Vlad can be seen reading a Beano (specifically, the Ball Boy strip) hidden inside a revision book for a "blood test" examination, a sort of vampire GCSE.


            	The Libertines' song " What A Waster" refers to the Beano.


            	The Beano is so popular that it has its own theme park, Beanoland, at Chessington World of Adventures. This opened in 2000, but is under threat of closure as the contract has expired.
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              	Background information
            


            
              	Origin

              	Liverpool, England
            


            
              	Genre(s)

              	Pop, rock
            


            
              	Years active

              	19601970
            


            
              	Label(s)

              	Parlophone, Capitol, Odeon, Apple, Vee-Jay, Polydor, Swan, Tollie, United Artists Records
            


            
              	Associated acts

              	The Quarrymen, Plastic Ono Band, The Dirty Mac, Wings, Traveling Wilburys, Rory Storm and the Hurricanes, Ringo Starr All-Starr Band
            


            
              	Website

              	www.beatles.com
            


            
              	Members
            


            
              	John Lennon

              Paul McCartney

              George Harrison

              Ringo Starr
            


            
              	Formermembers
            


            
              	Stuart Sutcliffe

              Pete Best
            

          


          The Beatles were a pop and rock group from Liverpool, England formed in 1960. Primarily consisting of John Lennon (rhythm guitar, vocals), Paul McCartney (bass guitar, vocals), George Harrison (lead guitar, vocals) and Ringo Starr (drums, vocals) throughout their career, The Beatles are recognised for leading the mid-1960s musical " British Invasion" into the United States. Although their initial musical style was rooted in 1950s rock and roll and homegrown skiffle, the group explored genres ranging from Tin Pan Alley to psychedelic rock. Their clothes, styles, and statements made them trend-setters, while their growing social awareness saw their influence extend into the social and cultural revolutions of the 1960s. After the band broke up in 1970, all four members embarked upon solo careers.


          The Beatles are one of the most commercially successful and critically acclaimed bands in the history of popular music and the best-selling musical group in history. In the United Kingdom, The Beatles released more than 40 different singles, albums, and EPs that reached number one, earning more number one albums (15) than any other group in UK chart history. This commercial success was repeated in many other countries; their record company, EMI, estimated that by 1985 they had sold over one billion records worldwide. According to the Recording Industry Association of America, The Beatles have sold more albums in the United States than any other band. In 2004, Rolling Stone magazine ranked The Beatles number one on its list of . According to that same magazine, The Beatles' innovative music and cultural impact helped define the 1960s, and their influence on pop culture is still evident today.


          


          History


          [bookmark: 1957.E2.80.9360:_Formation]


          195760: Formation


          In March 1957, while attending Quarry Bank Grammar School in Liverpool, John Lennon formed a skiffle group called The Quarrymen. Lennon met guitarist Paul McCartney at the Woolton Garden Fte, held at St. Peter's Church, on 6 July 1957; Lennon added him to the group a few days later. On 6 February 1958 young guitarist George Harrison was invited to watch the group, playing under a variety of names, at Wilson Hall, Garston, Liverpool. McCartney had become acquainted with Harrison on the morning bus ride to the Liverpool Institute, as they both lived in Speke. Despite Lennon's initial reluctance due to Harrison's young age, Harrison joined the Quarrymen as lead guitarist at McCartney's insistence after a rehearsal in March 1958. Lennon and McCartney both played rhythm guitar during that period and, after original Quarrymen drummer Colin Hanton left the band in 1959 following an argument with other band members, had a high turnover of drummers. Lennon's art school friend Stuart Sutcliffe joined on bass in January 1960.


          The Quarrymen went through a progression of names, including "Johnny and the Moondogs" and "Long John and The Beatles". Sutcliffe suggested the name "The Beetles" as a tribute to Buddy Holly and The Crickets. After a tour with Johnny Gentle in Scotland, the band changed their name to "The Beatles." Lennon's first wife Cynthia Lennon suggested that Lennon came up with the name The Beatles at a "brainstorming session over a beer-soaked table in the Renshaw Hall bar." Lennon, who was well known for giving multiple versions of the same story, joked in a 1961 Mersey Beat magazine article that "It came in a vision  a man appeared on a flaming pie and said unto them, 'From this day on you are Beatles with an A'". During an interview in 2001, McCartney took credit for the peculiar spelling of the name, saying that "John had the idea of calling us the Beetles; I said, 'How about the Beatles; you know, like the beat of the drum?' At the time, everyone was stoned enough to find it hilarious. It's funny how history is made."


          In May 1960, the then-Silver Beetles toured northeast Scotland as a back-up band with singer Johnny Gentle, whom the band had met an hour before their first gig. McCartney referred to the tour as a great experience for the band. For the tour, the often drummer-less group secured the services of Tommy Moore, who was considerably older than the others. Moore left the band soon after the tour and went back to work in a bottling factory as a forklift truck driver. Norman Chapman was the band's next drummer, but was called up for National Service a few weeks later. His departure posed a serious problem, for the group's unofficial manager, Allan Williams, had arranged for them to perform in clubs on the Reeperbahn in Hamburg, West Germany.


          [bookmark: 1960.E2.80.9362:_Hamburg.2C_Cavern_Club_and_Brian_Epstein]


          196062: Hamburg, Cavern Club and Brian Epstein


          Finding themselves without a drummer before their upcoming engagement in Hamburg, the group invited Pete Best to become their drummer on 12 August 1960. Best had played with The Blackjacks in The Casbah Coffee Club, owned by his mother, Mona Best; a cellar club in West Derby, Liverpool, The Beatles played there and often visited. Four days after hiring Best, the group left for Hamburg. The Beatles began playing in Hamburg at the Indra Club and moved to the Kaiserkeller in October 1960. They were required to play six or seven hours a night, seven nights a week. On 21 November 1960 Harrison was deported for having lied to the German authorities about his age. A week later, having started a small fire at their living quarters while vacating it for more luxurious rooms, McCartney and Best were arrested, charged with arson, and deported. Lennon followed the others to Liverpool in mid-December while Sutcliffe stayed behind in Hamburg with his new German fiance Astrid Kirchherr. The reunited group played an engagement on 17 December 1960 at the Casbah Club, with Chas Newby substituting for Sutcliffe.


          
            [image: The Indra Club, where The Beatles first played on arriving in Hamburg, as it appears today.]

            
              The Indra Club, where The Beatles first played on arriving in Hamburg, as it appears today.
            

          


          The Beatles returned to Hamburg in April 1961, performing at the " Top Ten Club". While playing at the Top Ten Club, they were recruited by singer Tony Sheridan to act as his backing band on a series of recordings for the German Polydor Records label, produced by famed bandleader Bert Kaempfert. Kaempfert signed the group to its own Polydor contract at the first session on 22 June 1961. On 31 October Polydor released the recording " My Bonnie (Mein Herz ist bei dir nur)", which appeared on the German charts under the name "Tony Sheridan and the Beat Brothers", a generic name used for whoever happened to be in Sheridan's backup band. A few copies were also pressed under the Decca label for United States disc jockeys, as American Decca had a distribution deal with Polydor parent Deutsche Grammophon. When the group returned to Liverpool, Sutcliffe stayed in Hamburg with Kirchherr. McCartney took over bass duties.


          The band returned to Liverpool from Germany, and on Tuesday, February 21, 1961, they made their first lunchtime appearance at The Cavern Club in Mathew Street. Their stage show had been through a lot of changes, and some in the audience thought they were watching a German band. From 1961 to 1962 The Beatles made 292 appearances at the club. On 9 November 1961, Brian Epstein, owner of the NEMS music store on Great Charlotte Street, saw The Beatles for the first time in the club.


          In a meeting with the group at North End Music Store (NEMS) on 10 December 1961, Brian Epstein proposed the idea of managing the group. The Beatles signed a five-year contract with Epstein on 24 January 1962. Epstein led The Beatles' search for a British recording contract. Epstein had been manager of the record department at NEMS, an offshoot of his family's furniture store. He played on the status of NEMS as a major record dealer to gain access to producers and recording company executives. In a now-famous exchange, Decca Records A&R executive Dick Rowe turned Epstein down flat, informing him that "guitar groups are on the way out, Mr. Epstein." (See The Decca audition.) While Epstein was negotiating with Decca, he also approached EMI marketing executive Ron White. White, who was not himself a record producer, in turn contacted EMI producers Norrie Paramor, Walter Ridley, and Norman Newell; all of them declined to record The Beatles. White did not approach EMI's fourth staff producer George Martinwho was on holiday at the time. The Beatles returned to Hamburg from 13 April to 31 May 1962, where they performed at the opening of The Star Club. Upon their arrival, they were informed of Sutcliffe's death from a brain hemorrhage.


          [bookmark: 1962:_Record_contract]


          1962: Record contract


          After failing to impress Decca Records, Epstein went to the HMV store on Oxford Street in London to transfer the Decca tapes to discs. There, recording engineer Jim Foy referred him to Sid Coleman, who ran EMI's publishing arm. Epstein eventually met with Martin, who signed the group to EMI on a one-year renewable contract. The Beatles' first recording session was scheduled for 6 June 1962 at EMI's Abbey Road Studios in north London. Martin had not been particularly impressed by the band's demo recordings, but he liked The Beatles' personalities when he met them. He concluded that they had raw musical talent, but stated in later interviews that what made the difference for him was their wit and humour.


          Martin had a problem with Pete Best, whom he criticised for not being able to keep time. Martin privately suggested to Epstein that the band use another drummer in the studio. There was speculation by some that Best's popularity with fans was another source of friction. In addition, Epstein became exasperated with his refusal to adopt the distinctive hairstyle as part of the band's unified look. Best also had missed a number of engagements because of illness. The three founding members of the band enlisted Epstein to dismiss Best, which he did on 16 August 1962. They asked Richard Starkey, known as Ringo Starr, to join the band; Starr was the drummer for one of the top Merseybeat groups, Rory Storm and the Hurricanes, and had performed occasionally with The Beatles in Hamburg. The first recordings of Lennon, McCartney, Harrison, and Starr together were made as early as 15 October 1960, in a series of demonstration records privately recorded in Hamburg while acting as the backing group for singer Lu Walters. Starr played on The Beatles' second EMI recording session on 4 September 1962, but Martin hired session drummer Andy White for their next session on 11 September. White's only released performances were recordings of " Love Me Do" and " P.S. I Love You", found on The Beatles' first album.


          Their recording contract paid them one penny for each single sold, which was split amongst the four Beatles  one farthing per group member. This royalty rate was reduced for singles sold outside the UK, for which they received half of one penny (again split between the whole band) per single. Martin said later that it was a "pretty awful" contract.


          The Beatles' first EMI session on 6 June 1962 did not yield any recordings considered worthy of release, but the September sessions a few months later produced a minor UK hit "Love Me Do", which peaked on the charts at number seventeen. "Love Me Do" would reach the top of the U.S. singles chart over eighteen months later in May 1964.
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          196263: Fame in the UK


          On 26 November 1962 the band recorded their second single " Please Please Me", which reached number two on the official UK charts and number one on the NME chart. Three months later, they recorded their first album, also titled Please Please Me (1962). The band's first televised performance was on the People and Places programme, transmitted live from Manchester by Granada Television on 17 October 1962. As The Beatles' fame spread, the frenzied adulation of the group, predominantly from teenage female fans, was dubbed " Beatlemania".


          The band also began to be noticed by serious music critics. On 23 December 1963, The Times music critic William Mann published an essay extolling The Beatles' compositions, including their "fresh and euphonious" guitars in " Till There Was You", their "submediant switches from C major into A flat major", and the "octave ascent" in "I Want to Hold Your Hand". The Beatles themselves were perplexed by this analysis by Mann: "...one gets the impression that they think simultaneously of harmony and melody, so firmly are the major tonic sevenths and ninths built into their tunes, and the flat-submediant key-switches, so natural is the Aeolian cadence at the end of ' Not a Second Time' (the chord progression which ends Mahler's ' Song of the Earth')."


          [bookmark: 1963.E2.80.9364:_American_success]


          196364: American success


          Although the band experienced huge popularity on the British record charts in early 1963, EMI's American operation, Capitol Records, declined to issue the singles "Please Please Me" and " From Me to You", their first official number one hit in the UK. Vee-Jay Records, a small Chicago label, issued the singles as part of a deal for the rights to another performer's masters. Art Roberts, music director of popular Chicago radio station WLS, placed "Please Please Me" into radio rotation in late February 1963, arguably the first time a Beatles record was heard on American radio. Vee-Jay's rights to The Beatles were later cancelled for non-payment of royalties.


          In August 1963, Philadelphia-based Swan Records released " She Loves You", which also failed to receive airplay. A testing of the song on Dick Clark's TV show American Bandstand produced laughter from American teenagers when they saw the group's distinctive hairstyles. In early November 1963, Brian Epstein persuaded Ed Sullivan to present The Beatles on three editions of his show in February, and parlayed this guaranteed exposure into a record deal with Capitol Records. Capitol committed to a mid-January release of "I Want to Hold Your Hand". On 10 December 1963, a 5-minute story shot in England about the phenomenon of Beatlemania was shown on the CBS Evening News. The segment first aired on the CBS Morning News on 22 November and had originally been scheduled to be repeated on that day's Evening News, but regular programming was cancelled following the assassination of John F. Kennedy that day. The segment inspired a teenage girl named Marsha Albert living in Silver Spring, Maryland to write to Carroll James, a disc jockey at Washington DC's WWDC radio station, requesting that he play records by The Beatles. Carroll James had seen the same news story and arranged through a friend to have a copy of The Beatles' new single "I Want to Hold Your Hand" sent over to him in Washington DC. Immediately after debuting the record on December 17, the station received overwhelming positive audience reaction, with the station escalating airplay of the record. Made aware of the overwhelming listener response, Capitol Records president Alan Livingston decided a few days later to take advantage of the response and rush-release the already-prepared single three weeks ahead of schedule on 26 December 1963.


          Several New York radio stations began playing "I Want to Hold Your Hand" on its release day. The positive response to the record that had started in Washington was duplicated in New York and quickly spread to other markets. The record sold one million copies in just ten days, and by 16 January 1964, Cashbox magazine had certified the record number one, in the edition datelined 23 January.
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          196466: Beatlemania crosses the Atlantic


          On 7 February 1964, a crowd of four thousand fans at Heathrow Airport waved to The Beatles as they took off for their first trip to the United States as a group. They were accompanied by photographers, journalists (including Maureen Cleave), and Phil Spector, who had booked himself on the same flight. When the group arrived at New York's newly renamed John F. Kennedy Airport, they were greeted by a large crowd. The airport had never experienced such a crowd, estimated at about 3,000 fans. After a press conference, where they first met disc jockey Murray the K, The Beatles were put into limousines and driven to New York City. On the way, McCartney turned on a radio and listened to a running commentary: "They [The Beatles] have just left the airport and are coming to New York City..." After reaching the Plaza Hotel, they were besieged by fans and reporters. Harrison had a fever of 102F (39C) the next day and was ordered to stay in bed, so Neil Aspinall replaced him for the band's first rehearsal for their appearance on The Ed Sullivan Show.


          


          The Beatles made their first live American television appearance on The Ed Sullivan Show on 9 February 1964. Approximately 74 million viewersabout half of the American populationwatched the group perform on the show. The next morning, many newspapers wrote that The Beatles were nothing more than a "fad", and "could not carry a tune across the Atlantic". The band's first American concert appearance was at Washington Coliseum in Washington, D.C. on 11 February 1964.


          After The Beatles' success in 1964, Vee-Jay Records and Swan Records took advantage of their previously secured rights to the group's early recordings and reissued the songs; all the songs reached the top ten this time. (MGM and Atco also secured rights to The Beatles' early Tony Sheridan-era recordings and had minor hits with " My Bonnie" and " Ain't She Sweet", the latter featuring John Lennon on lead vocal.) In addition to Introducing... The Beatles (1964), which was essentially The Beatles' debut British album with some minor alterations, Vee-Jay also issued an unusual LP called The Beatles Vs The Four Seasons. This 2-LP set paired Introducing... The Beatles and The Golden Hits Of The Four Seasons, another successful act that Vee-Jay had under contract, in a 'contest' (the back cover featured a 'score card'). Another unusual release was the Hear The Beatles Tell All album, which consisted of two lengthy interviews with Los Angeles radio disc jockeys (side one was titled "Dave Hull interviews John Lennon", while side two was titled "Jim Steck interviews John, Paul, George, Ringo"). No Beatles music was included on this interview album, which turned out to be the only Vee-Jay Beatles album Capitol Records could not reclaim.


          The Vee-Jay/Swan-issued recordings eventually ended up with Capitol, which issued most of the Vee-Jay material on the American-only Capitol release The Early Beatles, with three songs left off this final US version of the album. ("I Saw Her Standing There" was issued as the American B-side of "I Want to Hold Your Hand", and also appeared on the Capitol Records album Meet The Beatles. "Misery" and "There's a Place" were issued as a Capitol "Starline" reissue single in 1964, and reappeared on Capitol's 1980 US version of the Rarities compilation album.) The early Vee-Jay and Swan Beatles records command a high price on the record collectors' market today, and all have been copiously bootlegged. The Swan tracks "She Loves You" and "I'll Get You" were issued on the Capitol LP The Beatles' Second Album. Swan also issued the German-language version of "She Loves You", called "Sie Liebt Dich". This song later appeared (in stereo) on Capitol's Rarities album.


          In mid-1964 the band undertook their first appearances outside of Europe and North America, touring Australia; Ringo Starr was suffering from tonsillitis and was temporarily replaced by session drummer Jimmy Nicol. In Adelaide, The Beatles were greeted by over 300,000 people at Adelaide Town Hall. Ringo had rejoined by the time they arrived in New Zealand on 21 June 1964.


          On 6 June 1964, A Hard Day's Night, the first movie starring The Beatles, was released in the United Kingdom. Directed by Richard Lester, the film is a mockumentary of the four members as they make their way to a London television programme. The film, released at the height of Beatlemania, was well-received by critics, and remains one of the most influential jukebox musicals. That December the group released their fourth album, Beatles for Sale.


          In June 1965, Her Majesty Queen Elizabeth II appointed the four Beatles Members of the Order of the British Empire, MBE. The band members were nominated by Prime Minister Harold Wilson, who also was the M.P. for Huyton, Liverpool. The appointmentat that time primarily bestowed upon military veterans and civic leaders  sparked some conservative MBE recipients to return their insignia in protest. In July 1965, The Beatles's second feature film, Help!, was released. The film was accompanied by the band fifth British studio album Help!, which also functioned as the soundtrack for the movie. On 15 August 1965, The Beatles performed the first major stadium concert in the history of rock 'n' roll at Shea Stadium in New York to a crowd of 55,600. Their sixth album, Rubber Soul, was released in early December 1965. It was hailed as a major leap forward in the maturity and complexity of the band's music.
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          1966: Backlash and controversy


          In July 1966, when The Beatles toured the Philippines, they unintentionally snubbed the nation's first lady, Imelda Marcos, who had expected the group to attend a breakfast reception at the Presidential Palace. When presented with the invitation, Brian Epstein politely declined on behalf of the group, as it had never been the group's policy to accept such "official" invitations. The group soon found that the Marcos regime was unaccustomed to accepting "no" for an answer. After the snub was broadcast on Philippine television and radio, all of The Beatles' police protection disappeared. The group and their entourage had to make their way to Manila airport on their own. At the airport, road manager Mal Evans was beaten and kicked, and the band members were pushed and jostled about by a hostile crowd. Once the group boarded the plane, Epstein and Evans were ordered off, and Evans said, "Tell my wife that I love her." Epstein was forced to give back all the money that the band had earned while they were there before being allowed back on the plane.


          Almost as soon as they returned from the Philippines, an earlier comment by Lennon made in March that year launched a backlash against The Beatles from religious and social conservatives in the United States. In an interview with British reporter Maureen Cleave, Lennon had offered his opinion that Christianity was dying and that The Beatles were "more popular than Jesus now". Afterwards, a radio station in Birmingham, Alabama, ran a story on burning Beatles records, in what was considered to be a joke. However, many people affiliated with rural churches in the American South started taking the suggestion seriously. Towns across the United States and South Africa started to burn Beatles records in protest. Attempting to make light of the incident, Harrison said, "They've got to buy them before they can burn them." Under tremendous pressure from the American media, Lennon apologised for his remarks at a press conference in Chicago on 11 August 1966, the eve of the first performance of what turned out to be their final tour.


          The group's two-year series of Capitol compilations also took a strange twist in the United States when one of their publicity shots, used for a Yesterday and Today album and a poster promoting the UK release of "Paperback Writer", created an uproar, as it featured the band dressed in butchers' overalls, draped in meat and plastic dolls. A popular, though apocryphal, rumour said that this was meant as a response to the way Capitol had "butchered" their albums. Thousands of copies of the album had a new cover pasted over. Years later, a commentator linked the cover shot with the group's interest in German expressionism. Uncensored copies of Yesterday and Today command a high price today, with one copy selling for $10,500 at a December 2005 auction.


          Elvis Presley disapproved of The Beatles's anti-war activism and open use of drugs, later asking President Richard Nixon to ban all four members of the group from entering the United States. Peter Guralnick writes, "The Beatles, Elvis said, [...] had been a focal point for anti-Americanism. They had come to this country, made their money, then gone back to England where they fomented anti-American feeling." Guralnick adds, "Presley indicated that he is of the opinion that The Beatles laid the groundwork for many of the problems we are having with young people by their filthy unkempt appearances and suggestive music while entertaining in this country during the early and middle 1960s." Despite Presley's remarks, Lennon still had some positive feelings towards him: "Before Elvis, there was nothing." In contrast, Bob Dylan recognised The Beatles' contribution, stating: "America should put up statues to The Beatles. They helped give this country's pride back to it."
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          196669: Studio years


          During the recording sessions for Revolver, tape looping and early sampling were introduced in a complex mix of ballad, R&B, soul, and world music. The Beatles performed their last concert before paying fans at Candlestick Park in San Francisco on 29 August 1966. From then on, The Beatles concentrated on recording. Less than seven months after recording Revolver, The Beatles returned to Abbey Road Studios on 24 November 1966 to begin the 129-day recording sessions for their eighth album, Sgt. Pepper's Lonely Hearts Club Band, released on 1 June 1967.


          The band appeared in a segment within the first-ever worldwide television satellite hook-up, a show titled Our World. The Beatles were transmitted live from Abbey Road Studios, and their new song " All You Need Is Love" was recorded live during the show, albeit to the accompaniment of a backing track they had spent five days recording and mixing in the studio prior to the broadcast.


          On 24 August 1967, The Beatles met the Maharishi Mahesh Yogi at the London Hilton. A few days later they went to Bangor, in North Wales, to attend a weekend 'initiation' conference. There, the Maharishi gave each of them a mantra. While in Bangor, The Beatles learned of the death of Brian Epstein at age 32 from an accidental prescription drug overdose. At the end of 1967, they received their first major negative press in the UK with disparaging reviews of their surrealistic TV film Magical Mystery Tour. Part of the criticism arose because colour was an integral part of the film, yet the film was shown on Boxing Day in black and white. The Magical Mystery Tour film soundtrack, was released in the United Kingdom as a double EP, and in the United States as a full LP (the LP is now the official version).


          The group spent the early part of 1968 in Rishikesh, Uttar Pradesh, India, studying transcendental meditation with the Maharishi Mahesh Yogi. Their time at the Maharishi's ashram was highly productive from a musical standpoint, as many of the songs that would later be recorded for The Beatles (White Album) and Abbey Road were composed there by Lennon, McCartney, and Harrison. Upon their return, Lennon and McCartney went to New York to announce the formation of Apple Corps. The middle of 1968 saw the band busy recording the double album The Beatles, popularly known as The White Album because of its plain white cover. These sessions saw deep divisions opening within the band, with Starr temporarily leaving the band. The band carried on, with McCartney taking over the drums on the tracks " Martha My Dear", " Wild Honey Pie", " Dear Prudence" and " Back in the USSR". Among the other causes of dissension were that Lennon's new girlfriend, Yoko Ono, was at his side through almost all of the sessions, and that the others felt that McCartney was becoming too dominant. Internal divisions had been a small but growing problem in the band; most notably, this was reflected in the difficulty that Harrison experienced in getting his songs onto The Beatles albums.


          On the business side, Lennon, Harrison and Starr wanted New York manager Allen Klein to manage The Beatles; however, McCartney wanted businessman Lee Eastman (the father of McCartney's then-girlfriend Linda). All past Beatles decisions had been unanimous, but this time the four could not agree. The other three members felt Eastman would put McCartney's interests before those of the group (during the Anthology interviews, McCartney said, "Looking back, I can understand why they would feel that (Eastman) was biased for me and against them"). In 1971, it was discovered that Klein, who had been appointed manager, had stolen 5 million from The Beatles' holdings.
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          196970: Let It Be project and breakup


          In January 1969, The Beatles began a film project documenting the making of their next record, originally titled Get Back. During the recording sessions, the band undertook their final live performance on the rooftop of the Apple building at 3 Savile Row, London, on 30 January 1969. Most of the performance was filmed and later included in the film Let It Be. The project was temporarily shelved, and The Beatles recorded their final album, Abbey Road, in the summer of 1969. The completion of the song " I Want You (She's So Heavy)" for the album on 20 August 1969 was the last time all four Beatles were together in the same studio. Lennon announced his departure to the rest of the group on 20 September 1969, but agreed that no announcement was to be publicly made until a number of legal matters were resolved. Their final new song was Harrison's " I Me Mine", recorded 3 January 1970 and released on the Let It Be album. It was recorded without Lennon, who was in Denmark at the time.


          In March 1970, the Get Back session tapes were given to American producer Phil Spector, who had produced Lennon's solo single " Instant Karma!". Spector's Wall of Sound production values went against the original intent of the record, which had been to record a stripped-down live performance. McCartney was deeply dissatisfied with Spector's treatment of " The Long and Winding Road" and unsuccessfully attempted to halt release of Spector's version of the song. McCartney publicly announced the break-up on 10 April 1970, a week before releasing his first solo album, McCartney. Pre-release copies included a press release with a self-written interview explaining the end of The Beatles and his hopes for the future. On 8 May 1970 the Spector-produced version of Get Back was released as Let It Be, followed by the documentary film of the same name. The Beatles' partnership wasn't dissolved until 1975, though McCartney filed a suit for the dissolution on December 31 1970, effectively ending the band's career together.
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          1970present: Post-breakup
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              Apple Building at 3 Savile Row, site of the Let It Be rooftop concert
            

          


          Shortly before and after the official dissolution of the group, all four Beatles released solo albums. Some of their albums featured contributions by other former Beatles; Starr's Ringo (1973) was the only one to include compositions and performances by all four, albeit on separate songs. Harrison showed his socio-political consciousness and earned respect for his contribution for arranging the Concert For Bangladesh in New York City in August 1971 along with sitar maestro Ravi Shankar. Other than an unreleased jam session in 1974 (later bootlegged as A Toot and a Snore in '74), Lennon and McCartney never recorded together again.


          In the wake of the expiration in 1975 of The Beatles' contract with EMI-Capitol, the American Capitol label, rushing to cash in on its vast Beatles holdings and freed from the group's creative control, released five LPs: Rock 'n' Roll Music (a compilation of their more uptempo numbers), The Beatles at the Hollywood Bowl (containing portions of two unreleased shows at the Hollywood Bowl), Love Songs (a compilation of their slower numbers), Rarities (a compilation of tracks that either had never been released in the U.S. or had gone out of print), and Reel Music (a compilation of songs from their films). There was also a non-Capitol-EMI release entitled Live! at the Star-Club in Hamburg, Germany; 1962, which was a recording of a show from the group's early days at the Star Club in Hamburg captured on a poor-quality tape. Of all these post-breakup LPs, only the Hollywood Bowl LP had the approval of the group members. Upon the American release of the original British CDs in 1986, these post-breakup Capitol American compilation LPs were deleted from the Capitol catalogue.


          John Lennon was shot and killed by Mark David Chapman on 8 December 1980 in New York City. In May 1981, George Harrison released " All Those Years Ago"; a single written about his time with The Beatles. It was recorded the month before Lennon's death, with Starr on drums, and was later overdubbed with new lyrics as a tribute to Lennon. Paul and Linda McCartney later contributed backing vocals to the track. In April of 1982, Paul McCartney released his Tug of War album, containing his tribute song to John Lennon, titled "Here Today".


          In 1988, The Beatles were inducted into the Rock and Roll Hall of Fame during their first year of eligibility. On the night of their induction, Harrison and Starr appeared to accept their award along with Lennon's widow Yoko Ono and his two sons. McCartney stayed away, issuing a press release citing "unresolved difficulties" with Harrison, Starr and Lennon's estate.


          In February 1994, the three surviving Beatles reunited to produce and record additional music for a few of Lennon's home recordings. " Free as a Bird" premiered as part of The Beatles Anthology series of television documentaries and was released as a single in December 1995, with " Real Love" following in March 1996. These songs were also included in the three Anthology collections of CDs released in 1995 and 1996, each of which consisted of two CDs of never-before-released Beatles material. Klaus Voormann, who had known The Beatles since their Hamburg days and had previously illustrated the Revolver album cover, directed the Anthology cover concept. 450,000 copies of Anthology 1 were sold on its first day of release. In 2000, the compilation album 1 was released, containing almost every number-one single released by the band from 1962 to 1970. The collection sold 3.6 million copies in its first week (selling 3 copies a second) and more than 12 million in three weeks worldwide. The collection also reached number one in the United States and 33 other countries, and had sold 25 million copies by 2005 (about the ninth best selling album of all time).


          In the late 1990s, George Harrison was diagnosed with lung cancer. He succumbed to the disease on 29 November 2001.


          In 2006, George Martin and his son Giles Martin remixed original Beatles recordings to create a soundtrack to accompany Cirque du Soleil's theatrical production Love. In 2007, McCartney and Starr reunited for an interview on Larry King Live to discuss their thoughts on the show. Beatles widows Yoko Ono and Olivia Harrison also appeared with McCartney and Starr in Las Vegas for the one-year anniversary of Love.


          Also in 2007, reports circulated that McCartney was hoping to complete " Now and Then", the third Lennon track the band worked on during the Anthology sessions, as a "Lennon/McCartney composition" by writing new verses, laying down a new drum track recorded by Starr, and utilizing archival recordings of Harrison's guitar work.


          Lawyers for The Beatles sued on March 21, 2008 to prevent the distribution of unreleased recordings purportedly made during Ringo Starr's first performance with the group in 1962. The dispute between Apple Corps Ltd. and Fuego Entertainment Inc. of Miami Lakes stems from recordings apparently made during a performance at the Star Club in Hamburg, Germany.


          


          Musical evolution


          The Beatles' constant demands to create new sounds on every new recording, combined with George Martin's arranging abilities and the studio expertise of EMI staff engineers such as Norman Smith, Ken Townsend and Geoff Emerick, all played significant parts in the innovative sounds of the albums Rubber Soul (1965), Revolver (1966) and Sgt. Pepper's Lonely Hearts Club Band (1967).


          The Beatles continued to absorb influences long after their initial success, often finding new musical and lyrical avenues by listening to their contemporaries. Other contemporary influences included the Byrds and the Beach Boys, whose album Pet Sounds was a favourite of McCartney's. Beatles producer George Martin stated that "Without Pet Sounds, Sgt. Pepper wouldn't have happened... Pepper was an attempt to equal Pet Sounds." After Sgt. Pepper was released, Beach Boys' leader Brian Wilson was so despondent that he went to bed for months. Lennon also named Elvis Presley as a spark that interested himself in music:


          
            
              It was Elvis who really got me buying records. I thought that early stuff of his was great. The Bill Haley era passed me by, in a way. When his records came on the wireless, my mother used to hear them, but they didnt do anything for me. It was Elvis who got me hooked on beat music. When I heard ' Heartbreak Hotel', I thought this is it and I started to grow sideboards and all that gear...."

            

          


          Along with studio tricks such as sound effects, unconventional microphone placements, tape loops, double tracking and vari-speed recording, The Beatles began to augment their recordings with instruments that were unconventional for rock music at the time. These included string and brass ensembles as well as Indian instruments such as the sitar as in "Norwegian Wood (This Bird Has Flown)" and the swarmandel as in " Strawberry Fields Forever". They also used early electronic instruments such as the Mellotron, with which McCartney supplied the flute voices on the intro to "Strawberry Fields Forever", and the clavioline, an electronic keyboard that created the unusual oboe-like sound on " Baby You're a Rich Man".


          Beginning with the use of a string quartet (arranged by George Martin with input from McCartney) on " Yesterday" in 1965, The Beatles pioneered a modern form of art song, exemplified by the double-quartet string arrangement on " Eleanor Rigby" (1966), " Here, There and Everywhere" (1966) and " She's Leaving Home" (1967). A televised performance of Bach's Brandenburg Concerto No. 2 directly inspired McCartney's use of a piccolo trumpet on the arrangement of " Penny Lane". The Beatles moved towards psychedelia with " Rain" and " Tomorrow Never Knows" from 1966, and " Lucy in the Sky with Diamonds", " Strawberry Fields Forever" and " I Am the Walrus" from 1967.


          


          On film


          The Beatles appeared in several films, all of which featured associated soundtrack albums. The band played themselves in two films directed by Richard Lester, A Hard Day's Night (1964) and Help! (1965). The group produced and starred in the hour-long television movie Magical Mystery Tour (1967), while the documentary Let It Be (released 1970) followed the rehearsals and recording sessions for the early 1969 Get Back project and won the Academy Award in 1971 for Best Original Song Score. In addition, the psychedelic animated film Yellow Submarine (1968) followed the adventures of a cartoon version of the band; the members did not provide their own voices, appearing only in a brief live-action epilogue.


          During 1965-1969, The Beatles were the subject of a Saturday morning cartoon series, The Beatles, which loosely continued the kind of slapstick antics of A Hard Day's Night. Two Beatles songs were played in each half-hour show, with The Beatles' cartoon counterparts "lip-synching" the actual Beatles recordings. Some of the song performances, such as those from A Hard Day's Night, appeared to have been rotoscoped. The regular speaking voices of the characters were not supplied by The Beatles themselves, but rather by voice artists Paul Frees and Lance Percival.


          


          Influence on popular culture


          


          Radio


          The arrival of The Beatles is seen in radio as a touchstone in music signalling an end to the rock-and-roll era of the 1950s. Program Directors like Rick Sklar of WABC in New York went as far as forbidding DJs from playing any "pre-Beatles" music.


          


          Recreational drug use


          In Hamburg, The Beatles used "prellies" ( Preludin) both recreationally and to maintain their energy through all-night performances. McCartney would usually take one, but Lennon would often take four or five. Bob Dylan introduced them to cannabis during a 1964 visit to New York. McCartney remembered them all getting "very high" and giggling. The Beatles occasionally smoked a joint in the car on the way to the studio during the filming of Help!, which often made them forget their lines.


          In April 1965, Lennon and Harrison were introduced to LSD by an acquaintance, dentist John Riley, who slipped some into their coffees. Lennon in particular became an avid "tripper", claiming in a 1970 interview in Rolling Stone to have taken LSD hundreds of times. McCartney was more reluctant to try the drug, but finally did so in 1966 and was the first Beatle to talk about it in the press, saying in June 1967 that he took it four times.


          The Beatles added their names to an advertisement in The Times, on 24 July 1967, which asked for the legalisation of cannabis, the release of all prisoners imprisoned because of possession, and research into marijuana's medical uses. The advertisement was sponsored by a group called Soma, and was signed by 65 people, including Brian Epstein, Graham Greene, R.D. Laing, 15 doctors, and two MPs.


          


          Discography


          


          Song catalogue


          In 1963 Lennon and McCartney agreed to assign their song publishing rights to Northern Songs, a company created by music publisher Dick James. The company was administered by James' own company Dick James Music. Northern Songs went public in 1965, with Lennon and McCartney each holding 15% of the company's shares Dick James and the company's chairman, Charles Silver, held a controlling 37.5%. In 1969, following a failed attempt by Lennon and McCartney to buy the company, James and Silver sold Northern Songs to British TV company Associated TeleVision (ATV), from which Lennon and McCartney received stock.


          In 1985, after a short period in which the parent company was owned by Australian business magnate Robert Holmes  Court, ATV Music was sold to Michael Jackson for a reported $47 million (trumping a joint bid by McCartney and Yoko Ono), including the publishing rights to over 200 songs composed by Lennon and McCartney.


          A decade later Jackson and Sony merged its music publishing businesses. Since 1995, Jackson and Sony/ATV Music Publishing have jointly owned most of the Lennon-McCartney songs recorded by The Beatles. Meanwhile, Lennon's estate and McCartney still receive their respective songwriter shares of the royalties. (Despite his ownership of most of the Lennon-McCartney publishing, Jackson has only recorded one Lennon-McCartney composition himself, " Come Together" which was featured in his film Moonwalker and HIStory album)


          Although the Jackson-Sony catalogue includes most of The Beatles' greatest hits, four of their earliest songs had been published by one of EMI's publishing companies prior to Lennon and McCartney signing with Dick James  and McCartney later succeeded in personally acquiring the publishing rights to " Love Me Do", " Please Please Me", " P.S. I Love You" and " Ask Me Why" from EMI.


          Harrison and Starr did not renew their songwriting contracts with Northern Songs in 1968, signing with Apple Publishing instead. Harrison later created Harrisongs, which still owns the rights to his post-1967 songs such as " While My Guitar Gently Weeps" and " Something". Starr also created his own company, called Startling Music. It holds the rights to his two post-1967 songs recorded by The Beatles, " Don't Pass Me By" and " Octopus's Garden".


          The Beatles are one of the few major artists who have not released their recorded catalogue through online music services (for example, iTunes and Napster). Apple Corp's dispute with Apple, Inc. (the owners of iTunes) over the use of the name "Apple" has played a particular part in this. An uneasy truce between the two companies broke when Apple Computers opened the iTunes Store, after which Apple Corp sued Apple, Inc. This was resolved in February 2007, with Apple Computer owning the Apple name but licensing it back to Apple Records. Following the resolution, several solo albums by Lennon and McCartney were released to the iTunes Music Store. As of November 2007, all of the band members' solo catalogues have been released on iTunes.


          


          Studio albums


          
            	Please Please Me (Parlophone, 1963)


            	With The Beatles (Parlophone, 1963)


            	A Hard Day's Night (Parlophone, 1964)


            	Beatles for Sale (Parlophone, 1964)


            	Help! (Parlophone, 1965)


            	Rubber Soul (Parlophone, 1965)


            	Revolver (Parlophone, 1966)


            	Sgt. Pepper's Lonely Hearts Club Band (Parlophone, 1967)


            	Magical Mystery Tour (U.S. only. Released as a Double EP in the UK) (Capitol, 1967)


            	The Beatles ("The White Album") (Apple, 1968)


            	Yellow Submarine (Apple, 1969)


            	Abbey Road (Apple, 1969)


            	Let It Be (Apple, 1970)

          


          


          CD releases


          In 1987, EMI released all of The Beatles' studio albums on CD worldwide. Apple Corps decided to standardize The Beatles catalogue throughout the world. They chose to release the twelve original studio albums as released in the United Kingdom, as well as the Magical Mystery Tour U.S. album, which had been released as a shorter Double EP in the UK. All of the remaining Beatles material from the singles and EPs from 19621970 which had not been issued on the original British studio albums were gathered on the Past Masters double album compilation:


          
            	Past Masters, Volume One (1988)


            	Past Masters, Volume Two (1988)

          


          The U.S. album configurations from 1964-65 were released as box sets in 2004 and 2006 (The Capitol Albums Volume 1 and Volume 2 respectively); these included both stereo and mono versions based on the mixes that were prepared for vinyl at the time of their original 1960s releases in the United States.
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              	Part of World War II, Home Front
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                    	Date

                    	7 September 1940 - 10 May 1941
                  


                  
                    	Location

                    	United Kingdom [image: Flag of the United Kingdom]
                  


                  
                    	Result

                    	Heavy loss of life and property,

                    Strategic failure. Waste of German airpower with little impact on British war effort.
                  

                

              
            


            
              	Belligerents
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              	Commanders
            


            
              	Sir Frederick Pile

              	Hermann Gring
            


            
              	Strength
            


            
              	

              	up to 500 bombers per night
            


            
              	Casualties and losses
            


            
              	43,000 civilian dead,

              1 million civilian injured

              1023 fighters

              376 bombers

              148 coastal command aircraft

              1,041 aircrew

              	873 fighters

              1,015 bombers

              2,698 aircrew
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          The Blitz was the sustained bombing of Britain by Nazi Germany between 7 September 1940 and 10 May 1941, in World War II. The name is a shortening of the German term, "Blitzkrieg", or "Lightning War". While the "Blitz" hit many towns and cities across the country, it began with the bombing of London for 57 nights in a row. By the end of May 1941, over 43,000 civilians, half of them in London, had been killed by bombing and more than a million houses destroyed or damaged in London alone.


          London was not the only city to suffer bombing during the Blitz. Other important military and industrial centres, such as Belfast, Birmingham, Bristol, Cardiff, Coventry, Glasgow, Sheffield, Swansea, Liverpool, Hull, Manchester, Portsmouth, Plymouth and Southampton, suffered heavy air raids and high numbers of casualties.


          By May 1941, the imminent threat of an invasion of Britain had passed and Hitler's attention was focused on the east. While the Germans never again managed to bomb Britain on such a large scale, they carried out smaller attacks throughout the war, taking the civilian death toll to 51,509 from bombing. In 1944, the development of pilotless V-1 flying bombs and V-2 rockets briefly enabled Germany to again attack London with weapons launched from the European continent. In total, the V weapons killed 8,938 civilians in London and the south east.


          


          Prelude


          After the Battle of France, the Battle of Britain began in July 1940. From July to September, the Luftwaffe frontally attacked Royal Air Force Fighter Command to gain air superiority as a prelude to invasion. This involved the bombing of fighter airfields to destroy Fighter Command's ability to combat an invasion. Simultaneous attacks on the aircraft industry were carried out to prevent the British replacing their losses.


          In late August 1940, before the date normally associated with the start of the Blitz, the Luftwaffe attacked industrial targets in Birmingham and Liverpool. This was part of an increase in night bombing brought about by the high casualty rates inflicted on German bombers in daylight.


          During a raid on Thames Haven, on 24 August, some German aircraft (one commanded by Rudolf Hallensleben who went on to win the Knights Cross for other actions) strayed over London and dropped bombs in the east and northeast parts of the city, Bethnal Green, Hackney, Islington, Tottenham and Finchley. This prompted the British to mount a retaliatory raid on Berlin the next night with bombs falling in Kreuzberg and Wedding, causing 10 deaths. Hitler was said to be furious, and on 5 September, at the urging of the Luftwaffe high command, he issued a directive "for disruptive attacks on the population and air defences of major British cities, including London, by day and night". The Luftwaffe began day and night attacks on British cities, concentrating on London. This relieved the pressure on the RAF's airfields.


          Prior to the beginning of the Blitz, dire predictions were made about the number of people who would be killed by a German bombing campaign. A report by the Ministry of Health commissioned in spring 1939, calculated that during the first six months of aerial bombardment there would be 600,000 people killed and 1,200,000 injured. This proved to be greatly over-estimated because it was based upon faulty assumptions about the number of German bombers available and the average number of casualties caused by each bomb. However, it led to the mass evacuation of around 650,000 children to the countryside.


          


          First phase
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              View of smoke rising from St Katharine Docks after the first raid of the Blitz on 7th September.
            

          


          The first intentional air raids on London were mainly aimed at the Port of London, causing severe damage. Late in the afternoon of 7 September 364 bombers attacked, escorted by 515 fighters. Another 133 bombers attacked that night. Many of the bombs aimed at the docks fell on neighbouring residential areas, killing 436 Londoners and injuring 1,666.
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              Children in the east end of London, made homeless by the random bombs of the Nazi night raiders, waiting outside the wreckage of what was their home. September 1940 (National Archives).
            

          


          Few anti-aircraft guns had fire-control systems, and the underpowered searchlights were usually ineffective at altitudes above 12,000feet (3,600m). Even the fortified Cabinet War Rooms, the secret underground bunker hidden under the Treasury to house the government during the war, were vulnerable to a direct hit. Few fighter aircraft were able to operate at night, and ground-based radar was limited. During the first raid, only 92 guns were available to defend London. The city's defences were rapidly reorganised by General Sir Frederick Pile, the Commander-in-Chief of Anti-Aircraft Command, and by 11 September twice as many guns were available, with orders to fire at will. This produced a much more visually impressive barrage that boosted civilian morale and, though it had little physical effect on the raiders, encouraged bomber crews to drop before they were over their target.


          During this first phase of the Blitz, raids took place day and night. Between 100 and 200 bombers attacked London every night but one between mid-September and mid-November. Most bombers were German, with some Italian aircraft flying from Belgium. Birmingham and Bristol were attacked on 15 October, and the heaviest attack of the war so farby 400 bombers and lasting six hourshit London. The RAF opposed them with 41 fighters but only shot down one Heinkel bomber. By mid-November, the Germans had dropped more than 13,000tons of high explosive and more than 1 million incendiary bombs for a combat loss of less than 1% (although planes were lost in accidents inherent to night flying and night landing).
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              Bombed buildings in London.
            

          


          


          Second phase
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              Coventry city centre following a devastating attack on November 14/15th 1940
            

          


          From November 1940 to February 1941, the Luftwaffe attacked industrial and port cities. Targets included Coventry, Southampton, Birmingham, Liverpool, Clydebank, Bristol, Swindon, Plymouth, Cardiff, Manchester, Sheffield, Swansea, Portsmouth, and Avonmouth. During this period, 14 attacks were mounted on ports excluding London, nine on industrial targets inland, and eight on London.


          Probably the most devastating raid occurred on the evening of 29 December, when the German planes attacked the City of London itself with incendiaries and high-explosive bombs, causing what has been called The Second Great Fire of London. A famous photograph shows St Paul's Cathedral shrouded in smoke.


          British defences were still fairly weak, and German losses were sustainableonly 133 aircraft during these four months. However, the German High Command was becoming unconvinced that the bombing would make possible the invasion of Britain, as the RAF remained effective. Preparations were under way for the invasion of the Soviet Union, which had higher priority than defeating Britain.


          


          Final attacks


          In February 1941, Karl Dnitz persuaded Hitler to attack British seaports in support of the Kriegsmarine's Battle of the Atlantic. Hitler issued a directive on 6 February ordering the Luftwaffe to concentrate its efforts on ports, notably Plymouth, Clydebank, Portsmouth, Bristol, Avonmouth, Swansea, Liverpool, Belfast, Hull, Sunderland, and Newcastle. Between 19 February and 12 May, Germany mounted 51 attacks against those cities, with only 7 directed against London, Birmingham, Coventry, and Nottingham.
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              Firefighters battling against fire amongst ruined buildings
            

          


          By now the imminent threat of invasion had all but passed as Germany had failed to gain the pre-requisite air-superiority. The aerial bombing was now principally aimed at the destruction of industrial targets, but also continued with the objective of breaking the morale of the civilian population and in this respect the raids were widely perceived by the British as an attempt to inflict terror on the population . British defences were much improved by this time with ground-based radar guiding night fighters to their targets and the Bristol Beaufighter, with airborne radar, effective against night bombers. An increasing number of anti-aircraft guns and searchlights were radar-controlled, improving accuracy. From the start of 1941 the Luftwaffe's monthly losses increased (28 in January, 124 in May). The impending invasion of the Soviet Union required the movement of German air power to the East, and the Blitz ended in May 1941.


          The last major attack on London was on 10 May: 515 bombers destroyed or damaged many important buildings, including the British Museum, the Houses of Parliament and St. James's Palace. The raid caused more casualties than any other: 1,364 killed and 1,616 seriously injured. Six days later 111 bombers attacked Birmingham; this was the last major air raid on a British city for about a year and a half.


          


          Civilian and political reactions
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          The civilians of London had an enormous role to play in the protection of their city. One of the three objectives of the bombing was to destroy the morale of the civilian population, but the campaign failed in this as in the other objectives, and indeed the blitz, like the bombing of Germany did not have the effect that most commentators had assumed. Many civilians who were not willing or able to join the military became members of the Home Guard, the Air Raid Precautions Service, The Auxiliary Fire Service, and many other organisations.
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          During the Blitz, far fewer dedicated public bomb shelters than necessary were available. The government feared that a "shelter mentality" would develop if people were provided with central deep shelters. This was one of the reasons behind the preference for getting people to construct Anderson shelters in their back gardens. The authorities in London, after being put under very considerable pressure from public opinion and from organised Left wing movements, did make use of about 80 underground Tube stations to house about 177,000 people. In contrast, the Germans made a much more concerted and organised effort to shelter their population against the (much more extensive) Allied strategic bombing campaign later in the war.


          Another frequent response to bombing was what became known as "trekking". Many thousands of civilians slept far from their homes and travelled several hours into work and several hours out again every day. Official sources often denied this was happening.


          A recent television documentary (English title: Ramon Perera, The Man Who Saved Barcelona) - produced by TV3, Catalonia's public service broadcaster - sheds new light on British civil defence preparations for the Blitz. A Catalan engineer, Ramon Perera, supervised the building of some 1,400 public shelters in Barcelona during the Spanish Civil War. They proved a great success, with no one being killed in the shelters despite frequent heavy air raids on the city. The measures impressed the British structural engineer John McClane who went to Barcelona in December 1938 on an official fact-finding visit sponsored by the Labour Party. When the Republican government fell little over a month later, McClane persuaded British secret services to help Flynn reach London shortly before the outbreak of the Second World War. However, the British authorities refused to act on Perera and Helsby's advice and build simple but effective public shelters, opting instead for makeshift Anderson shelters for family protection. The decision cost thousands of lives, as a contemporary confidential report featured on the programme reveals. The historian Paul Preston appears in the documentary and argues that the British government failed to take its duty to protect civilians seriously enough.
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          During the blitz, Scouts guided Fire Engines to the places they were most needed, and became known as the Blitz Scouts.


          Great improvements were made to air defences during the Blitz. The air defences and the stoicism of the British people were used for propaganda; American radio journalist Edward R Murrow was stationed in London at the time of the Blitz and made live radio broadcasts to the United States during the bombings. Live broadcasts from a theatre of war had not been heard by radio audiences before, and Murrow's London broadcasts made him a celebrity. His broadcasts were enormously important in prompting the sympathy of the American people for Britain's resistance to Nazi aggression.


          


          Other aerial attacks on the United Kingdom during World War Two


          


          Baedeker Blitz


          The Baedeker Blitz was a series of raids conducted in mid-1942 as reprisals for the RAF bombing of the German city of Lbeck. The Baedeker raids targeted historic cities with no military or strategic importance such as Bath, Canterbury, Exeter, Norwich and York between February to May 1942. Churches and other public buildings of interest were often the targets of these raids in an attempt to break civilian morale. Major targets, particularly cathedrals, were avoided.


          


          Baby Blitz


          In November 1943, Reichmarschall Hermann Gering ordered a bomber force to relaunch operations against southern England. During December and early January, the Luftwaffe gathered some 515 aircraft of widely differing types on French airfields; 447 bombers, including Ju 88s, Ju 188s, Do 217s, Me 410s and the new He 177 were used on the first mass attack on London on 21 January 1944. The bomber crews' general lack of night flying experience and the very different performances of the aircraft types required pathfinder aircraft to be used to mark targets within the London area. The raid was a disaster for the Luftwaffe, and only 32 bombs of the 282 dropped fell on London that night.


          For the following four months, further raids were made, resulting in the loss of 329 aircraft, to little effect. And these aircraft were not available to defend against the forthcoming Allied invasion of continental Europe. Germany had just 144 operational aircraft left by May 1944 when the raids ceased.


          


          V-Weapons offensive


          On 12 June 1944, the first V-1 Flying Bomb attack was carried out on London. A total of 9,251 V-1s were fired at Britain, with the vast majority aimed at London; 2,515 reached the city, killing 6,184 civilians and injuring 17,981. Over 4,000 were destroyed by the Royal Air Force, the Armys Anti-Aircraft Command, the Royal Navy and barrage balloons.


          The V-2 Rocket was first used against London on 8 September 1944. 1,115 V-2s were fired at the United Kingdom killing an estimated 2,754 people in London with another 6,523 injured. A further 2,917 service personnel were killed as a result of the V weapon campaign.


          On 17 September 1944, the blackout was replaced by a partial 'dim-out'.


          


          Major sites and structures damaged or destroyed


          
            	All Hallows by-the-Tower


            	All Hallows-on-the-Wall


            	Balham tube station - October 14, 1940


            	Bank tube station - January 11, 1941


            	Bounds Green station - October 13, 1940


            	British Museum - May 10, 1941


            	Buckingham Palace


            	Caf de Paris - March 8, 1941


            	Central Telegraph Office - December 29, 1940


            	Chelsea Old Church


            	Christ Church, Newgate


            	The Temple


            	Coventry Cathedral


            	Saint Mary's Guildhall, Coventry


            	Coventry and Warwickshire Hospital


            	Dutch Church


            	Euston station - November 15, 1940


            	Great Synagogue of London - May 10, 1941


            	Guildhall - December 29, 1940


            	Holland House


            	Houses of Parliament - May 10, 1941


            	Lambeth Palace - May 10, 1941


            	Lambeth Walk - September 18, 1940


            	London Library


            	Marble Arch Underground station - September 17, 1940


            	National Portrait Gallery - November 15, 1940


            	Nottingham Trent University, Nottingham - May, 1941


            	Old Bailey - May 10, 1941


            	Paternoster Row - December 29, 1940


            	Portsmouth Guildhall


            	Portsmouth Harbour railway station


            	Shell Mex House - September 15, 1940


            	St. Joseph's RC Primary school- May 10, 1941


            	St Alban Wood Street


            	St Alfege's Church, Greenwich - March 19, 1941


            	St. Andrew-by-the-Wardrobe


            	St Andrew Holborn


            	St Augustine Watling Street


            	St Bartholomew the Less


            	St Botolph Aldersgate


            	St Clement Danes


            	St Dunstan-in-the-East


            	St George in the East - May 1941


            	St James Garlickhithe


            	St. James's Palace - May 10, 1941


            	St Lawrence Jewry - December 29, 1940


            	St Luke's Church, Liverpool


            	St Mary Abchurch


            	St Mary Aldermanbury


            	St Mary-le-Bow - May 10, 1941


            	St Mary's Church, Swansea Feb 1941


            	St Nicholas Cole Abbey


            	St Olave Hart Street


            	St Paul's Cathedral - December 29, 1940


            	St Peter's Hospital, Bristol


            	St Vedast alias Foster


            	Temple Church


            	Westminster Abbey - November 15, 1940


            	Westminster Hall - May 10, 1941

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/The_Blitz"
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        The Boat Race
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          The Boat Race is a rowing race in England between the Oxford University Boat Club and the Cambridge University Boat Club. It is rowed annually each spring on the Thames in London. The event is a popular one, not only with the alumni of the universities, but also with rowers in general and the public. An estimated quarter of a million people watch the race live from the banks of the river, around seven to nine million people on TV in the UK, and an overseas audience estimated by the Boat Race Company of around 120 million, however, other estimates put the international audience below 20 million. The first race was in 1829 and it has been held annually since 1856, with the exception of the two world wars.


          Members of both teams are traditionally known as blues and each boat as a " Blue Boat", with Cambridge in light blue and Oxford dark blue.


          


          Course


          The course is 4 miles and 374 yards (6,779 m) from Putney to Mortlake, passing Hammersmith and Barnes; it is sometimes referred to as the Championship Course, and follows an S shape, east to west. The start and finish are marked by the University Boat Race Stones on the south bank. The clubs' presidents toss a coin (the 1829 sovereign) before the race for the right to choose which side of the river (station) they will row on: their decision is based on the day's weather conditions and how the various bends in the course might favour their crew's pace. The north station (' Middlesex') has the advantage of the first and last bends, and the south (' Surrey') station the longer middle bend.
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          During the race the coxes compete for the fastest current, which lies at the deepest part of the river, frequently leading to clashes of blades and warnings from the umpire. A crew that gets a lead of more than a boat's length can cut in front of their opponent, making it extremely difficult for the losing crew to overtake back. For this reason the tactics of the race are generally to go fast early on, and few races have a change of the lead after half-way (though this happened in 2003 and again in 2007).


          The race is rowed upstream, but is timed to start on the incoming flood tide so that the crews are rowing with the fastest possible current. If a strong wind is blowing from the west it will be against the tide in places along the course, causing the water to become very rough. The conditions are sometimes such that an international regatta would be cancelled, but the Boat Race has a tradition of proceeding even in potential sinking conditions. Several races have featured one, or both, of the crews sinking. This happened to Cambridge in 1859 and 1978, and to Oxford in 1925 and 1951. Both boats sank in 1912, and the race was re-run, and in 1984 Cambridge sank after crashing into a stationary barge while warming up before the race. Cambridge's sinking in 1978 was named in 79th place on Channel 4's list of the 100 Greatest Sporting Moments.


          The race is for heavyweight eights (i.e., for eight rowers with a cox steering, and no restrictions on weight). Female coxes are permitted, the first to appear in the Boat Race being Sue Brown for Oxford in 1981. In fact female rowers would be permitted in the men's boat race, though the reverse is not true.


          During the race the crews pass various traditional landmarks, visible from the river:


          
            
              	Landmark

              	Coordinates

              	Comments
            


            
              	
                
                  Putney
                

              

              	

              	
                
                  [image: ]
                


                
                  [image: ]
                
Oxford boats from Westminster School Boat Club (left), and Cambridge from King's College School Boat Club (right). Both clubs are near the Start, just downstream of the Black Buoy.
              
            


            
              	
                
                  The Start by Putney Bridge
                

              

              	

              	
                
                  [image: ]
                


                
                  [image: ]
                
The University Stone lies on the south bank. The winner of the toss chooses their station (the Surrey station has won 10 out of the last 15 races). In the straight section after the start the Middlesex crew tries to hold the fastest water on the centre line of the river.
              
            


            
              	
                
                  The Black Buoy
                

              

              	

              	
                
                  [image: ]
                
Roughly marks the end of the Putney Boat Houses. The Black Buoy has now been painted yellow to avoid collisions.
              
            


            
              	
                
                  Fulham Football Club
                

              

              	

              	
                
                  [image: ]
                
'Craven Cottage': crews stay wide (preferring the Surrey bank) round the bend as the area in front of the football ground (known as 'the Fulham flats') is shallow, with slack water..
              
            


            
              	
                
                  The Mile Post
                

              

              	

              	
                
                  [image: ]
                
Marked by a bust of Steve Fairbairn. A traditional timing point in the Boat Race. The Middlesex bank water continues to be shallow and slack all the way to Hammersmith Bridge.
              
            


            
              	
                
                  The Crabtree
                

              

              	

              	
                
                  [image: ]
                
This section is called the "Crabtree Reach" after the Crabtree Tavern pub on the Middlesex bank (just to the right of the camera).
              
            


            
              	
                
                  Harrods Furniture Depository
                

              

              	

              	
                
                  [image: ]
                
Previously the warehouse for the famous shop, now apartments. For the next 8-9 minutes the bend will be in Surrey's favour. The deep water channel now lies close to the Surrey bank.
              
            


            
              	
                
                  Hammersmith Bridge
                

              

              	

              	
                
                  [image: ]
                
Coxes aim for the second lamp-post from the left which marks the deepest part of the river and therefore the fastest line. 80%-85% of boats ahead at Hammersmith Bridge have won, though only 50% in the last 6 years. The turning point comes once the crews are under Hammersmith Bridge.
              
            


            
              	
                
                  St Paul's School
                

              

              	

              	
                
                  [image: ]
                
1.80 miles have been rowed and the direction and perhaps the wind and water conditions are about to change. The next 3-4 minutes are Surrey's last major opportunity to kill the Middlesex crew off.
              
            


            
              	
                
                  Chiswick Eyot ("eight")
                

              

              	

              	
                
                  [image: ]
                
An uninhabited river island. The river is straight again, and the deepest water is half-way between the Eyot and the Surrey bank.
              
            


            
              	
                
                  Fuller's Brewery
                

              

              	

              	
                
                  [image: ]
                
Just visible to crews, behind the eyot. The most exposed section of the course with the risk of wind problems.
              
            


            
              	
                
                  Chiswick Pier
                

              

              	

              	
                
                  [image: ]
                
2.87 miles have been rowed. If there are wind problems the inside of the Middlesex bend may offer calmer water.
              
            


            
              	
                
                  The Crossing
                

              

              	

              	Marks the end of the long Surrey bend. The deep water channel is in the centre of the river.
            


            
              	
                
                  The Bandstand
                

              

              	

              	
                
                  [image: ]
                
The deep water channel lies close to the Middlesex bank at this point, and water near the Surrey bank is shallow.
              
            


            
              	
                
                  Barnes Railway Bridge
                

              

              	

              	
                
                  [image: ]
                
Crews must pass through the centre arch. 95% of boats leading here have won. Only one boat has won since 1945 when trailing at Barnes Bridge: Oxford came from behind this late in 2002. The Barnes Bridge corner is very tight: if both crews are level this is a real test for the coxes.
              
            


            
              	
                
                  Stag Brewery
                

              

              	

              	
                
                  [image: ]
                
3.94 miles have been rowed. Previously a Watneys brewery, now producing Budweiser beer.
              
            


            
              	
                
                  The Finish by Chiswick Bridge
                

              

              	

              	
                
                  [image: ]
                


                
                  [image: ]
                
The finish, just before Chiswick Bridge is marked by a stone on the south bank and a post on the north bank.
              
            

          


          In the arms of the London Borough of Richmond upon Thames, which covers much of the course, two griffin supporters hold oars, one light blue, one dark, in reference to the Boat Race. These colours are highly unusual in English heraldry.


          


          Previous Courses


          The course for the main part of the races' history has been from Putney to Mortlake, but there have three other courses:


          
            	1829  At Henley-on-Thames


            	1839 to 1842  Westminster to Putney


            	1846, 1856, 1862, 1863  Mortlake to Putney

          


          In addition, there were four unofficial boat races held during World War II away from London  1940 (Henley-on-Thames), 1943 ( Sandford-on-Thames), 1944 ( River Great Ouse, Ely), and 1945. As none of those competing were awarded blues, these races are not included in the official list.


          


          History


          The tradition was started in 1829 by Charles Merivale, a student at St John's College, Cambridge, and his schoolfriend Charles Wordsworth who was at Oxford. Cambridge challenged Oxford to a race, and the challenge was repeated the next year. The tradition continues, with the loser challenging the winner to a re-match annually.


          The race in 1877 was declared a dead heat. Legend in Oxford has it that the judge, "Honest John" Phelps, was asleep under a bush as the crews came by leading him to announce the result as a "dead heat to Oxford by four feet", but this is not borne out by contemporary reports. The Times said:


          
            Oxford, partially disabled, were making effort after effort to hold their rapidly waning lead, while Cambridge, who, curiously enough, had settled together again, and were rowing almost as one man, were putting on a magnificent spurt at 40 strokes to the minute, with a view of catching their opponents before reaching the winning-post. Thus struggling over the remaining portion of the course, the two eights raced past the flag alongside one another, and the gun fired amid a scene of excitement rarely equalled and never exceeded. Cheers for one crew were succeeded by counter-cheers for the other, and it was impossible to tell what the result was until the Press boat backed down to the Judge and inquired the issue. John Phelps, the waterman, who officiated, replied that the noses of the boats passed the post strictly level, and that the result was a dead heat.

          


          The Competitors


          Although the contest is strictly between amateurs and the competitors must be students of the university for whom they race, the training schedules each team undertakes are very gruelling. Typically each team trains for six days a week for six months before the event.


          Such is the competitive spirit between the universities it is common for Olympic standard rowers to compete, notably including four times Olympic gold medallist Matthew Pinsent who rowed for Oxford in 1990, 1991, and 1993. Olympic Gold medallists from 2000 - Tim Foster (Oxford 1997), Luka Grubor (Oxford 1997), Andrew Lindsay (Oxford 1997, 1998, 1999) and Kieran West (Cambridge 1999, 2001, 2006, 2007) - and 2004 - Ed Coode (Oxford 1998) have also raced for their university. Other famous participants in the race include Andrew Irvine (Oxford 1923), Lord Snowdon (Cambridge 1950), David Rendel (Oxford 1974), Colin Moynihan (Oxford 1977), and Hugh Laurie (Cambridge 1980).


          


          Academic Status


          There are no sporting scholarships at Oxford or Cambridge, so in theory every student must obtain a place at their university on their academic merits, but there have been unproven accusations that these students are admitted to the universities for their rowing skill without meeting the normal academic standards.


          From 1978 to 1983 the race was won every year by Oxford crews that included Boris Rankov, who was then a graduate student at Oxford and recognised as a powerhouse of the crews. Although Rankov was a bona fide student (and is now a professor at the University of London), this led to the establishment of the informal 'Rankov Rule', to which the teams have adhered ever since, that no rower may compete in the boat race more than four times as an undergraduate, and four times as a graduate.


          In order to protect the status of the race as a competition between genuine students, the Boat Race organising committee in July 2007 refused to award a blue to 2006 and 2007 Cambridge oarsman Thorsten Engelmann, as he did not complete his academic course and instead returned to the German national rowing team to prepare for the Beijing Olympics. This has caused a debate about a change of rules, and one suggestion appears to be that only students that are enrolled in courses lasting at least two years should be eligible to race.


          Evidence suggests that participants in the boat race are indeed academically capable: the 2005 Cambridge crew, for example, contained four Ph.D students, including a fully qualified medical doctor and a veterinarian.


          


          Standard of the Crews


          The question whether the Boat Race crews are up to the standard of international crews is difficult to judge, since the Boat Race crews train for a long-distance race early in the season, so their training schedule is quite different for crews training for international regattas over 2000 metres that take place later in the year.


          The Boat Race crews do race against selected club and international crews in the build-up to the race, and are competitive against them, but again these matches are over various non-standard distances, against crews that might not have been together as long as the Oxbridge crews.


          In 2007 Cambridge were entered in the London Head of the River Race where they should have been measured directly against the best crews in Britain and beyond. However, the event was called off after several crews were sunk or swamped in rough conditions. Cambridge were fastest of the few crews who did manage to complete the course.


          


          Sponsorship


          The Boat Race has been sponsored since 1976, with the money spent mainly on equipment and travel during the training period and some being passed to the womens' and lightweight rowing clubs. The sponsors do not have their logos on the boats or kit during the race, but provide branded training gear and have some naming rights. Boat Race sponsors have included Ladbrokes, Beefeater Gin, Aberdeen Asset Management, and Xchanging, who will sponsor the race until 2012. In a renewal of the deal with Xchanging, the crews have agreed to wear the sponsor's logo on their kit during the race, in exchange for increased funding.


          


          Oxford Mutinies


          There have been two instances where oarsmen have rebelled against the leadership of the Boat Club President and their coach. Both have involved Oxford University Boat Club and in both cases American oarsmen played a pivotal role.


          [bookmark: 1959]


          1959


          Oxford in Autumn 1958 had a large and talented squad. It included eleven returning Blues plus Yale oarsmen Reed Rubin and Charlie Grimes, a gold medallist at the 1956 Olympics. Ronnie Howard was elected OUBC President by the College Captains, beating Rubin. In 1958, Howard had rowed in the Isis crew coached by H.R.A. "Jumbo" Edwards, which had frequently beaten the Blue Boat in training.


          Howard's first act was to appoint Edwards as coach. Edwards was a coach with a strong record, but he also imposed strict standards of obedience, behaviour and dress on the triallists which many of them found childish. As an example, Grimes withdrew from the squad after Edwards insisted he remove his "locomotive driver's hat" in training.


          With selection for the crew highly competitive, the squad split along the lines of the presidential election. A group of dissidents called a press conference, announcing that they wanted to form a separate crew, led by Rubin and with a different coach. They then wished to race off with Howard's crew to decide who would face Cambridge.


          Faced with this challenge, Ronnie Howard returned to the College Captains and asked for a vote of confidence in his selected crew and the decision not to race off with the Rubin crew. He won the vote decisively and the Cambridge president also declared that his crew would only race the Howard eight.


          Three of the dissidents returned and Oxford went on to win by six lengths.


          [bookmark: 1987]


          1987


          In 1987, another disagreement arose amongst the Oxford team. A number of top class American oarsmen refused to row when a fellow American was dropped in preference for the Scottish President, Donald Macdonald. They became embroiled in a conflict with Macdonald and with coach Dan Topolski over his training and selection methods. This eventually led most of the Americans to protest what they perceived to be the president's abuse of power, by withdrawing six weeks before the race was due to start. As Gavin Stewart, the stroke and mainstay of the winning Oxford eight, stated:


          
            As for the Americans starting the 'mutiny', well they didn't. The 'mutiny' happened because the squad had lost respect for Donald Macdonald as president, not least because he made it clear that he had a guaranteed seat... The spark was the decision to set aside the result of a trial between Macdonald and one of the Americans (which Macdonald lost), giving them both seats and dropping another (British) rower. The Americans began by supporting British rowers, not the other way round.

          


          To the surprise of many, Oxford, with a crew partially composed of oarsmen from the reserve team, went on to win the race. One aspect of the race was Topolski's tactic, communicated to the cox while the crews were on the start, for Oxford to take shelter from the rough water in the middle of the river at the start of the race, ignoring conventional wisdom that centre stream is fastest even if rowing conditions are poor.


          A further surprise was that the captains of the Oxford college boat clubs, who had voted in support of Macdonald and Topolski and precipitated the Americans' withdrawal during the mutiny, voted one of those Americans, Chris Penney, as OUBC president for 1988, a break with the tradition that the president is a returning Blue (the other candidate being Tom Cadoux-Hudson, who was a British member of the 1987 winning crew).


          Topolski wrote a book entitled True Blue: The Oxford Boat Race Mutiny on the incident. A movie based on the book, True Blue, was released in 1996. Topolski's account was seen by some as one-sided, and Ali Gill, who had been a member of the university women's Boat Club at the time of the mutiny, wrote a book The Yanks at Oxford to put the other side of the story.


          Reported facts of the "mutiny" still differ greatly depending on the source, and with the historians having been personally involved in the events or the small community in which they occurred, a definitive, unbiased version has never been agreed upon. Macdonald and the Americans have refused to contribute to any debate on the event, including a 2007 BBC radio programme to mark the 20th anniversary.


          


          Recent Years


          
            [image: Approaching Barnes Bridge in the 2003 Boat Race: Oxford ultimately won by only one foot]
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            [image: Cambridge cross the finish line ahead of Oxford in the 2007 Boat Race, viewed from Chiswick Bridge]
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          Recent years have seen especially dramatic races. In 2002, the favoured Cambridge crew led with only a few hundred metres to go, when a Cambridge oarsman ( Sebastian Mayer) collapsed from exhaustion and Oxford rowed through to win by three-quarters of a length. They did so on the outside of the last river bend, a feat last accomplished in 1952. Few observers expected the 2003 race to match the 2002 for excitement. Cambridge were substantially heavier and appeared to be the favourites. Two days prior to the race, however, the Cambridge crew suffered a collision on the river in which oarsman Wayne Pommen was injured. With a replacement in Pommen's seat, Cambridge went on to lose to a determined Oxford crew by a record slim margin of one foot. In that year, there were two sets of brothers rowing: Matt Smith and David Livingston for Oxford, and Ben Smith and James Livingston for Cambridge. All four had been pupils together at Hampton School in south-west London. Cambridge gained revenge in 2004 in a race marred by dramatic clashes of oars in the early stages, and the unseating of Oxford's bowman.


          The 2006 race was won by Oxford, despite Cambridge having started as strong favourites. Despite rough rain, Cambridge had made a tactical decision not to use a pump to remove excess water in the boat. Oxford did use a pump and overtook Cambridge to win. Cambridge had in fact introduced pumps as early as 1987 (the year of the Oxford mutiny, and a day of rough conditions).


          In 2007 Cambridge were strong favourites based on the team members' individual successes, and 9 lb heavier per man on average. The Cambridge crew had five returning blues compared to Oxford's one. Furthermore, the international achievement of Cambridge's rowers far exceeded that of Oxford's: the World Champion stern pair of Germans Thorsten Engelmann (the heaviest ever boat race oarsman at 110.4 kg) and Sebastian Schulte; Olympic Gold medallist Kieran West MBE and GB medal winner Tom James.


          Although Oxford rowed strongly as underdogs at the beginning, the light blues showed their class by holding Oxford while they had the advantage, and pushing on with tidier rowing from Chiswick steps. They rowed on to win by a length and a quarter in a time of 17 minutes and 49 seconds. The heavily-fancied Cambridge crew did not win by the margin expected by many, thanks in part to a strong row from Oxford.


          It was speculated by 2006 Oxford winning president Barney Williams that the race was won by Cambridge while Oxford still had their lead. Around Hammersmith Bridge the Cambridge crew (with their backs to Oxford) had no view of their rivals and the calm orders delivered from Cambridge coxswain Rebecca Dowbiggin "they're throwing the kitchen sink at this boys", and "keep loose, loose, loose..." ensured that they stayed in contention despite a push from Oxford going into Hammersmith. Beyond this point the advantage of the Surrey station to Oxford had been lost and the race was Cambridge's.


          


          Other Oxford/Cambridge Boat Races


          Although the heavyweight men's eights are the main draw, the two universities compete in other rowing boat races. The main boat race is preceded by a race between the two reserve crews (called Isis for Oxford and Goldie for Cambridge), which in 2008 was won by Isis.


          The women's eights, women's reserve eights, men's lightweight eights, men's lightweight reserve eights, and women's lightweight eights race in the Henley Boat Races a week before the men's heavyweight races.


          


          Build-up


          Training for the boat race officially begins in September, before the start of term. The first tests are in November at the British Indoor Rowing Championships where each university sends around 20 rowers to compete. Everyone races 2 km on an indoor rower with the club presidents using adjacent machines. Both universities also send crews to the Head of the River Fours race in London which is raced over the reverse Boat Race course, that is to say the Championship course from Mortlake to Putney.


          In December, the coaches put out Trial Eights where two crews from the same university race each other over the full boat race course. These crews are given names such as Kara and Whakamanawa (Māori words for strength and honour, Cambridge 2004) or Cowboys and Indians (Oxford 2004).


          Over the Christmas period the squads go on training camps abroad, where final places for the blue boats are decided. After the final blue boat crews have been decided they race against the top crews from the UK and abroad (e.g. in recent years they have raced Leander, Molesey, and the German international crew). These races are only over part of the course (from Putney to Chiswick Eyot).


          In case of injury or illness, each university has ten extra rowers, eight in the reserve boats Isis and Goldie, and two as the spare pair. Isis and Goldie race 30 mins before the Blue Boat event over the same course. As for the spare pair, in the week before the main event they race each other from the mile post to university stone (i.e. from a point one mile into the Championship Course back to the Boat Race start). In the final week, there is also an official weigh in and the average crew weights announced. The perceived slight advantage of being the heavier crew leads to the practice of drinking large volumes of water directly before the weigh in order to artificially increase weight for a short period of time.


          


          Popular Culture


          "Boat race" became such a popular phrase that it was incorporated into Cockney rhyming slang, for "face".


          


          Results


          


          Overall Race Wins


          
            	Cambridge: 79 wins


            	Oxford: 74 wins


            	Dead heats: 1

          


          


          Reserve Race


          
            	Cambridge (Goldie): 28 wins


            	Oxford (Isis): 16 wins

          


          


          Unofficial wartime races


          
            
              	Date

              	Location

              	Winner
            


            
              	1940

              	Henley-on-Thames

              	Cambridge
            


            
              	1943

              	Sandford-on-Thames

              	Oxford
            


            
              	1944

              	River Great Ouse, Ely

              	Oxford
            


            
              	1945

              	Unknown

              	Cambridge
            

          


          


          Full Results by Year


          
            
              	
                
                  
                    	Date

                    	Winner

                    	Time

                    	Oxford Wins

                    	Cambridge Wins

                    	Reserve Race
                  


                  
                    	June 10, 1829

                    	Oxford

                    	14:03

                    	1

                    	0

                    	
                  


                  
                    	June 17, 1836

                    	Cambridge

                    	36:00

                    	1

                    	1

                    	
                  


                  
                    	April 3, 1839

                    	Cambridge

                    	31:00

                    	1

                    	2

                    	
                  


                  
                    	April 15, 1840

                    	Cambridge

                    	29:03

                    	1

                    	3

                    	
                  


                  
                    	April 14, 1841

                    	Cambridge

                    	32:03

                    	1

                    	4

                    	
                  


                  
                    	June 11, 1842

                    	Oxford

                    	30:01

                    	2

                    	4

                    	
                  


                  
                    	March 15, 1845

                    	Cambridge

                    	23:03

                    	2

                    	5

                    	
                  


                  
                    	April 3, 1846

                    	Cambridge

                    	21:05

                    	2

                    	6

                    	
                  


                  
                    	April 29, 1849

                    	Cambridge

                    	22:00

                    	2

                    	7

                    	
                  


                  
                    	December 15, 1849

                    	Oxford

                    	foul

                    	3

                    	7

                    	
                  


                  
                    	April 3, 1852

                    	Oxford

                    	21:36

                    	4

                    	7

                    	
                  


                  
                    	April 8, 1854

                    	Oxford

                    	25:29

                    	5

                    	7

                    	
                  


                  
                    	March 15, 1856

                    	Cambridge

                    	25:45

                    	5

                    	8

                    	
                  


                  
                    	April 4, 1857

                    	Oxford

                    	22:05

                    	6

                    	8

                    	
                  


                  
                    	March 27, 1858

                    	Cambridge

                    	21:23

                    	6

                    	9

                    	
                  


                  
                    	April 15, 1859

                    	Oxford

                    	24:04

                    	7

                    	9

                    	
                  


                  
                    	March 31, 1860

                    	Cambridge

                    	26:05

                    	7

                    	10

                    	
                  


                  
                    	March 23, 1861

                    	Oxford

                    	23:03

                    	8

                    	10

                    	
                  


                  
                    	April 12, 1862

                    	Oxford

                    	24:04

                    	9

                    	10

                    	
                  


                  
                    	March 28, 1863

                    	Oxford

                    	23:06

                    	10

                    	10

                    	
                  


                  
                    	March 19, 1864

                    	Oxford

                    	21:04

                    	11

                    	10

                    	
                  


                  
                    	April 8, 1865

                    	Oxford

                    	21:24

                    	12

                    	10

                    	
                  


                  
                    	March 24, 1866

                    	Oxford

                    	25:35

                    	13

                    	10

                    	
                  


                  
                    	April 13, 1867

                    	Oxford

                    	22:39

                    	14

                    	10

                    	
                  


                  
                    	April 4, 1868

                    	Oxford

                    	20:56

                    	15

                    	10

                    	
                  


                  
                    	March 17, 1869

                    	Oxford

                    	20:04

                    	16

                    	10

                    	
                  


                  
                    	April 6, 1870

                    	Cambridge

                    	22:04

                    	16

                    	11

                    	
                  


                  
                    	April 1, 1871

                    	Cambridge

                    	23:01

                    	16

                    	12

                    	
                  


                  
                    	March 23, 1872

                    	Cambridge

                    	21:15

                    	16

                    	13

                    	
                  


                  
                    	March 29, 1873

                    	Cambridge

                    	19:35

                    	16

                    	14

                    	
                  


                  
                    	March 28, 1874

                    	Cambridge

                    	22:35

                    	16

                    	15

                    	
                  


                  
                    	March 20, 1875

                    	Oxford

                    	22:02

                    	17

                    	15

                    	
                  


                  
                    	April 8, 1876

                    	Cambridge

                    	20:02

                    	17

                    	16

                    	
                  


                  
                    	March 24, 1877

                    	Dead Heat

                    	24:08

                    	17

                    	16

                    	
                  


                  
                    	April 13, 1878

                    	Oxford

                    	22:15

                    	18

                    	16

                    	
                  


                  
                    	April 5, 1879

                    	Cambridge

                    	21:18

                    	18

                    	17

                    	
                  


                  
                    	March 22, 1880

                    	Oxford

                    	21:23

                    	19

                    	17

                    	
                  


                  
                    	April 8, 1881

                    	Oxford

                    	21:51

                    	20

                    	17

                    	
                  


                  
                    	April 1, 1882

                    	Oxford

                    	20:12

                    	21

                    	17

                    	
                  


                  
                    	March 15, 1883

                    	Oxford

                    	21:18

                    	22

                    	17

                    	
                  


                  
                    	April 7, 1884

                    	Cambridge

                    	21:39

                    	22

                    	18

                    	
                  


                  
                    	March 28, 1885

                    	Oxford

                    	21:36

                    	23

                    	18

                    	
                  


                  
                    	April 3, 1886

                    	Cambridge

                    	22:03

                    	23

                    	19

                    	
                  


                  
                    	March 26, 1887

                    	Cambridge

                    	20:52

                    	23

                    	20

                    	
                  


                  
                    	March 24, 1888

                    	Cambridge

                    	20:48

                    	23

                    	21

                    	
                  


                  
                    	March 30, 1889

                    	Cambridge

                    	20:14

                    	23

                    	22

                    	
                  


                  
                    	March 26, 1890

                    	Oxford

                    	22:03

                    	24

                    	22

                    	
                  


                  
                    	March 21, 1891

                    	Oxford

                    	21:48

                    	25

                    	22

                    	
                  


                  
                    	April 9, 1892

                    	Oxford

                    	19:01

                    	26

                    	22

                    	
                  


                  
                    	March 22, 1893

                    	Oxford

                    	18:45

                    	27

                    	22

                    	
                  


                  
                    	March 17, 1894

                    	Oxford

                    	21:39

                    	28

                    	22

                    	
                  


                  
                    	March 30, 1895

                    	Oxford

                    	20:05

                    	29

                    	22

                    	
                  


                  
                    	March 28, 1896

                    	Oxford

                    	20:01

                    	30

                    	22

                    	
                  


                  
                    	April 3, 1897

                    	Oxford

                    	19:12

                    	31

                    	22

                    	
                  


                  
                    	March 26, 1898

                    	Oxford

                    	22:15

                    	32

                    	22

                    	
                  


                  
                    	March 25, 1899

                    	Cambridge

                    	21:04

                    	32

                    	23

                    	
                  


                  
                    	March 31, 1900

                    	Cambridge

                    	18:45

                    	32

                    	24

                    	
                  


                  
                    	March 30, 1901

                    	Oxford

                    	22:31

                    	33

                    	24

                    	
                  


                  
                    	March 22, 1902

                    	Cambridge

                    	19:09

                    	33

                    	25

                    	
                  


                  
                    	April 1, 1903

                    	Cambridge

                    	19:33

                    	33

                    	26

                    	
                  


                  
                    	March 26, 1904

                    	Cambridge

                    	21:37

                    	33

                    	27

                    	
                  


                  
                    	April 1, 1905

                    	Oxford

                    	20:35

                    	34

                    	27

                    	
                  


                  
                    	April 7, 1906

                    	Cambridge

                    	19:25

                    	34

                    	28

                    	
                  


                  
                    	March 16, 1907

                    	Cambridge

                    	20:26

                    	34

                    	29

                    	
                  


                  
                    	April 4, 1908

                    	Cambridge

                    	19:02

                    	34

                    	30

                    	
                  


                  
                    	April 3, 1909

                    	Oxford

                    	19:05

                    	35

                    	30

                    	
                  


                  
                    	March 23, 1910

                    	Oxford

                    	20:14

                    	36

                    	30

                    	
                  


                  
                    	April 1, 1911

                    	Oxford

                    	18:29

                    	37

                    	30

                    	
                  


                  
                    	April 1, 1912

                    	Oxford

                    	22:05

                    	38

                    	30

                    	
                  


                  
                    	March 13, 1913

                    	Oxford

                    	20:53

                    	39

                    	30

                    	
                  


                  
                    	March 28, 1914

                    	Cambridge

                    	20:23

                    	39

                    	31

                    	
                  


                  
                    	March 28, 1920

                    	Cambridge

                    	21:11

                    	39

                    	32

                    	
                  


                  
                    	March 30, 1921

                    	Cambridge

                    	19:45

                    	39

                    	33

                    	
                  


                  
                    	April 1, 1922

                    	Cambridge

                    	19:27

                    	39

                    	34

                    	
                  


                  
                    	March 24, 1923

                    	Oxford

                    	20:54

                    	40

                    	34

                    	
                  


                  
                    	April 5, 1924

                    	Cambridge

                    	18:41

                    	40

                    	35

                    	
                  


                  
                    	March 28, 1925

                    	Cambridge

                    	21:05

                    	40

                    	36

                    	
                  


                  
                    	March 27, 1926

                    	Cambridge

                    	19:29

                    	40

                    	37

                    	
                  


                  
                    	April 2, 1927

                    	Cambridge

                    	20:14

                    	40

                    	38

                    	
                  


                  
                    	March 31, 1928

                    	Cambridge

                    	20:25

                    	40

                    	39

                    	
                  


                  
                    	March 23, 1929

                    	Cambridge

                    	19:24

                    	40

                    	40

                    	
                  


                  
                    	April 12, 1930

                    	Cambridge

                    	19:09

                    	40

                    	41

                    	
                  


                  
                    	March 21, 1931

                    	Cambridge

                    	19:26

                    	40

                    	42

                    	
                  


                  
                    	March 19, 1932

                    	Cambridge

                    	19:11

                    	40

                    	43

                    	
                  


                  
                    	April 1, 1933

                    	Cambridge

                    	20:57

                    	40

                    	44

                    	
                  


                  
                    	March 17, 1934

                    	Cambridge

                    	18:03

                    	40

                    	45

                    	
                  


                  
                    	April 6, 1935

                    	Cambridge

                    	19:48

                    	40

                    	46

                    	
                  


                  
                    	April 4, 1936

                    	Cambridge

                    	21:06

                    	40

                    	47

                    	
                  


                  
                    	March 24, 1937

                    	Oxford

                    	22:39

                    	41

                    	47

                    	
                  


                  
                    	April 2, 1938

                    	Oxford

                    	20:03

                    	42

                    	47

                    	
                  


                  
                    	April 1, 1939

                    	Cambridge

                    	19:03

                    	42

                    	48

                    	
                  


                  
                    	March 30, 1946

                    	Oxford

                    	19:54

                    	43

                    	48

                    	
                  


                  
                    	March 29, 1947

                    	Cambridge

                    	23:01

                    	43

                    	49

                    	
                  


                  
                    	March 27, 1948

                    	Cambridge

                    	17:05

                    	43

                    	50

                    	
                  


                  
                    	March 26, 1949

                    	Cambridge

                    	18:57

                    	43

                    	51

                    	
                  


                  
                    	April 1, 1950

                    	Cambridge

                    	20:15

                    	43

                    	52

                    	
                  


                  
                    	March 26, 1951

                    	Cambridge

                    	20:05

                    	43

                    	53

                    	
                  


                  
                    	March 29, 1952

                    	Oxford

                    	20:23

                    	44

                    	53

                    	
                  


                  
                    	March 28, 1953

                    	Cambridge

                    	19:54

                    	44

                    	54

                    	
                  


                  
                    	April 3, 1954

                    	Oxford

                    	20:23

                    	45

                    	54

                    	
                  


                  
                    	March 26, 1955

                    	Cambridge

                    	19:01

                    	45

                    	55

                    	
                  


                  
                    	March 24, 1956

                    	Cambridge

                    	18:36

                    	45

                    	56

                    	
                  


                  
                    	March 30, 1957

                    	Cambridge

                    	19:01

                    	45

                    	57

                    	
                  


                  
                    	April 5, 1958

                    	Cambridge

                    	18:15

                    	45

                    	58

                    	
                  


                  
                    	March 28, 1959

                    	Oxford

                    	18:52

                    	46

                    	58

                    	
                  


                  
                    	April 2, 1960

                    	Oxford

                    	18:59

                    	47

                    	58

                    	
                  


                  
                    	April 1, 1961

                    	Cambridge

                    	19:22

                    	47

                    	59

                    	
                  


                  
                    	April 7, 1962

                    	Cambridge

                    	19:46

                    	47

                    	60

                    	
                  


                  
                    	March 23, 1963

                    	Oxford

                    	20:47

                    	48

                    	60

                    	
                  


                  
                    	March 28, 1964

                    	Cambridge

                    	19:18

                    	48

                    	61

                    	
                  


                  
                    	April 3, 1965

                    	Oxford

                    	18:07

                    	49

                    	61

                    	Isis
                  


                  
                    	March 26, 1966

                    	Oxford

                    	19:12

                    	50

                    	61

                    	Isis
                  


                  
                    	March 25, 1967

                    	Oxford

                    	18:52

                    	51

                    	61

                    	Goldie
                  


                  
                    	March 30, 1968

                    	Cambridge

                    	18:22

                    	51

                    	62

                    	Goldie
                  


                  
                    	April 5, 1969

                    	Cambridge

                    	18:04

                    	51

                    	63

                    	Goldie
                  


                  
                    	March 28, 1970

                    	Cambridge

                    	20:22

                    	51

                    	64

                    	Goldie
                  


                  
                    	March 27, 1971

                    	Cambridge

                    	17:58

                    	51

                    	65

                    	Goldie
                  


                  
                    	April 1, 1972

                    	Cambridge

                    	18:36

                    	51

                    	66

                    	Goldie
                  


                  
                    	March 7, 1973

                    	Cambridge

                    	19:21

                    	51

                    	67

                    	Goldie
                  


                  
                    	April 6, 1974

                    	Oxford

                    	17:35

                    	52

                    	67

                    	Goldie
                  


                  
                    	March 29, 1975

                    	Cambridge

                    	19:27

                    	52

                    	68

                    	Isis
                  


                  
                    	March 20, 1976

                    	Oxford

                    	16:58

                    	53

                    	68

                    	Isis
                  


                  
                    	March 19, 1977

                    	Oxford

                    	19:28

                    	54

                    	68

                    	Goldie
                  


                  
                    	March 25, 1978

                    	Oxford

                    	18:58

                    	55

                    	68

                    	Goldie
                  


                  
                    	March 17, 1979

                    	Oxford

                    	20:33

                    	56

                    	68

                    	Goldie
                  


                  
                    	April 5, 1980

                    	Oxford

                    	19:02

                    	57

                    	68

                    	Isis
                  


                  
                    	April 4, 1981

                    	Oxford

                    	18:11

                    	58

                    	68

                    	Isis
                  


                  
                    	March 27, 1982

                    	Oxford

                    	18:21

                    	59

                    	68

                    	Isis
                  


                  
                    	April 2, 1983

                    	Oxford

                    	19:07

                    	60

                    	68

                    	Isis
                  


                  
                    	March 18, 1984

                    	Oxford

                    	16:45

                    	61

                    	68

                    	Goldie
                  


                  
                    	April 6, 1985

                    	Oxford

                    	17:11

                    	62

                    	68

                    	Isis
                  


                  
                    	March 29, 1986

                    	Cambridge

                    	17:58

                    	62

                    	69

                    	Isis
                  


                  
                    	March 28, 1987

                    	Oxford

                    	19:59

                    	63

                    	69

                    	Goldie
                  


                  
                    	April 2, 1988

                    	Oxford

                    	17:35

                    	64

                    	69

                    	Goldie
                  


                  
                    	March 25, 1989

                    	Oxford

                    	18:27

                    	65

                    	69

                    	Isis
                  


                  
                    	March 31, 1990

                    	Oxford

                    	17:22

                    	66

                    	69

                    	Goldie
                  


                  
                    	March 30, 1991

                    	Oxford

                    	16:59

                    	67

                    	69

                    	Goldie
                  


                  
                    	April 4, 1992

                    	Oxford

                    	17:44

                    	68

                    	69

                    	Goldie
                  


                  
                    	March 27, 1993

                    	Cambridge

                    	17:00

                    	68

                    	70

                    	Goldie
                  


                  
                    	March 26, 1994

                    	Cambridge

                    	18:09

                    	68

                    	71

                    	Goldie
                  


                  
                    	April 1, 1995

                    	Cambridge

                    	18:04

                    	68

                    	72

                    	Goldie
                  


                  
                    	April 6, 1996

                    	Cambridge

                    	16:58

                    	68

                    	73

                    	Goldie
                  


                  
                    	March 29, 1997

                    	Cambridge

                    	17:38

                    	68

                    	74

                    	Goldie
                  


                  
                    	March 28, 1998

                    	Cambridge

                    	16:19

                    	68

                    	75

                    	Isis
                  


                  
                    	April 3, 1999

                    	Cambridge

                    	16:41

                    	68

                    	76

                    	Goldie
                  


                  
                    	March 25, 2000

                    	Oxford

                    	18:04

                    	69

                    	76

                    	Isis
                  


                  
                    	March 24, 2001

                    	Cambridge

                    	17:44

                    	69

                    	77

                    	Goldie
                  


                  
                    	March 30, 2002

                    	Oxford

                    	16:54

                    	70

                    	77

                    	Isis
                  


                  
                    	April 6, 2003

                    	Oxford

                    	18:06

                    	71

                    	77

                    	Goldie
                  


                  
                    	March 28, 2004

                    	Cambridge

                    	18:47

                    	71

                    	78

                    	Isis
                  


                  
                    	March 27, 2005

                    	Oxford

                    	16:42

                    	72

                    	78

                    	Goldie
                  


                  
                    	April 2, 2006

                    	Oxford

                    	18:26

                    	73

                    	78

                    	Goldie
                  


                  
                    	April 7, 2007

                    	Cambridge

                    	17:49

                    	73

                    	79

                    	Goldie
                  


                  
                    	March 29, 2008

                    	Oxford

                    	20:52

                    	74

                    	79

                    	Isis
                  

                


                Statistics


                
                  	Course record: Cambridge 1998 - 16 minutes, 19 seconds (average speed 24.9 km/h, 15.5 mph)(but note that the race is rowed on a tidal course, making direct comparisons in-valid)


                  	Heaviest rower: Thorsten Engelmann, Cambridge 2007, 17 st 6 lb 4oz (110.8 kg; 244.3 lb)


                  	Lightest rower: Alfred Higgins, Oxford 1882, 9 st 6.5 lb (60.1 kg; 132.5 lb)


                  	Heaviest crew: Oxford 2005, 15 st 6 lb (98 kg; 216 lb) average


                  	Tallest rower: Josh West, Cambridge 1999/2000/2001/2002, 6 ft 9.5 in (2.07 m)


                  	Tallest crew: Cambridge 1999, 6 ft 6.3 in (1.98 m) average

                

              
            

          


          
            Retrieved from " http://en.wikipedia.org/wiki/The_Boat_Race"
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              	The Borrowers 
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              	Author

              	Mary Norton
            


            
              	Country

              	UK
            


            
              	Language

              	English
            


            
              	Series

              	The Borrowers
            


            
              	Genre(s)

              	Fantasy
            


            
              	Publication date

              	1952
            


            
              	Followed by

              	The Borrowers Afield
            

          


          The Borrowers is a children's fantasy novel by Mary Norton about tiny people who "borrow" things from normal humans and keep their existence unknown. The central characters are the Clock family: father Pod, mother Homily and their spirited thirteen year-old daughter, Arrietty. Published in 1952, it won the Carnegie Medal for that year, and was selected in 2007 by judges of the CILIP Carnegie Medal for children's literature as one of the ten most important children's novels of the past 70 years.


          It was followed by a series of sequels recounting the further adventures of the Clock family.


          
            	The Borrowers Afield (1955)


            	The Borrowers Afloat (1959)


            	The Borrowers Aloft (1961)


            	"Poor Stainless: A New Story About the Borrowers" (1971)


            	The Borrowers Avenged (1982), which includes "Poor Stainless" (a short story from Homily's childhood).

          


          


          Series introduction


          In all of these, interaction between the minuscule Borrowers, who are themselves supposed to be descendants of the folkloric little people, and the "human beans" (a slang or dialect form of "human beings") is seen as the primary cause of trouble, irrespective of the human's motives. Whether the main character, Arrietty Clock, has been talking with the ward of Firbank, with Tom Goodenough, or with Miss Menzies, her parents react with similar fears and worries.


          As a result of Arrietty's illicit talks, her family is forced several times to move their home from one place to the other, making their lives more adventurous than the average Borrower would like. They finally settle down in the vicinity of a church, in the home of a caretaker surnamed Whitlace (or "Witless" as his undiscovered tenants call him).


          Along the way, they meet a cast of colorful characters, such as a hunter of their own race whose only memory of his family is the adjective "Dreadful Spiller" which he uses as a name; other Borrowers such as their relations the Harpsichords and one Peregrine (Peagreen) Overmantel; also Big People such as Mild Eye the Gypsy, Tom Goodenough the gardener's son and Her.


          


          Plot summary


          Thirteen-year-old Arrietty Clock lives under the floorboards of a house with her parents, Pod and Homily. As Borrowers, they survive through Pod's "borrowing" of items from the big people ("human beans" as Arrietty calls them). One day, Pod comes home shaken after borrowing a toy tea cup. After sending Arrietty to bed, Homily learns that he has been "seen" by one of the big people - a boy who had been sent from India to live with his great-aunt while recovering from rheumatic fever. Remembering the fate of their niece Eggletina, who wandered away and never returned after (beknownst to her) her father had been seen and the big people had brought in a cat, Pod and Homily decide to warn Arrietty. In the course of the ensuing conversation, Homily realizes that Arrietty ought to be allowed to go borrowing with Pod.


          Several days later, Pod and Arrietty go on a borrowing trip to retrieve fibers from a doormat for a scrub brush. Arrietty wanders outside where she meets the Boy. At one point, Arrietty tells the Boy that there cannot be very many of his kind but many of her kind. He disagrees and tells her of times when he had seen hundreds and even thousands of big people all in one place. Arrietty realizes that she can't prove that there are any other Borrowers left in the world besides her and her parents and is upset. The Boy offers to take a letter to a badger set two fields away where her Uncle Hendreary (father of Eggletina), Aunt Lupy, and their children are supposed to have emigrated. On a later borrowing trip, she manages to slip the letter under the doormat where the Boy agreed to look for it.


          Meanwhile, Arrietty has learned from Pod and Homily that when big people approach, they get a "feeling." She's concerned that she didn't have a feeling when the Boy approached, so she practices by going to a certain passage over which the cook, Mrs. Driver, often stands. She overhears Driver and the gardener, Crampfurl, discussing the Boy. Driver is annoyed that the boy continually disturbs the doormat and Crampfurl is concerned about him after seeing the Boy in a field calling for "Uncle something" after the Boy asked him if there were any badger sets in the field. Crampfurl is convinced the Boy is keeping a ferret.


          Arrietty becomes anxious and sets off on her own to find the Boy. As it turns out, he did find her letter, delivered it, and returned with a response - a mysterious note asking her to tell Aunt Lupy to come back. Pod then discovers Arrietty talking to the Boy and takes her home. Pod and Homily are frightened because the Boy will probably figure out where they live. They turn out to be right but the Boy, instead of wanting to harm them, brings them gifts of dollhouse furniture from the nursery. They experience a period of "borrowing beyond all dreams of borrowing" as the Boy offers them gift after gift. In return, Arrietty is allowed to go outside and read aloud to him.


          Driver, in the meantime, notices a few items missing and believes someone is playing a joke on her. She stays up late and almost catches the Boy bringing his nightly gift to his new friends. She does, however, see the Borrowers and find their home. The Boy attempts to rescue the Borrowers but Driver locks him in the nursery. At the end of three days, the Boy is to be sent back to India. Driver cruelly takes him to the kitchen before he goes to see the ratcatcher smoke the Borrowers out of their home. The Boy manages to slip away and break off the grating outside. He never gets to see the Borrowers escape since the cab comes to take him away. However, later, his sister (and the narrator at the beginning and end of the book) is able to go to the badger set and leave gifts there, which are gone the next time she checks. She also finds Arrietty's diary (though the author creates some ambiguity when the sister mentions that Arrietty's letters look like her brother's letters).


          


          Characters


          The Borrowers


          
            	Arrietty Clock - an adventurous thirteen-year-old Borrower girl who is allowed to go borrowing with her father and meets the Boy. She knows how to read, owns a collection of pocket-sized books, and enjoys looking out the grating and writing in her diary.


            	Pod Clock - Arrietty's father and, according to his wife, the most talented Borrower.


            	Homily Clock - Arrietty's mother. She has a bony nose and untidy hair (though she starts curling it later on), is often cross, has a taste for fine things (such as dollhouse furniture), and is terrified of the thought of emigrating and living in a badger set.


            	Hendreary Clock - Arrietty's uncle. He was on the fireplace mantel when the maid came to dust and attempted to pass himself off as a knick-knack but sneezed when he was dusted. He later emigrated to a badger set with his family.


            	Lupy (Rain-Pipe Harpsichord) Clock - Uncle Hendreary's wife. Homily describes her as apt to put on airs because of her association with the Harpsichord family. She has three sons (the youngest of whom is Timmus) and a stepdaughter, Eggletina.


            	Eggletina Clock - Uncle Hendreary's daughter by his first marriage. She wandered away and disappeared after a cat had been brought into the house, leading her family to think the cat ate her. Eggletina is used as a warning to Arrietty about what could happen if she is 'seen'; however, in the second book Eggletina is discovered alive and well.

          


          The Big People


          
            	The Boy - A nine-year-old "human bean" who has left his home in India to recover from his sickness at his great-aunt's home near Leighton Buzzard. He discovers and befriends the Borrowers.


            	Great Aunt Sophy - A bedridden elderly lady. Pod often comes to her room to borrow when she has had too much Fine Old Pale Madeira. She believes that Pod comes from the bottle. Also called Her.


            	Mrs. Driver - The housekeeper-cook. She's described by the Boy as fat with a mustache and constantly threatening to take her slipper to him.


            	Crampfurl - the gardener.


            	Rosa Pickhatchet - a maid who once worked in the house. She quit after she dusted Uncle Hendreary and made him sneeze.


            	Mrs. May - The Boy's sister. As an elderly woman, she tells Kate her brother's story.


            	Kate - a "wild, untidy, self-willed little girl" who likes to crochet with Mrs. May and eagerly listens to the older woman's story about the Borrowers.

          


          


          Film, TV or theatrical adaptations


          There have been three distinct screen adaptations of The Borrowers.


          
            	The Borrowers: a 1973 American made-for-TV movie.


            	The Return of the Borrowers


            	The Borrowers: a 1997 film with a British/American cast including John Goodman, Jim Broadbent, Celia Imrie and Mark Williams.
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          The Broads is a network of mostly navigable rivers and lakes (known locally as broads) in the English counties of Norfolk and Suffolk. The Broads, and some surrounding land was constituted as a special area with a level of protection similar to a UK National Park by The Norfolk and Suffolk Broads Act of 1988. The Broads Authority, a Special Statutory Authority responsible for managing the area, became operational in 1989.
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          The total area is 303 km (188 sq. miles), most of which is in Norfolk, with over 200 km (125 miles) of navigable waterways. There are seven rivers and sixty three broads, mostly less than twelve feet deep. Thirteen broads are generally open to navigation, with a further three having navigable channels. Some broads have navigation restrictions imposed on them in autumn and winter.


          Although the terms Norfolk Broads and Suffolk Broads are used to identify those areas within the two counties respectively, the whole area is sometimes referred to as the "Norfolk Broads". The Broads has the same status as the national parks in England and Wales but as well as the Broads Authority having powers and duties almost identical to the national parks it is also the third largest inland navigation authority. Because of its navigation role the Broads Authority was established under its own legislation on 1 April 1989. More recently the Authority wanted to change the name of the area to The Broads National Park in recognition of the fact that the status of the area is equivalent to the rest of the national park family but was unable to get agreement from all the different parties. The Private Bill the Authority is promoting through Parliament is largely about improving public safety on the water and the Authority did not want to delay or jeopardise these provisions for the name issue, so the provision was dropped before the Bill was deposited in Parliament.


          


          Management


          The Broads are managed by the Broads Authority. Special legislation gives the navigation of the waterways equal status with the conservation and public enjoyment of the area.


          Specific parts of 'the Broads' have been awarded a variety of conservation designations, for instance:


          
            	Special Protection Area (SPA) status for an area named 'Broadland' composed of 28 SSSIs Site of Special Scientific Interest


            	Environmentally Sensitive Area (ESA) status for parts of the Halvergate Marshes


            	National Nature Reserve (NNR) status for:

              
                	Bure Marshes NNR


                	Benacre NNR


                	Ant Broads & Marshes NNR


                	Hickling Broad NNR


                	Ludham - Potter Heigham NNR


                	Redgrave and Lopham Fen NNR


                	Martham Broad NNR


                	Calthorpe Broad NNR


                	Mid-Yare NNR

              

            

          


          A specific project being considered under the UK Biodiversity Action Plan is re-introduction of the Large Copper butterfly, whose habitat has been reduced by reduction of fens.


          The Broads give their name to the Broadland district council area, although some of the geographical areas covered by the Broads are covered by a neighboring district council.


          


          History
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          For many years the broads were regarded as natural features of the landscape. It was only in the 1960s that Dr Joyce Lambert proved that they were artificial features, the effect of flooding on early peat excavations. The Romans first exploited the rich peat beds of the area for fuel, and in the Middle Ages the local monasteries began to excavate the peat lands as a turbary business, selling fuel to Norwich and Great Yarmouth. The Cathedral took 320,000 tonnes of peat a year. Then the sea levels began to rise, and the pits began to flood. Despite the construction of windpumps and dykes, the flooding continued and resulted in the typical Broads landscape of today, with its reed beds, grazing marshes and wet woodland.


          The Broads have been a favourite boating holiday destination since the early 20th century. The waterways are lock-free, although there are three bridges under which only small cruisers can pass. The area attracts all kinds of visitors, including ramblers, artists, anglers, and bird-watchers as well as people "messing about in boats". There are a number of companies hiring boats for leisure use, including both yachts and motor launches. The Norfolk Wherry, the traditional cargo craft of the area, can still be seen on the Broads as some specimens have been preserved and restored.


          Ted Ellis, a local naturalist, referred to the Broads as "the breathing space for the cure of souls"


          A great variety of boats can be found on the Broads, from Edwardian trading wherries to state-of-the-art electric or solar-powered boats.


          


          Geography
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          The Broads largely follows the line of the rivers and natural navigations of the area. There are seven navigable rivers, the River Yare and its (direct and indirect) tributaries the Rivers Bure, Thurne, Ant, Waveney, Chet and Wensum. There are no locks on any of the rivers (except for Mutford lock in Oulton Broad that links to the saltwater Lake Lothing in Lowestoft), all the waterways are subject to tidal influence. The tidal range decreases with distance from the sea, with highly tidal areas such as Breydon Water contrasted with effectively non-tidal reaches such as the River Ant upstream of Barton Broad.


          The broads themselves range in size from small pools to the large expanses of Hickling Broad, Barton Broad and Breydon Water. The broads are unevenly distributed, with far more broads in the northern half of Broadland (the Rivers Bure, Thurne and Ant) than in the central and southern portions (the Rivers Yare, Waveney, Chet and Wensum). Individual broads may lie directly on the river, or are more often situated to one side and connected to the river by an artificial channel or dyke.


          Besides the natural watercourses of the rivers, and the ancient but artificial broads, there is one more recent navigation canal, the lock-less New Cut which connects the Rivers Yare and Waveney whilst permitting boats to by-pass Breydon Water.


          There is also a second navigable link to the sea, via the River Waveney and its link to Oulton Broad. Oulton Broad is part of the Broads tidal system, but is immediately adjacent to Lake Lothing which is itself directly connected to the sea via the harbour at Lowestoft. Oulton Broad and Lake Lothing are connected by Mutford Lock, the only lock on the broads and necessary because of the different tidal ranges and cycles in the two lakes.


          In the lists below, names of broads are emboldened to help distinguish them from towns and villages.


          


          River Bure


          The River Bure is a tributary of the River Yare which rises near Aylsham in Norfolk and joins the Yare just downstream of Breydon Water. On its way it flows through or passes:


          
            	Coltishall


            	Belaugh


            	Belaugh Broad


            	Bridge Broad


            	Wroxham


            	Hoveton


            	Wroxham Broad


            	Hoveton Great Broad


            	Salhouse Broad


            	Bure Marshes NNR ( National Nature Reserve)


            	Salhouse


            	Woodbastwick


            	Decoy Broad


            	Round End


            	Hoveton Little Broad (sometimes called 'Blackhorse Broad')


            	Burnt Fen Broad


            	Horning


            	Cockshoot Broad


            	Ranworth Broad


            	Malthouse Broad


            	Ranworth


            	South Walsham


            	St. Benet's Abbey


            	Upton


            	Upton Broad


            	Upton Broads and Marshes Site of Special Scientific Interest


            	Upton Fen


            	Acle


            	Oby


            	Stokesby


            	Mautby Decoy


            	Great Yarmouth

          


          


          River Thurne
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          The River Thurne is a tributary of the River Bure. It rises near Martham Broad and flows for about six miles to Thurne Mouth where it joins the Bure. It is wide open and wind-swept, and on its way it flows through or passes:


          
            	Upper Thurne Broads and Marshes Site of Special Scientific Interest


            	Hickling Broad


            	Hickling


            	Horsey


            	Horsey Mere


            	Martham Broad (NNR) ( National Nature Reserve)


            	Martham


            	West Somerton


            	Thurne


            	Potter Heigham


            	Ludham


            	Ludham - Potter Heigham NNR ( National Nature Reserve)


            	Womack Water

          


          


          River Ant
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          The River Ant is a tributary of the River Bure. It rises at Dilham and joins the Bure at St. Benet's Abbey. It is winding and narrow, and on its way it flows through or passes:


          
            	Honing


            	North Walsham & Dilham Canal


            	Dilham


            	Dilham Broad


            	Wayford Bridge


            	Barton Broad


            	Stalham


            	Sutton


            	Sutton Broad


            	Ant Broads & Marshes NNR ( National Nature Reserve)


            	Turkey Broad


            	Alderfen Broad


            	Catfield Broad


            	Crome's Broad


            	Neatishead


            	Barton Turf


            	Irstead


            	How Hill


            	Ludham Bridge


            	Broad Fen


            	Calthorpe Broad (NNR) ( National Nature Reserve)


            	Ingham, Norfolk

          


          


          River Yare


          
            [image: Berney Arms Windmill]

            
              Berney Arms Windmill
            

          


          The River Yare rises south of Dereham and flows through the southern fringes of the city of Norwich, passes through Breydon Water and flows into the sea between Great Yarmouth and Gorleston. On its way it passes through:


          
            	RSPB Breydon Water


            	Halvergate Marshes, also RSPB reserve


            	Halvergate


            	Berney Arms


            	RSPB Berney Marshes


            	Reedham


            	Cantley


            	Carleton Broad


            	Rockland Broad


            	Wheatfen Broad


            	Strumpshaw Fen


            	RSPB Strumpshaw Fen ( Royal Society for the Protection of Birds reserve)


            	Mid-Yare NNR ( National Nature Reserve)


            	Surlingham


            	Surlingham Broad


            	Surlingham Church Marsh RSPB reserve.


            	Brundall Broad


            	Haddiscoe


            	Haddiscoe Cut also known as New Cut


            	Brundall


            	Langley


            	Postwick


            	Thorpe St. Andrew


            	Barnby Broad

          


          


          River Chet


          The River Chet is a tributary of the River Yare. It flows through, or passes by:


          
            	Loddon


            	Chedgrave


            	Hardley Flood

          


          


          River Waveney
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          The River Waveney is a tributary of the River Yare, joining that river just upstream of Breydon Water. It flows through, or passes by:


          
            	Burgh Castle


            	Beccles


            	Diss, Norfolk


            	St. Olaves


            	Herringfleet


            	Somerleyton


            	Fritton


            	Fritton Decoy


            	Gillingham


            	Geldeston


            	Burgh St. Peter


            	Bungay


            	Ditchingham


            	Lowestoft


            	Oulton Broad


            	Kessingland


            	Benacre Broad NNR ( National Nature Reserve)


            	Covehithe Broad NNR


            	Easton Broad NNR

          


          


          River Wensum


          The River Wensum is a tributary of the River Yare. It rises in the Breckland area of south-west Norfolk and flows through the centre of the city of Norwich before joining the Yare just to the east of that city. The navigable section of the river is entirely urban and runs from the centre of Norwich, past Norwich Cathedral to the confluence with the River Yare.


          


          Trinity Broads


          The Trinity Broads are an exception to the general rule, in that whilst they are connected to each other they have no navigable connection to the rest of the broads. The broads are:


          
            	Rollesby Broad


            	Ormesby Broad


            	Filby Broad


            	Lily Broad


            	Ormesby Little Broad

          


          


          Ecology


          The Broads are Britain's largest protected wetland and are home to a wealth of wildlife, especially birdlife. Amongst the waterfowl: Mallard, Coot, Moorhen, Great Crested Grebe, Greylag Goose, Canada Goose, Egyptian Goose. Larger birds include Grey Heron, Cormorant, Kestrel, Sparrowhawk and Bittern.


          The scarce Cetti's Warbler breeds in the Broads, and Britain's only breeding Common Cranes are found in the area.


          Among the rare insects are the Norfolk hawker, a dragonfly and the Swallowtail butterfly. Some of the broads are surrounded by fens, i.e. reed and sedge beds. Norfolk reed from the broads has been a traditional material for thatching houses.
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          The Brothers Karamazov (Братья Карамазовы in Russian, /'bratʲjə karə'mazəvɨ/) is the final novel by the Russian author Fyodor Dostoevsky, and is generally considered the culmination of his life's work. Dostoevsky spent nearly two years writing The Brothers Karamazov, which was published as a serial in The Russian Messenger and completed in November of 1880. Dostoevsky intended it to be the first part in an epic story titled The Life of a Great Sinner, but he died less than four months after its publication.


          The book portrays a parricide in which all of a murdered man's sons share varying degrees of complicity and, on a deeper level, it is a spiritual drama of the moral struggles between faith, doubt, reason, and free will. The novel was composed mostly in Staraya Russa, which is also the main setting of the novel.


          Since its publication, it has been acclaimed all over the world by thinkers as diverse as Sigmund Freud and Albert Einstein as one of the supreme achievements in world literature.


          


          Context and background
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          Dostoevsky began his first notes for The Brothers Karamazov in April of 1878. Several influences can be gleaned from the very early stages of the novel's genesis. The first involved the profound effect the Russian philosopher and thinker Nikolai Fyodorovich Fyodorov had on Dostoevsky at this time of his life. Fyodorov advocated a Christianity in which human redemption and resurrection could occur on earth through sons redeeming the sins of their fathers to create human unity through a universal family. The tragedy of patricide in this novel becomes much more poignant as a result because it is a complete inversion of this ideology. The brothers in the story do not resurrect their father but instead are complicit in his murder, which in itself represents complete human disunity for Dostoevsky.


          Though religion and philosophy profoundly influenced Dostoevsky in his life and in The Brothers Karamazov, a much more personal tragedy altered the course of this work. In May of 1878 Dostoevsky's novel was interrupted by the death of his three-year-old son Alyosha. As tragic as this would be under any circumstances, Alyosha's death was especially devastating for Dostoevsky because the child died of epilepsy, a condition he inherited from his father. The novelist's grief for his young son is readily apparent throughout the book; Dostoevsky made Alyosha the name of the stated hero of the novel, as well as imbuing him with all of the qualities he himself most admired and sought after. This heartbreak also appears in the novel as the story of Captain Snegiryov and his young son Ilyusha.


          A very personal experience also influenced Dostoevsky's choice for a patricide to dominate the external action of the novel. In the 1850s, while serving his katorga (forced labor) sentence in Siberia for circulating politically subversive texts, Dostoevsky encountered the young man Ilyinsky who had been convicted of killing his father to acquire an inheritance. Nearly ten years after this encounter Dostoevsky learned that Ilyinsky had been falsely convicted and later exonerated when the actual murderer confessed to the crime. The impact of this encounter on the author is readily apparent in the novel, as it serves as much of the driving force for the plot. Many of the physical and emotional characteristics of the character Dmitri Karamazov are closely paralleled to those of Ilyinsky.


          


          Structure


          Although it was written in the 19th century, The Brothers Karamazov displays a number of modern elements. Dostoevsky composed the book with a variety of literary techniques that led many of his critics to characterize his work as " slipshod". The most pertinent example that comes across to the reader is the omniscient narrator. Though he is privy to many of the thoughts and feelings of the protagonists, he is a self-proclaimed writer, and characterizes his own mannerisms so often throughout the novel that he becomes a character himself. Through his descriptions the narrator's voice merges imperceptibly into the tone of the people he is describing. Thus, there is no voice of authority in the story (see Mikhail Bakhtin "Problems of Dostoyevskys Art: Polyphony and Unfinalizability" for more on the relationship between Dostoevsky and his characters). This technique enhances the theme of truth, making the tale itself completely subjective.


          Speech is another technique that Dostoevsky employs uniquely in this work. Every character has a unique manner of speaking which expresses much of the inner personality of each person. For example, The attorney Fetyukovich is characterized by malapropisms (e.g. 'robbed' for 'stolen', and at one point declares five possible suspects in the murder 'irresponsible' rather than innocent). Several plot digressions provide insight into other, apparently minor characters. For example, the narrative in Book Six is almost entirely devoted to the story of Zosima's biography, which in itself contains a confession from a man Zosima met many years before who seems to have nothing at all to do with the events chronicled in the main plot.


          


          Translation


          


          The diverse array of literary techniques and distinct voices in the novel makes the translation of special importance. The Brothers Karamazov has been translated from the original Russian into a number of languages. In English, the translation by Constance Garnett probably continues to be the most widely read. However, some have criticized Garnett for taking too much liberty with Dostoevsky's text while translating the novel in a Victorian manner. A case in point is that in Garnett's translation the lower class characters speak in Cockney English. Therefore, it would serve the reader well to sample many translations before deciding on a particular text.


          In 1976, Ralph Matlaw made a thorough revision of Garnett's work the basis of his Norton Critical Edition volume, which became the basis for Victor Terras' influential A Karamazov Companion.


          In 1990 Richard Pevear and Larissa Volokhonsky released a new translation. The translation by Andrew R. MacAndrew is also highly regarded.


          


          List of major characters


          


          Fyodor Pavlovich Karamazov


          The father, Fyodor Pavlovich, is a 55-year-old sponger and buffoon who had sired 3 sons during the course of his two marriages. He is also rumored to have fathered a fourth, illegitimate son, Pavel Smerdyakov whom he employed as his servant. Fyodor took no interest in any of his sons. As a result, they were all raised apart from each other and their father. The murder of Fyodor and the ensuing implication of his oldest son provides much of the plot in the novel.


          


          Dmitri Fyodorovich Karamazov


          Dmitri (Mitya, Mitka, Mitenka, Mitri) is 28 years old, Fyodor's eldest son and the only offspring of his first marriage. Dmitri is a sensualist much like his father, and the two men's personalities often clash. Dmitri loves to spend large amounts of money on debauchery-filled nights with plenty of champagne, women, and whatever entertainment and stimulation money can buy, soon exhausting any source of cash he comes across. This leads to further conflict with his father, and his lack of money will cast suspicion upon him in the murder investigation. He finally comes to the brink of murdering his father when they begin fighting over the same woman, Grushenka. He is close to Alyosha, referring to him as his "cherub".


          


          Ivan Fyodorovich Karamazov


          Variously called Vanya, Vanka, and Vanechka, Ivan is the middle son and first by Fyodor's second marriage. He is a 24-year-old fervent rationalist, disturbed especially by the apparently senseless suffering in the world. As he says to Alyosha in the chapter "Rebellion" (Bk. 5, Ch. 4), "It's not God that I don't accept, Alyosha, only I most respectfully return him the ticket."


          From an early age, Ivan was sullen and isolated from everyone around him. He carries a hatred for his father that is not openly expressed but which leads to his own moral guilt over Fyodor's murder and contributes to his later insanity. His father told Alyosha that he feared Ivan more than Dmitri. Some of the most memorable and acclaimed passages of the novel involve Ivan, including the chapter "Rebellion," his "poem" " The Grand Inquisitor" immediately following, and his nightmare of the devil (Bk. 11, Ch. 9).


          


          Alexei Fyodorovich Karamazov


          Variously referred to as Alyosha, Alyoshka, Alyoshenka, Alyoshechka, Alexeichik, Lyosha, and Lyoshenka, Alexei is the youngest of the Karamazov brothers at 20 years of age. He is proclaimed as the hero of the novel by the narrator in the opening chapter (as well as the author in his preface). At the outset of the events chronicled in the story Alyosha is a novice in the local monastery. In this way Alyosha's beliefs act as a counterbalance to his brother Ivan's atheism. He is sent out into the world by his Elder and subsequently becomes embroiled in the sordid details of his family's dysfunction. Alyosha is also involved in a secondary plotline in which he befriends a group of school boys whose fate adds a hopeful message to the conclusion of an otherwise tragic novel. Alyosha's place in the novel is usually that of a messenger or witness to the actions of his brothers and others. He is very close to Dmitri.


          


          Pavel Smerdyakov


          Smerdyakov was born from "Stinking Lizaveta", a mute woman of the street, from which his name came"Son of the 'reeking one'". He is widely rumoured to be the illegitimate son of Fyodor Karamazov. When the novel begins, Smerdyakov is Fyodor's lackey and cook. He is morose and sullen, and, like Dostoevsky himself, epileptic. As a child he would collect stray cats so he could hang and later bury them. Smerdyakov is aloof with most people but holds a special admiration for Ivan and shares his atheistic ideology. He later confesses to Ivan that he, and not Dmitri, was the murderer of Fyodor and claims to have acted with Ivan's blessing. However, Dmitri's defense attorney pointed out that in speaking with Smerdyakov, he found him to be "falsely naive" and able to tell people what they want to hear in order to subtly foist ideas on them. Smerdyakov could have been using this technique on Ivan as well.


          


          Agrafena Alexandrovna Svetlova


          Variously called Grushenka, Grusha, and Grushka, Agrafena Alexandrovna, a 22-year-old, is the local Jezebel and has an uncanny charm among men. She was jilted by a Polish officer in her youth and came under the protection of a tyrannical miser. Grushenka inspires complete admiration and lust in both Fyodor and Dmitri Karamazov. Their rivalry for her affection is one of the most damaging circumstances that leads to Dmitri's conviction for his father's murder. She seeks to torment and then deride both Dmitri and Fyodor as a wicked amusement, a way to inflict upon others the pain she has felt at the hands of her former and indisputable one. As the book progresses, she becomes almost magnanimous.


          


          Katerina Ivanovna Verkhovtseva


          Called Katya, Katka, and Katenka, Katerina Ivanovna is Dmitri's fiance, despite his very open forays with Grushenka. She became engaged to Dmitri after he bailed her father out of a debt. Katerina produces a further love triangle among the Karamazov brothers as Ivan falls in love with her, although she is characterized as exceedingly proud. Katya is arguably presented as a beacon of nobility, generosity, and magnanimity early in the book, and as a stark reminder of everyones guilt before all and for all as her downfall progresses. By the end of the trial, it is evident that she is as base as any of the characters. Even in the epilogue, after she has confessed to Mitya and agreed to direct his escape, she cannot subdue her pride after Grushenka enters the hospital room.


          


          Zosima, the elder


          Father Zosma is an Elder and more importantly Starets in the town monastery and Alyosha's teacher. He is something of a celebrity among the townspeople as he displays certain prophetic and healing abilities. This fact inspires both admiration and jealousy amidst his fellow monks. Zosima provides a refutation to Ivan's atheistic arguments and helps to explain Alyoshas character. Zosimas teachings shape the way Alyosha deals with the young boys he meets in the Ilyusha storyline.


          


          Ilyusha


          Ilyusha, Ilyushechka, or simply Ilusha in some translations, is one of the local schoolboys, and the central figure of a crucial subplot in the novel. His father, Captain Snegiryov, is an impoverished officer who is insulted by Dmitri after Fyodor hires him to threaten the latter over his debts, and the Snegiryov family is brought to shame as a result. The reader is led to believe that it is partly because of this that Ilyusha falls ill, and eventually dies (his funeral is the concluding chapter of the novel), undoubtedly to illustrate the theme that even minor actions can touch heavily on the lives of others, and that we are "all responsible for one another".


          


          Synopsis


          


          Book One: A Nice Little Family


          The opening of the novel introduces the Karamazov family and relates the story of their distant and recent past. The details of Fyodor's two marriages as well as his indifference to the upbringing of his three children is chronicled. The narrator also establishes the widely varying personalities of the three brothers and the circumstances that have led to their return to Fyodor's town. The first book concludes by describing the mysterious religious order of Elders to which Alyosha has become devoted.


          


          Book Two: An Inappropriate Gathering


          Book Two begins as the Karamazov family arrives at the local monastery so that the Elder Zosima can act as a mediator between Dmitri and his father Fyodor in their dispute over Dmitri's inheritance. Ironically, it was the atheist Ivan's idea to have the meeting take place in such a holy place in the presence of the famous Elder. Dmitri, in appropriate fashion for him, arrives late and the gathering soon degenerates and only exacerbates the feud between Dmitri and Fyodor. This book also contains a scene in which the Elder Zosima consoles a woman mourning the death of her three-year-old son. The poor woman's grief parallels Dostoevsky's own tragedy at the loss of his young son Alyosha.
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          Book Three: Sensualists


          The third book provides more details of the love triangle that has erupted between Fyodor, his son Dmitri, and Grushenka. Dmitri's personality is explored in the conversation between him and Alyosha as Dmitri hides near his father's home to see if Grushenka will arrive. Later that evening, Dmitri bursts into his father's house and assaults him while threatening to come back and kill him in the future. This book also introduces Smerdyakov and his origins, as well as the story of his mother, Stinking Lizaveta. At the conclusion of this book, Alyosha is witness to Grushenka's bitter humiliation of Dmitri's betrothed Katerina, resulting in terrible embarrassment and scandal for this proud woman.


          


          Book Four: Lacerations


          This section introduces a side story which resurfaces in more detail later in the novel. It begins with Alyosha observing a group of schoolboys throwing rocks at one of their sickly peers named Ilyusha. When Alyosha admonishes the boys and tries to help, Ilyusha bites Alyosha's finger. It is later learned that Ilyusha's father, a former staff-captain named Snegiryov, was assaulted by Dmitri, who dragged him by the beard out of a bar. Alyosha soon learns of the further hardships present in the Snegiryov household and offers the former staff captain money as an apology for his brother and to help Snegiryov's ailing wife and children. After initially accepting the money with joy, Snegiryov throws the money back at Alyosha out of pride and runs back into his home.


          


          


          Book Five: Pro and Contra


          Here, the rationalist and nihilistic ideology that permeated Russia at this time is defended and espoused passionately by Ivan Karamazov while meeting his brother Alyosha at a caf. In the chapter titled "Rebellion", Ivan proclaims that he rejects the world that God has created because it is built on a foundation of suffering. In perhaps the most famous chapter in the novel, " The Grand Inquisitor", Ivan narrates to Alyosha his imagined poem that describes a leader from the Spanish Inquisition and his encounter with Jesus, who has made his return to earth. Here, Jesus is rejected by a world leader who says, "Why hast thou come now to hinder us?... We are working not with Thee but with him... We took from him what thou didst reject with scorn, that last gift he offered Thee, showing Thee all the kingdoms of the earth. We took from him Rome and the sword of Caesar, and proclaimed ourselves sole rulers of the earth... We shall triumph and shall be Caesars, and then we shall plan the universal happiness of man".


          


          Book Six: The Russian Monk


          The sixth book relates the life and history of the Elder Zosima as he lies near death in his cell. Zosima describes his rebellious youth and how he found his faith while in the middle of a duel, consequently deciding to become a monk. Some of Zosima's homilies and teachings are then described which preach that people must forgive others by acknowledging their own sins and guilt before others. He explains that no sin is isolated, making everyone responsible for their neighbour's sins. Zosima represents a philosophy that responds to Ivan's, which had challenged God's creation in the previous book.


          


          Book Seven: Alyosha


          The book begins immediately following the death of Zosima. It is a commonly held perception in the town, and the monastery as well, that true holy men's bodies do not succumb to putrefaction. Thus, the expectation concerning the Elder Zosima is that his deceased body will not decompose. It comes as a great shock to the entire town that Zosima's body not only decays, but begins the process almost immediately following his death. Within the first day, the smell of Zosima's body is already unbearable. For many this calls into question their previous respect and admiration for Zosima. Alyosha is particularly devastated by the sullying of Zosima's name due to nothing more than the corruption of his dead body. One of Alyosha's companions in the monastery named Rakitin uses Alyosha's vulnerability to set up a meeting between him and Grushenka. The book ends with the spiritual regeneration of Alyosha as he embraces the earth outside the monastery and cries convulsively until finally going back out into the world, as Zosima instructed, renewed.


          


          Book Eight: Mitya


          This section deals primarily with Dmitri's wild and distraught pursuit of money so he can run away with Grushenka. Dmitri owes money to his fiance Katerina and will believe himself to be a thief if he does not find the money to pay her back before embarking on his quest for Grushenka. This mad dash for money takes Dmitri from Grushenka's benefactor to a neighboring town on a fabricated promise of a business deal. All the while Dmitri is petrified that Grushenka may go to his father Fyodor and marry him because he already has the monetary means to satisfy her. When Dmitri returns from his failed dealing in the neighboring town, he escorts Grushenka to her benefactor's home, but quickly discovers she deceived him and left early. Furious, he runs to his father's home with a brass pestle in his hand, and spies on him from the window. He takes the pestle from his pocket. Then, there is a discontinuity in the action, and Dmitri is suddenly running away off his father's property, knocking the servant Gregory in the head with the pestle. Dmitri is next seen in a daze on the street, covered in blood, with thousands of rubles in his hand. He soon learns that Grushenka's former betrothed has returned and taken her to a lodge near where Dmitri just was. Upon learning this, Dmitri loads a cart full of food and wine and pays for a huge orgy to finally confront Grushenka in the presence of her old flame, intending all the while to kill himself at dawn. The "first and rightful lover", however, is a boorish Pole who cheats the party at a game of cards. When his deception is revealed, he flees, and Grushenka soon reveals to Dmitri that she really is in love with him. The party rages on, and just as Dmitri and Grushenka are about to consummate their love, the police enter the lodge and inform Dmitri that he is under arrest for the murder of his father.


          


          Book Nine: The Preliminary Investigation


          Book Nine introduces the details of Fyodor's murder and describes the interrogation of Dmitri as he is questioned for the crime he maintains he did not commit. The alleged motive for the crime is robbery. Dmitri was known to have been completely destitute earlier that evening, but is suddenly seen on the street with thousands of rubles shortly after his father's murder. Meanwhile, the three thousand roubles that Fyodor Karamazov had set aside for Grushenka has disappeared. Dmitri explains that the money he spent that evening came from three thousand roubles Katerina gave him to send to her sister. He spent half that at his first meeting with Grushenka--another drunken orgy--and sewed up the rest in a cloth, intending to give it back to Katerina in the name of honour, he says. The lawyers are not convinced by this. All of the evidence points against Dmitri; the only other person in the house at the time of the murder was Smerdyakov, who was incapacitated due to an epileptic seizure he apparently suffered the day before. As a result of the overwhelming evidence against him, Dmitri is formally charged with the patricide and taken away to prison to await trial.


          


          Book Ten: Boys


          Boys continues the story of the schoolboys and Ilyusha last referred to in Book Four. The book begins with the introduction of the young boy Kolya Krasotkin. Kolya is a brilliant boy who proclaims his atheism, socialism, and beliefs in the ideas of Europe. He seems destined to follow in the spiritual footsteps of Ivan Karamazov; Dostoevsky uses Kolya's beliefs especially in a conversation with Alyosha to pick fun at his Westernizer critics by putting their beliefs in what appears to be a young boy who doesn't exactly know what he is talking about. Kolya is bored with life and constantly torments his mother by putting himself in danger. As part of a prank Kolya lies underneath railroad tracks as a train passes over and becomes something of a legend for the feat. All the other boys look up to Kolya, especially Ilyusha. Since the narrative left Ilyusha in Book Four, his illness has progressively worsened and the doctor states that he will not recover. Kolya and Ilyusha had a falling out over Ilyusha's maltreatment of a dog: Ilyusha had fed it bread in which there was a pin on Smerdyakov's suggestion. But thanks to Alyosha's intervention the other schoolboys have gradually reconciled with Ilyusha, and Kolya soon joins them at his bedside. It is here that Kolya first meets Alyosha and begins to reassess his nihilist beliefs.


          


          Book Eleven: Brother Ivan Fyodorovich


          Book Eleven chronicles Ivan Karamazov's destructive influence on those around him and his descent into madness. It is in this book that Ivan meets three times with Smerdyakov, the final meeting culminating in Smerdyakov's dramatic confession that he had faked the fit, murdered Fyodor Karamazov, and stolen the money, which he presents to Ivan. Smerdyakov expresses disbelief at Ivan's professed ignorance and surprise. Smerdyakov claims that Ivan was complicit in the murder by telling Smerdyakov when he would be leaving Fyodor's house, and more importantly by instilling in Smerdyakov the belief that in a world without God "everything is permitted." The book ends with Ivan having a hallucination in which he is visited by the devil, who torments Ivan by mocking his beliefs. Alyosha finds Ivan raving and informs him that Smerdyakov killed himself shortly after their final meeting.


          


          Book Twelve: A Judicial Error


          This book details the trial of Dmitri Karamazov for the murder of his father Fyodor. The courtroom drama is sharply satirized by Dostoevsky. The men in the crowd are presented as resentful and spiteful, and the women are irrationally drawn to the romanticism of Dmitri's love triangle between himself, Katerina, and Grushenka. Ivan's madness takes its final hold over him and he is carried away from the courtroom after recounting his final meeting with Smerdyakov and the aforementioned confession. The turning point in the trial is Katerina's damning testimony against Dmitri. Impassioned by Ivan's illness which she believes is a result of her assumed love for Dmitri, she reproduces a drunken letter Dmitri wrote to her saying that he would kill Fyodor. The section concludes with the impassioned closing remarks of the prosecutor and the defense, and the verdict that Dmitri is guilty.


          


          Epilogue


          The final section opens with an ambiguous plan developed for Dmitri's escape from his sentence of twenty years of hard labor in Siberia. Dmitri and Katerina meet while Dmitri is in the hospital, recovering from an illness before he is due to be taken away. They agree to love each other for that one moment, and say they will love each other forever, even though both now love other people. The novel concludes at Ilyusha's funeral, where Ilyusha's schoolboy friends listen to Alyosha's "Speech by the Stone." Alyosha promises to remember Kolya, Ilyusha, and all the boys and keep them close in his heart, even though he will have to leave them and may not see them again until many years have passed. He implores them to love each other and to always remember Ilyusha, and to keep his memory alive in their hearts, and to remember this moment at the stone when they were all together and they all loved each other. In tears, the boys promise Alyosha that they will keep each other in their memories forever, join hands, and return to the Snegiryov household for the funeral dinner, chanting, "Hurrah for Karamazov!"


          


          Analysis/Themes


          The novel explores the existence of God, the nature of truth, and the importance of forgiveness through the actions of its characters. The murder trial can be seen as a literal expression of whether or not any one man (Dmitri) can be held accountable for the death of another (Fyodor), a belief that directly contrasts with Zosima's maxim that everyone is guilty for every crime. Each of the brothers played a part in his father's murder: Dmitri had the motive, Ivan could justify the killing through rationalism, Smerdyakov finally carried it out, and Alyosha, an otherwise benign character, did not prevent the actions of his brothers although he clearly knew their true desires. Dmitri's sentence and the gleeful behaviour of the trial's spectators mirrors Ivan's argument in The Grand Inquisitor, that man is fundamentally weak and wants to be told the true nature of right and wrong (here supplied by the jury).


          However, the novel can also be viewed as a parody of the argument of the existence of a supreme being. If the trial is the deciding of whether God exists or not, then the childish debate of the prosecutor and the defense lawyer can be seen as the pointless nature of arguing a problem unanswerable by pure logic. Alyosha's final "Speech by the Stone," the last chapter in the book, implores the children to love each other and to never forget Ilyusha or each other, even while Ilyusha's death mirrors Ivan's argument that God cannot exist because of the death of children. Thus, the book's ultimate theological viewpoint may be seen as agnostic. However, this is only one interpretation. Another interpreter may point out that in his final speech, Alyosha does assure the boys of a future resurrection. Deciding what philosophy the book endorses is hard to separate from personal bias. This 'agnostic' evaluation is in keeping with Dostoyevsky's religiosity, deism, and existentialism, as the very question of faith depends on God's existence not being an apodictic truth, but rather a matter for the individual to grapple with (and, hopefully, develop while struggling with). Dostoyevsky was clearly aware of this, as the novel explores the concept of truth extensively, most prominently in the aforementioned example of who Fyodor Karamazov's true killer was.


          


          The novel's influence


          The Brothers Karamazov has had a deep influence on some of the greatest writers and philosophers that followed it. Sigmund Freud called it "The most magnificent novel ever written" and was fascinated with the book for its Oedipal themes. In 1928 Freud published a paper titled "Dostoevsky and parricide" in which he investigated Dostoevsky's own neuroses and how they contributed to the novel. Freud claimed that Dostoevsky's epilepsy was not a natural condition but instead a physical manifestation of the author's hidden guilt over his father's death. According to Freud, Dostoevsky (and all sons for that matter) wished for the death of his father because of latent desire for his mother; and as evidence Freud cites the fact that Dostoevsky's epileptic fits did not begin until he turned 18, the year his father died. The themes of parricide and guilt, especially in the form of moral guilt illustrated by Ivan Karamazov, would then obviously follow for Freud as literary evidence of this theory. However, scholars have since discredited Freud's connection because of evidence showing that Dostoevsky's children inherited his epileptic condition, making the cause biological, rather than psychological.


          Franz Kafka is another writer who felt immensely indebted to Dostoevsky and The Brothers Karamazov for influencing his own work. Kafka called himself and Dostoevsky "blood relatives," perhaps because of Dostoevsky's existential motifs. Another interesting parallel between the two authors was their strained relationships with their fathers. Kafka felt immensely drawn to the hatred Fyodor's sons demonstrate toward their father in The Brothers Karamazov and dealt with the theme of fathers and sons himself in many of his works, most explicitly in his short story "The Judgment".


          James Joyce noted that, "[Leo] Tolstoy admired him but he thought that he had little artistic accomplishment or mind. Yet, as he said, 'he admired his heart', a criticism which contains a great deal of truth, for though his characters do act extravagantly, madly, almost, still their basis is firm enough underneath... The Brothers Karamazov... made a deep impression on me... he created some unforgettable scenes [detail]... Madness you may call it, but therein may be the secret of his genius... I prefer the word exaltation, exaltation which can merge into madness, perhaps. In fact all great men have had that vein in them; it was the source of their greatness; the reasonable man achieves nothing."


          In Kurt Vonnegut's novel Slaughterhouse-Five, the eccentric Eliot Rosewater, a science-fiction savant, says that "everything there was to know about life was in The Brothers Karamazov, by Feodor Dostoevsky."


          David James Duncan's 1992 novel, The Brothers K, takes many ideas from Dostoevsky's story, including the patriarch with four sons, the theme of religious and spiritual uncertainty, and even some character traits of the sons, as well as the eldest son's exile. Duncan was two years into the writing of The Brothers K when he reread Dostoevsky's novel. The "K" of Duncan's title refers to the box-score mark in baseball that indicates a strikeout.


          Dinaw Mengestu's 2007 novel, The Beautiful Things That Heaven Bears, uses The Brothers Karamazov as a tool to bond its central characters. One of the novel's themes is also the consideration of the existence of God.


          
            Retrieved from " http://en.wikipedia.org/wiki/The_Brothers_Karamazov"
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          The Canadian is a Canadian transcontinental passenger train originally operated by the Canadian Pacific Railway. It is currently operated by VIA Rail Canada (as the Canadian) with service between Union Station in Toronto, Ontario and Pacific Central Station in Vancouver, British Columbia. Before the current transcontinental service, the name "The Canadian" had been used on CPR's overnight Montreal / Chicago trains.
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          In the years following World War II, passenger trains on the CPR consisted of a mixture of prewar heavyweight and pre- and post-war lightweight cars, even on their flagship transcontinental The Dominion and its eastern extension, The Atlantic Limited. While these cars were serviceable, American trains of the early 1950s, such as the California Zephyr, had already adopted streamlined all- stainless steel consists featuring domed observation cars. Following an evaluation in 1949 of the dome cars featured on the General Motors / Pullman Standard demonstrator Train of Tomorrow, CPR management, including then Vice-president Norris Crump resolved to upgrade their rolling stock. In 1953 CPR placed an order for 155 stainless steel cars with the Budd Company of Philadelphia that included 18 rear-end dome cars (Park series), 18 Skyline mid-train dome cars, 30 coaches, 18 dining cars and 71 sleeping cars (Manor and Chateau series). A subsequent order for 18 baggage-crew dormitory cars brought the final to total to 173 cars, sufficient for establishing an entirely new transcontinental service and partially re-equippiping The Dominion. The interior design of these new cars was contracted to the Philadelphia architectural firm Harbeson, Hough, Livingston & Larson (a company known for its industrial designs on other prominent passenger trains such as the Pioneer Zephyr), and the resulting furnishings and pastel-shaded colour schemes were widely acclaimed. After deciding to name the Park series dome cars after famous Canadian parks, leading Canadian artists, including members of the Group of Seven, were commissioned to paint suitable murals for these cars. When the decision was made to add budget sleeping cars, the Budd order was supplemented by 22 existing heavyweight sleepers that CPR refurbished in its own Angus Shops, each fitted out with Budd-style stainless steel cladding. To complement the new rolling stock, the CPR ordered General Motors Diesel FP9 locomotives to supplement an existing fleet of FP7s. Although these F-units remained the preferred power for the train, it was occasionally pulled by a variety of motive power, including Montreal Locomotive Works FPA-2s, and, as late as 1959, Steam locomotives.


          CPR christened their new flagship train The Canadian and service began on April 24, 1955. Although CPR competitor Canadian National Railways began its own new transcontinental service, the Super Continental, on the same day, CPR was able to boast honestly that The Canadian was "The first and only all-stainless steel 'dome' stream-liner in Canada"  it was not until 1964 that the CNR acquired dome cars. CPR operated the train in two sections east of Sudbury, Ontario. The section operating between Montreal and Vancouver (also serving Ottawa) was known as train 1 westbound and train 2 eastbound, with a connecting section to or from Toronto splitting or joining at Sudbury (this section was known as train 11 westbound, and train 12 eastbound). Matching its streamlined appearance, The Canadian's 71 hour westbound schedule was 16 hours faster than that of The Dominion.


          Although initially successful, passenger train ridership began to decline in Canada during the 1960s. Facing competition from airlines and increased automobile usage following construction of the Trans-Canada Highway, the CPR cancelled The Dominion in 1966, and petitioned the government to discontinue The Canadian in 1970. Although this petition was denied, CPR during the 1970s attempted to remove itself from the passenger service market. The Canadian was operated at reduced levels, with the government subsidizing 80 percent of its losses.


          


          VIA Rail
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          The federal Crown corporation VIA Rail Canada formally assumed responsibility for CPR's passenger services on October 29, 1978, although the VIA identity wasn't assumed by the trains themselves until the following summer. Following the takeover by VIA, the Canadian became the company's premier transcontinental train, and initially operated over its old CPR route. It was supplemented by the former CN Super Continental, which operated over the parallel, but more northerly, CN route. The Canadian continued to be operated in two sections east of Sudbury and provided daily service west to Vancouver and east to Toronto and Montreal.


          In the aftermath of the deep budget cuts made to VIA Rail on January 15, 1990, the Super Continental service was abolished and the Canadian was moved from the CPR route to the Super Continental's CN route. This maintained transcontinental service and allowed VIA to operate its government-mandated service to small communities along the line. The CN route is widely acknowledged to be less scenic, particularly in the sections through the Rocky Mountains and north of Lake Superior. Service was also reduced to 3 days per week. Today, VIA Rail continues to operate the Canadian using the CN route with rebuilt ex-CPR Budd passenger equipment.


          While some rail travel and heritage purists no longer consider this to be the true Canadian, VIA retains the name, train numbers, and equipment of the original.


          
            Retrieved from " http://en.wikipedia.org/wiki/The_Canadian"
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        The Cantos


        
          

          


          The Cantos by Ezra Pound is a long, incomplete poem in 120 sections, each of which is a canto. Most of it was written between 1915 and 1962, although much of the early work was abandoned and the early cantos, as finally published, date from 1922 onwards. It is a book-length work, widely considered to present formidable difficulties to the reader. Strong claims have been made for it as the most significant work of modernist poetry of the twentieth century. As in Pound's prose writing, the themes of economics, governance, and culture are integral to its content.


          The most striking feature of the text, to a casual browser, is the inclusion of Chinese characters as well as quotations in European languages other than English. Recourse to scholarly commentaries is almost inevitable for a close reader. The range of allusion to historical events is very broad, and abrupt changes occur with little transition.


          There is also wide geographical reference: Pound added to his earlier interests in the classical Mediterranean culture and East Asia selective topics from medieval and early modern Italy and Provence, the beginnings of the United States, England of the seventeenth century, and details from Africa he had obtained from Leo Frobenius. References without explanation abound.


          The section he wrote at the end of World War II, a composition started while he was interned by American occupying forces in Italy, has become known as The Pisan Cantos, and is the part of the work most often considered to be self-sufficient. It was awarded the first Bollingen Prize in 1948. There were many repercussions, since this in effect honoured a poet who had been condemned as a traitor of his native country, and was also diagnosed with a serious and disabling mental illness.


          


          Controversy


          The Cantos has always been a controversial work, initially so because of the experimental nature of the writing. The controversy has intensified since 1940 when Pound's public approval for Mussolini's fascism became widely known. Much critical discussion of the poem has focused on the economic thesis on usura, Pound's anti-Semitism, his adulation of Confucian ideals of government and his attitude towards fascism, and the relationship of these to the passages of lyrical poetry and historical description that he performed with his 'ideographic' technique. At one extreme, George P. Elliot has drawn a parallel between Pound and Adolph Eichmann based on their anti-Semitism (in an essay called Poet of Many Voices reprinted in Sullivan) while at the other Marjorie Perloff places Pound's anti-Semitism in a wider context by relating it to the political attitudes of many of his contemporaries, and says "We have to try to understand why and not say let's get rid of Ezra Pound, who also happens to be one of the greatest poets of the 20th C." In another exercise in contextualisation, Wendy Stallard Flory made a close study of the poem and concluded that it contains, in all, seven passages of anti-Semitic sentiment in the 803 pages of the edition she used ( Flory (1999)).


          Pound has always had serious if select defenders and disciples. Louis Zukofsky was both, and also Jewish; according to William Cookson he defended Pound on the basis of personal knowledge from anti-Semitism on the level of human exchange, even though, as reported by Basil Bunting, their correspondence contained some of Pound's offensive views. What is more, Zukofsky's similarly formidable but distinctive long poem "A" follows in its ambitious scope the model of The Cantos.


          


          Structure


          As it lacks any plot or definite ending, The Cantos can appear on first reading to be chaotic or structureless. One early critic, R.P. Blackmur, wrote, in his 1934 essay Masks of Ezra Pound (reprinted in Sullivan) "The work of Ezra Pound has been for most people almost as difficult to understand as Soviet Russia The Cantos are not complex, they are complicated". The issue of incoherence of the work is reflected in the equivocal note sounded in the final two more-or-less completed cantos; according to the William Cookson guide (p.264), they show that Pound has been unable to make his materials cohere, while they insist that the world itself still does cohere. Pound and T. S. Eliot had both approached the subject of fragmentation of human experience. While Eliot was writing, and Pound editing, The Waste Land, Pound had said that he looked upon experience as similar to a series of iron filings on a mirror. Each is disconnected, but the iron filings are drawn into the shape of a rose by the presence of a magnet. The Cantos, then, can be seen as taking a position between the mythic unity of Eliot's poem and Joyce's flow of consciousness and attempting to work out how history (as fragment) and personality (as shattered by modern existence) can cohere in the "field" of poetry.


          Nevertheless, there are indications in Pound's other writings that there may have been some formal plan underlying the work. In his 1918 essay A Retrospect, Pound wrote "I think there is a 'fluid' as well as a 'solid' content, that some poems may have form as a tree has form, some as water poured into a vase. That most symmetrical forms have certain uses. That a vast number of subjects cannot be precisely, and therefore not properly rendered in symmetrical forms". Critics like Hugh Kenner who take a more positive view of The Cantos have tended to follow this hint, seeing the poem as a poetic record of Pound's life and reading that sends out new branches as new needs arise with the final poem, like a tree, displaying a kind of unpredictable inevitability.


          Another approach to the structure of the work is based on a letter Pound wrote to his father in the 1920s, in which he stated that his plan was:


          
            	A. A. Live man goes down into world of dead.


            	C. B. 'The repeat in history.'


            	B. C. The 'magic moment' or moment of metamorphosis, bust through from quotidian into 'divine or permanent world.' Gods, etc.

          


          [The letters ABC/ACB indicate the sequences in which the concepts could be presented.] In the light of cantos written later than this letter, it would be possible to add other recurring motifs to this list, such as: periploi ('voyages around'); vegetation rituals such as the Eleusinian Mysteries; usura, banking and credit; and the drive towards clarity in art, such as the 'clear line' of Renaissance painting and the 'clear song' of the troubadours.


          The poem's symbolic structure also makes use of an opposition between darkness and light. Images of light are used variously, and may represent neoplatonic ideas of divinity, the artistic impulse, love (both sacred and physical) and good governance, amongst other things. The moon is frequently associated in the poem with creativity, while the sun is more often found in relation to the sphere of political and social activity, although there is frequent overlap between the two. From the Rock Drill sequence on, the poem's effort is to merge these two aspects of light into a unified whole.


          The Cantos was initially published in the form of separate sections, each containing several cantos that were numbered sequentially using Roman numerals (except cantos 85109, first published with Arabic numerals). The original publication dates for the groups of cantos are as given below. The complete collection of cantos was published together in 1987 (including a final short coda or fragment, dated 24 August 1966). In 2002 a bilingual edition of Posthumous Cantos (Canti postumi) appeared in Italy. This is a concise selection from the mass of drafts (circa 19151965) uncollected or unpublished by Pound, and contains many passages of intrinsic merit that also throw light on The Cantos as we have it.


          


          I  XVI


          
            	Published in 1924/5 as A Draft of XVI Cantos by the Three Mountains Press in Paris.
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          Pound had been discussing the possibility of writing a long poem since around 1905, but work did not begin until sometime between 1912 and 1917, when the initial versions of the first three cantos of the proposed 'poem of some length' were published in the journal Poetry. In this version, the poem began very much as a direct address by the poet, not to the reader but to the ghost of Robert Browning. Pound came to realise that this need to be a controlling narrative voice was working against the revolutionary intent of his own poetic position, and these first three ur-cantos were soon abandoned and a new starting point sought. The answer was a Latin version of Homer's Odyssey by the Renaissance scholar Andreas Divus that Pound had bought in Paris sometime between 1906 and 1910. Using the metre and syntax of his 1911 version of the Anglo-Saxon poem The Seafarer, Pound made an English version of Divus' rendering of the Nekuia episode in which Odysseus and his companions sail to Hades in order to find out what their future holds. In using this passage to open the poem, Pound introduces a major theme; the excavating of the 'dead' past to illuminate both present and future. He also echoes Dante's opening to The Divine Comedy in which the poet also descends into hell to interrogate the dead. The canto concludes with some fragments from the Second Homeric Hymn to Aphrodite, in a Latin version by Georgius Dartona which Pound found in the Divus volume, followed by "So that:", an invitation to read on.


          Canto II opens with some lines rescued from the ur-cantos in which Pound reflects on the indeterminacy of identity by setting side by side four different versions of the troubadour poet Sordello: Browning's poem of that name, the actual Sordello of flesh and blood, Pound's own version of the poet and the Sordello of the brief life appended to manuscripts of his poems. These lines are followed by a sequence of identity shifts involving a seal, the daughter of Lir and other figures associated with the sea: Eleanor of Aquitaine who, through a pair of Homeric epithets that echo her name, shifts into Helen of Troy, Homer with his ear for the 'sea surge', the old men of Troy who want to send Helen back over the sea, and an extended, imagistic retelling of the story of the abduction of Dionysus by sailors and his transformation of his abductors into dolphins. Although this last story is found in the Homeric Hymn to Dionysus, also contained in the Divus volume, Pound draws on the version in Ovid's poem Metamorphoses, thus introducing the world of ancient Rome into the poem.


          The next 5 cantos (III-VII), again drawing heavily on Pound's Imagist past for their technique, are essentially based in the Mediterranean, drawing on classical mythology, Renaissance history, the world of the troubadours, Sappho's poetry, a scene from the legend of El Cid that introduces the theme of banking and credit, and Pound's own visits to Venice to create a textual collage saturated with neoplatonist images of clarity and light.


          Cantos VIII - XI draw on the story of Sigismondo Pandolfo Malatesta, 15th century poet, condottiero, lord of Rimini and patron of the arts. Quoting extensively from primary sources, including Malatesta's letters, Pound especially focuses on the building of the church of San Francesco, also known as the Tempio Malatestiano. Designed by Leon Battista Alberti and decorated by artists including Piero della Francesca and Agostino di Duccio, this was a landmark Renaissance building, being the first church to use the Roman triumphal arch as part of its structure. For Pound, who spent a good deal of time seeking patrons for himself, Joyce, Eliot and a string of little magazines and small presses, the role of the patron was a crucial cultural question, and Malatesta is the first in a line of ruler-patrons to appear in The Cantos.


          Canto XII consists of three moral tales on the subject of profit. The first and third of these treat of the creation of profit ex nihilo by exploiting the money supply, comparing this activity with 'unnatural' fertility. The central parable contrasts this with wealth-creation based on the creation of useful goods. Canto XIII then introduces Confucius, or Kung, who is presented as the embodiment of the ideal of social order based on ethics.


          This section of The Cantos concludes with a vision of Hell. Cantos XIV and XV use the convention of the Divine Comedy to present Pound/Dante moving through a hell populated by bankers, newspaper editors, hack writers and other 'perverters of language' and the social order. In Canto XV, Plotinus takes the role of guide played by Virgil in Dante's poem. In Canto XVI, Pound emerges from Hell and into an earthly paradise where he sees some of the personages encountered in earlier cantos. The poem then moves to recollections of World War I, and of Pound's writer and artist friends who fought in it. These include Richard Aldington, Henri Gaudier-Brzeska, Wyndham Lewis, Ernest Hemingway and Fernand Leger, whose war memories the poem includes a passage from (in French). Finally, there is a transcript of Lincoln Steffens' account of the Russian Revolution. These two events, the war and revolution, mark a decisive break with the historic past, including the early modernist period when these writers and artists formed a more-or-less coherent movement.


          


          XVII  XXX


          
            	XVII - XXVII published in 1924/5 as A Draft of XVI Cantos by the Three Mountains Press in Paris. Cantos I - XXX published in 1930 in A Draft of XXX Cantos by Nancy Cunard's Hours Press.

          


          


          Originally, Pound conceived of Cantos XVII - XXVII as a group that would follow the first volume by starting with the Renaissance and ending with the Russian Revolution. He then added a further three cantos and the whole eventually appeared as A Draft of XXX Cantos in an edition of 200 copies. The major locus of these cantos is the city of Venice.


          Canto XVII opens with the words 'So that', echoing the end of Canto I, and then moves on to another Dionysus-related metamorphosis story. The rest of the canto is concerned with Venice, which is portrayed as a stone forest growing out of the water. Cantos XVIII and XIX return to the theme of financial exploitation, beginning with the Venetian explorer Marco Polo's account of Kublai Khan's paper money. Canto XIX deals mainly with those who profit from war, returning briefly to the Russian Revolution, and ends on the stupidity of wars and those who promote them.


          Canto XX opens with a grouping of phrases, words and images from Mediterranean poetry, ranging from Homer through Ovid, Propertius and Catullus to the Song of Roland and Arnaut Daniel. These fragments constellate to form an exemplum of what Pound calls 'clear song'. There follows another exemplum, this time of the linguistic scholarship that enables us to read these old poetries and the specific attention to words this study requires. Finally, this 'clear song' and intellectual activity is implicitly contrasted with the inertia and indolence of the lotus eaters, whose song completes the canto. There are references to the Malatesta family and to Borso d'Este, who tried to keep the peace between the warring Italian city states.


          Canto XXI deals with the machinations of the Medici bank, especially with the Medici's effect on Venice. These are contrasted with the actions of Thomas Jefferson, who is shown as a cultured leader with an interest in the arts. A phrase from one of Sigismondo Pandolfo's letters inserted into the Jefferson passage draws an explicit parallel between the two men, a theme that is to recur later in the poem. The next canto continues the focus on finance by introducing the Social Credit theories of C.H. Douglas for the first time.


          Canto XXIII returns to the world of the troubadours via Homer and Renaissance neo-platonism. Pound saw Provenal culture as a nexus of survival of the old pagan beliefs, and the destruction of the Cathar stronghold at Montsegur at the end of the Albigensian Crusade is held up as an example of the tendency of authority to crush all such alternative cultures. The destruction of Mont Segur is implicitly compared with the destruction of Troy in the closing lines of the canto. Canto XXIV then returns to 15th century Italy and the peace-making d'Este family, again focusing on their Venetian activities and Niccolo d'Este's voyage to the Holy Land.


          Cantos XXV and XXVI draw on the Book of the Council Major in Venice and Pound's personal memories of the city. Anecdotes on Titian and Mozart deal with the relationship between artist and patron. Canto XXVII returns to the Russian Revolution, which is seen as being destructive, not constructive, and echoes the ruin of Eblis from Canto VI. XXVIII returns to the contemporary scene, with a passage on transatlantic flight. The last two cantos in the series return to the world of 'clear song'. In Canto XXIX, a story from their visit to the Provenal site at Excideuil contrasts Pound and Eliot on the subject of Christianity, with Pound implicitly rejecting that religion. Finally, the series closes with a glimpse of the printer Hieronymus Soncinus of Fano preparing to print the works of Petrarch.


          


          XXXI  XLI (XI New Cantos)
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            	Published as Eleven New Cantos XXXI-XLI. New York: Farrar & Rinehart Inc., 1934.

          


          The first four cantos of this volume (Cantos XXXI - XXXVI) use extensive quotations from the letters and other writings of Thomas Jefferson, John Adams, John Quincy Adams, Andrew Jackson, Martin Van Buren and others to deal with the emergence of the fledgling United States and, particularly, the American banking system. Canto XXXI opens with the Malatesta family motto Tempus loquendi, tempus tacendi (a time to speak, a time to be silent) to link again Jefferson and Sigismondo as individuals and the Italian and American 'rebirths' as historical movements.


          Canto XXXV contrasts the dynamism of Revolutionary America with the 'general indefinite wobble' of the decaying aristocratic society of Mitteleuropa. This canto contains some distinctly unpleasant expressions of anti-Semitic opinions. Canto XXXVI opens with a translation of Cavalcanti's canzone Donna mi pregha ("A lady asks me"). This poem, a lyric meditation of the nature and philosophy of love, was a touchstone text for Pound. He saw it as an example of the post-Montsegur survival of the Provenal tradition of 'clear song', precision of thought and language, and nonconformity of belief. The canto then closes with the figure of the 9th century Irish philosopher and poet John Scotus Eriugena, who was an influence on the Cathars and whose writings were condemned as heretical in both the 11th and 13th centuries. Canto XXXVII then turns to Jackson, Van Buren, Nicholas Biddle, Alexander Hamilton and the Bank Wars and also contains a reference to the Peggy Eaton affair.


          Canto XXXVIII opens with a quotation from Dante in which he accuses Albert of Germany of falsifying the coinage. The canto then turns to modern commerce and the arms trade and introduces Frobenius as "the man who made the tempest". There is also a passage on Douglas' account of the problem of purchasing power. Canto XXXIX returns to the island of Circe and the events before the voyage undertaken in Canto one and unfolds as a hymn to natural fertility and ritual sex. Canto XL opens with Adam Smith on trade as a conspiracy against the general public, followed by another periplus, a condensed version of Hanno the Navigator's account of his voyage along the west coast of Africa. The book closes with an account of Benito Mussolini as a man of action and another lament on the waste of war.


          


          LII  LXI (The China Cantos)
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            	First published in Cantos LII-LXXI. Norfolk Conn.: New Directions, 1940.

          


          These eleven cantos are based on the first eleven volumes of the twelve-volume Histoire generale de la Chine by Joseph-Anna-Marie de Moyriac de Mailla (volume 12 being an index). De Mailla was a French Jesuit who spent 37 years in Peking and wrote his history there. The work was completed in 1730 but not published until 17771783. De Mailla was very much an Enlightenment figure and his view of Chinese history reflects this. He found Confucian political philosophy, with its emphasis on rational order, very much to his liking. He also disliked what he saw as the superstitious pseudo-mysticism promulgated by both Buddhists and Taoists, to the detriment of rational politics. Pound, in turn, fitted de Mailla's take on China into his own views on Christianity, the need for strong leadership to address 20th century fiscal and cultural problems and his support of Mussolini. In an introductory note to the section, Pound is at pains to point out that the ideograms and other fragments of foreign-language text incorporated in The Cantos should not put the reader off as they serve to underline things that are in the English text.


          Canto LII opens with references to Duke Leopoldo, John Adams and Gertrude Bell, before sliding into a particularly virulent anti-Semitic passage, directed mainly at the Rothschild family. The remainder of the canto is concerned with the classic Chinese text known as the Li Ki or Classic of Rites, especially those parts that deal with agriculture and natural increase. The diction is the same as that used in earlier cantos on similar subjects.


          Canto LIII covers the period from the founding of the Hai dynasty to the life of Confucius and up to circa 225 BCE. Special mention is made of emperors that Confucius approved of and the sage's interest in cultural matters is stressed. For example, we are told that he edited the Book of Odes, cutting it from 3000 to 300 poems. The canto also ascribes the Poundian motto (and title of a 1934 collection of essays) Make it New to the emperor Tching Tang. Canto LIV moves the story on to around 805 CE. The line "Some cook, some do not cook,/some things can not be changed" refers to Pound's domestic situation and recurs, in part, in Canto LXXXI.


          Canto LV is mainly concerned with the rise of the Tatars and the Tartar Wars, ending about 1200. There is a lot on money policy in this canto and Pound quotes approvingly the Tartar ruler Oulo who noted that the people "cannot eat jewels". This is echoed in Canto LVI when KinKwa remarks that both gold and jade are inedible. This canto is mainly concerned with Ghengis and Kublai Khan and the rise of their Yeun dynasty. The canto closes with the overthrow of the Yeun and the establishment of the Ming dynasty, bringing us up to 1400, approximately.


          Canto LVII opens with the story of the flight of the emperor Kien Ouen Ti in 1402 or 1403 and continues with the history of the Ming up to the middle of the 16th century. Canto LVIII opens with a condensed history of Japan from the legendary first emperor, Emperor Jimmu, who supposedly ruled in the 7th century BC, to the late 16th century Toyotomi Hideyoshi (anglicised by Pound as Messier Undertree), who issued edicts against Christianity and raided Korea, thus putting pressure on China's eastern borders. The canto then goes on to outline the concurrent pressure placed on the western borders by activities associated with the great Tartar horse fairs, leading to the rise of the Manchu dynasty.


          The translation of the Confucian classics into Manchu opens the following canto, Canto LIX. The canto is then concerned with the increasing European interest in China, as evidenced by a Sino-Russian border treaty and the founding of the Jesuit mission in 1685 under Jean-Franois Gerbillon. Canto LX deals with the activities of the Jesuits, who, we are told, introduced astronomy, western music, physics and the use of quinine. The canto ends with limitations being placed on Christians, who had come to be seen as enemies of the state.


          The final canto in the sequence, Canto LXI, covers the reigns of Yong Tching and Kien Long, bringing the story up to the end of de Mailla's account. Yong Tching is shown banning Christianity as "immoral" and "seeking to uproot Kung's laws". He also established just prices for foodstuffs, bringing us back to the ideas of Social Credit. There are also references to the Italian Risorgimento, John Adams, and Dom Metello de Souza, who gained some measure of relief for the Jesuit mission.


          


          LXII  LXXI (The Adams Cantos)
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            	First published in Cantos LII-LXXI. Norfolk Conn.: New Directions, 1940.

          


          This section of the cantos is, for the most part, made up of fragmentary citations from the writings of John Adams. Pound's intentions appear to be to show Adams as an example of the rational Enlightenment leader, thereby continuing the primary theme of the preceding China Cantos sequence which these cantos also follow from chronologically. Adams is depicted as a rounded figure; he is a strong leader with interests in political, legal and cultural matters in much the same way that Malatesta and Mussolini are portrayed elsewhere in the poem. The English jurist Sir Edward Coke, who is an important figure in some later cantos, first appears in this section of the poem. Given the fragmentary nature of the citations used, these cantos can be quite difficult to follow for the reader with no knowledge of the history of the United States in the late 18th and early 19th centuries.


          Canto LXII opens with a brief history of the Adams family in America from 1628. The rest of the canto is concerned with events leading up to the revolution, Adams' time in France, and the formation of Washington's administration. Alexander Hamilton reappears, again cast as the villain of the piece. The appearance of the single Greek word "THUMON", meaning heart, returns us to the world of Homer's Odyssey and Pound's use of Odysseus as a model for all his heroes, including Adams. The word is used of Odysseus in the fourth line of the Odyssey; "he suffered woes in his heart on the seas".


          The next canto, Canto LXIII, is concerned with Adams' career as a lawyer and especially his reports of the legal arguments presented by James Otis in the Writs of Assistance case and their importance in the build-up to the revolution. The Latin phrase Eripuit caelo fulmen ("He snatched the thunderbolt from heaven") is taken from an inscription on a bust of Benjamin Franklin. Cavalcanti's canzone, Pound's touchstone text of clear intellection and precision of language, reappears with the insertion of the lines In quella parte/dove sta memoria into the text.


          Canto LXIV covers the Stamp Act and other resistance to British taxation of the American colonies. It also shows Adams defending the accused in the Boston Massacre and engaging in agricultural experiments to ascertain the suitability of Old-World crops for American conditions. The phrases Cumis ego oculis meis, tu theleis, respondebat illa and apothanein are from the passage (taken from Petronius' Satyricon) that T.S. Eliot used as epigraph to The Waste Land at Pound's suggestion. The passage translates as "For with my own eyes I saw the Sibyl hanging in a jar at Cumae, and when the boys said to her, 'Sibyl, what do you want?' she replied, 'I want to die.'"


          The nomination of Washington as president dominates the opening pages of Canto LXV. The canto shows Adams concerned with the practicalities of waging war, particularly of establishing a navy. Following a passage on the drafting of the Declaration of Independence, the canto returns to Adams' mission to France, focusing on his dealings with the American legation in that country, consisting of Franklin, Silas Deane and Edward Bancroft and with the French foreign minister, the Comte de Vergennes. Intertwined with this is the fight to save the rights of Americans to fish the Atlantic coastline. A passage on Adams' opposition to American involvement in European wars, echoing Pound's position on his own times, is highlighted. In Canto LXVI, we see Adams in London serving as minister to the Court of St. James's. The body of the canto consists of quotations from Adams' writings on the legal basis for the Revolution, including citations from Magna Carta and Coke and on the importance of trial by jury (per pares et legem terrae).


          Canto LXVII opens with a passage on the limits on the powers of the British monarch drawn from Adams' writings under the pseudonym Novanglus. The rest of the canto is concerned with the study of government and with the requirements of the franchise. The following canto, LXVIII, begins with a meditation on the tripartite division of society into the one, the few and the many. A parallel is drawn between Adams and Lycurgus, the just king of Sparta. Then the canto returns to Adams' notes on the practicalities of funding the war and the negotiation of a loan from the Dutch.


          Canto LXIX continues the subject of the Dutch loan and then turns to Adams' fear of the emergence of a native aristocracy in America, as noted in his remark that Jefferson feared rule by "the one" (monarch or dictator), while he, Adams, feared "the few". The remainder of the canto is concerned with Hamilton, James Madison and the affair of the assumption of debt certificates by Congress which resulted in a significant shift of economic power to the federal government from the individual states.


          Canto LXX deals mainly with Adams' time as vice-president and president, focusing on his statement "I am for balance", highlighted in the text by the addition of the ideogram for balance. The section ends with Canto LXXI, which summarises many of the themes of the foregoing cantos and adds material on Adams' relationship with Native Americans and their treatment by the British during the Indian Wars. The canto closes with the opening lines of Epictetus' Hymn of Cleanthus, which Pound tells us formed part of Adams' paideuma. These lines invoke Zeus as one "who rules by law", a clear parallel to the Adams presented by Pound.


          


          LXXII  LXXIII (The Italian Cantos)


          
            	Written between 1944 and 1945.

          


          These two cantos, written in Italian, were not collected until their posthumous inclusion in the 1987 revision of the complete text of the poem. Pound reverts to the model of Dantes Divine Comedy and casts himself as conversing with ghosts from Italys remote and recent past.


          In Canto LXXII, imitative of Dantes tercets (terza rima), Pound meets the recently dead Futurist writer Filippo Tommaso Marinetti, and they discuss the current war and their excessive love of the past (Pound) and of the future (Marinetti). Then the violent ghost of Dantes Ezzelino III da Romano, brother of Cunizza of Cantos VI and XXIX, explains to Pound that he has been misrepresented as an evil tyrant only because he was against the Popes party, and goes on to attack the present Pope Pius XII and traitors (like king Victor Emmanuel III) who betrayed Mussolini, and to promise that the Italian troops will eventually return to El Alamein.


          Canto LXXIII is subtitled Cavalcanti  Republican Correspondence and is written in the style of Cavalcantis Donna mi prega of Canto XXXVI. Guido Cavalcanti appears on horseback to tell Pound about a heroic deed of a girl from Rimini who led a troop of Canadian soldiers to a mined field and died with the enemy. (This was a propaganda story featured in Italian newspapers in October 1944; Pound was interested in it because of the connection with Sigismondo Malatestas Rimini.) Both cantos end on a positive and optimistic note, typical of Pound, and are unusually straightforward. Except for a scathing reference (by Cavalcantis ghost) to Roosevelt, Churchill and Eden / bastards and small Jews, and for a denial (by Ezzelino) that "the world was created by a Jew", they are notably free of anti-Semitic content, although it must be said that there are several positive references to Italian Fascism and some racist expressions(i.e. "pieno di marocchini ed altra immondizia" - "full of Moroccans and other crap", Canto LXXII). Italian scholars have been intrigued by Pounds idiosyncratic recreation of the poetry of Dante and Cavalcanti.


          


          LXXIV  LXXXIV (The Pisan Cantos)


          


          
            	First published as The Pisan Cantos. New York: New Directions, 1948.

          


          With the outbreak of war in 1939, Pound was in Italy, where he remained, despite a request for repatriation he made after Pearl Harbour. During this period, his main source of income was a series of radio broadcasts he made on Rome Radio. He used these broadcasts to express his full range of opinions on culture, politics and economics, including his opposition to American involvement in a European war and his anti-Semitism. In 1943, he was indicted for treason in his absence, and wrote a letter to the indicting judge in which he claimed the right to freedom of speech in his defence.


          Pound was arrested by Italian partisans in April 1945 and was eventually transferred to the American Disciplinary Training Centre (DTC) on May 22. Here he was held in a specially reinforced cage, initially sleeping on the ground in the open air. After three weeks, he had a breakdown that resulted in his being given a cot and pup tent in the medical compound. Here, he gained access to a typewriter. For reading matter, he had a regulation-issue Bible along with three books he was allowed to bring in as his own "religious" texts: a Chinese text of Confucius, James Legge's translation of the same, and a Chinese dictionary. He later found a copy of the Pocket Book of Verse, edited by Morris Edmund Speare, in the latrine. The only other thing he brought with him was a eucalyptus pip. Throughout the Pisan sequence, Pound repeatedly likens the camp to Francesco del Cossa's March fresco depicting men working at a grape arbour.


          With his political certainties collapsing around him and his library inaccessible, Pound turned inward for his materials and much of the Pisan sequence is concerned with memory, especially of his years in London and Paris and of the writers and artists he knew in those cities. There is also a deepening of the ecological concerns of the poem. As already mentioned, the awarding of the Bollingen Prize to the book caused considerable controversy, with many people objecting to the honouring of someone they saw as a madman and/or traitor. However, the Pisan Cantos is generally the most admired and read section of the work. It is also among the most influential, having affected poets as different as H.D. and Gary Snyder.


          Canto LXXIV immediately introduces the reader to the method used in the Pisan Cantos, which is one of interweaving themes somewhat in the manner of a fugue. These themes pick up on many of the concerns of the earlier cantos and frequently run across sections of the Pisan sequence. This canto begins with Pound looking out of the DTC at peasants working in the fields nearby and reflecting on the news of the death of Mussolini, "hung by the heels".


          In the first thread, the figure of Pound/Odysseus reappears in the guise of "OY TIS", or no man, the name the hero uses in the Cyclops episode of the Odyssey. This figure blends into the Australia rain god Wanjina, who had his mouth closed up by his father (was deprived of freedom of speech) because he 'created too many things'. He, in turn, becomes the Chinese Ouan Jin, or man with an education. This theme recurs in the line "a man on whom the sun has gone down", a reference to the "Nekuia" from Canto I, which is then explicitly referred to. This recalls The Seafarer, and Pound quotes a line from his translation, "Lordly men are to earth o'ergiven", lamenting the loss of the exiled poet's companions. This is then applied to a number of Pound's dead friends from the London/Paris years, including W.B. Yeats, James Joyce, Ford Madox Ford, Victor Plarr and Henry James. Finally, Pound/Odysseus is seen "on a raft blown by the wind".


          Another major theme running through this canto is that of the vision of a goddess in the poet's tent. This starts from the identification of a nearby mountain with the Chinese holy mountain Taishan and the naming of the moon as sorella la luna (sister moon). This thread then runs through the appearance of Kuanon, the Buddhist goddess of mercy, the moon spirit from Hagaromo (a Noh play translated by Pound some 40 years earlier), Sigismondo's lover Ixotta (linked in the text with Aphrodite via a reference to the goddess' birthplace Cythera), a girl painted by Manet and finally Aphrodite herself, rising from the sea on her shell and rescuing Pound/Odysseus from his raft. The two threads are further linked by the placement of the Greek word brododactylos (rosy-fingered) applied by Homer to the dawn but given here in the dialect of Sappho and used by her in a poem of unrequited love. These images are often intimately associated with the poet's close observation of the natural world as it imposes itself on the camp; birds, a lizard, clouds, the weather and other images of nature run through the canto.


          Images of light and brightness associated with these goddesses come to focus in the phrase "all things that are, are lights" quoted from John Scotus Eriugena. He, in turn, brings us back to the Albigensian Crusade and the troubadour world of Bernard de Ventadorn. Another theme sees Ecbatana, the seven-walled "city of Dioce", blend with the city of Wagadu, from the tale of Gassire's Lute that Pound learned from Frobenius. This city, four times rebuilt, with its four walls, four gates and four towers at the corners is a symbol for spiritual endurance. It, in turn, blends with the DTC in which the poet is imprisoned.


          The question of banking and money also recurs, with an anti-Semitic passage aimed at the banker Meyer Anselm. Pound brings in biblical injunctions on usury and a reference to the issuing of a stamp script currency in the Austrian town of Wrgl. The canto then moves on to a longish passage of memories of the moribund literary scene Pound encountered in London when he first arrived, with the phrase "beauty is difficult", quoted from Aubrey Beardsley acting as a refrain. After more memories of America and Venice, the canto ends in a passage that brings together Dante's celestial rose, the rose formed by the effect of a magnet on iron filings, an image from Paul Verlaine of the human soul as a fountain and a reference to a poem by Ben Jonson in a composite image of hope for "those who have passed over Lethe".


          Canto LXXV is mainly a facsimile of the German pianist Gerhart Mnch's violin setting of the 16th-century Italian Francesco Da Milano's transcription for lute of French composer Clment Janequin's choral work Le Chant des oiseaux, an ancient song recalled to Pound's mind by the singing of birds on the fence of the DTC, and a symbol for him of an indestructible form preserved and transmitted through many versions, times, nations and artists. (Compare the Nekuia of canto I.) Mnch was a friend and collaborator of Pound in Rapallo, and the short prose section at the beginning of the canto celebrates his work on other early music figures.


          Canto LXXVI opens with a vision of a group of goddesses in Pound's room on the Rapallo hillside and then moves, via Mont Segur, to memories of Paris and Jean Cocteau. There follows a passage in which the poet recognises the Jewish authorship of the prohibition on usury found in Leviticus. Conversations in the camp are then cross-cut into memories of Provence and Venice, details of the American Revolution and further visions. These memories lead to a consideration of what has or may have been destroyed in the war. Pound remembers the moment in Venice when he decided not to destroy his first book of verse, A Lume Spento, an affirmation of his decision to become a poet and a decision that ultimately led to his incarceration in the DTC. The canto ends with the goddess, in the form of a butterfly, leaving the poet's tent amid further references to Sappho and Homer.


          The main focus of Canto LXXVII is accurate use of language, and at its centre is the moment when Pound hears that the war is over. Pound draws on examples of language use from Confucius, the Japanese dancer Michio It, who worked with Pound and Yeats in London, a Dublin cab driver, Aristotle, Basil Bunting, Yeats, Joyce and the vocabulary of the U.S. Army. The goddess in her various guises appears again, as does Awoi's hennia, the spirit of jealousy from "AOI NO UE", a Noh play translated by Pound. The canto closes with an invocation of Dionysus (Zagreus).


          After opening with a glimpse of Mount Ida, an important locus for the history of the Trojan war, Canto LXXVIII moves through much that is familiar from the earlier cantos in the sequence: del Cossa, the economic basis of war, Pound's writer and artist friends in London, "virtuous" rulers ( Lorenzo de Medici, the emperors Justinian, Titus and Antoninus, Mussolini), usury and stamp scripts culminating in the Nausicaa episode from the Odyssey and a reference to the Confucian classic Annals of Spring and Autumn in which "there are no righteous wars".


          The moon and clouds appear at the opening of Canto LXXIX, which then moves on through a passage in which birds on the wire fence recall musical notation and the sounds of the camp and thoughts of Mozart, del Cossa and Marshal Ptain meld to form musical counterpoint. After references to politics, economics, and the nobility of the world of the Noh and the ritual dance of the moon-nymph in Hagaromo that dispels mortal doubt, the canto closes with an extended fertility hymn to Dionysus in the guise of his sacred lynx.


          Canto LXXX opens in the camp in the shadow of death and soon turns to memories of London, Paris and Spain, including a recollection of Walter Rummel, who worked with Pound on troubadour music before World War I and of Eliot, Wyndham Lewis, Laurence Binyon and others. The canto is concerned with the aftermath of war, drawing on Yeats' experiences after the Irish Civil War as well as the contemporary situation. Hagoromo appears again before the poem returns to Beardsley, also in the shadow of death, declaring the difficulty of beauty with a phrase from Symons and Sappho/Homer's rosy-fingered dawn woven through the passage.


          Pound writes of the decline of the sense of the spirit in painting from a high-point in Sandro Botticelli to the fleshiness of Rubens and its recovery in the 20th century as evidenced in the works of Marie Laurencin and others. This is set between two further references to Mont Segur. Pound/Odysseus is then saved from his sinking raft by Walt Whitman and Richard Lovelace as discovered in the anthology of poetry found in the camp toilet and the other prisoners are compared with Odysseus' crew, "men of no fortune". The canto then closes with two passages, one a pastiche of Browning, the other of Edward Fitzgerald's Rubaiyat of Omar Khayyam, lamenting the lost London of Pound's youth and an image of nature as designer.


          Canto LXXXI opens with a complex image that illustrates Pound's technical approach well. The opening line, "Zeus lies in Ceres bosom", merges the conception of Demeter, passages in previous cantos on ritual copulation as a means of ensuring fertility, and the direct experience of the sun (Zeus) still hidden at dawn by two hills resembling breast in the Pisan landscape. This is followed by an image of the other mountain that reminded the poet of Taishan surrounded by vapors and surmounted by the planet Venus ("Taishan is attended of loves/under Cythera, before sunrise").


          The canto then moves through memories of Spain, a story told by Basil Bunting, and anecdotes of a number of familiar personages and of George Santayana. At the core of this passage is the line "(to break the pentameter, that was the first heave)", Pound's comment on the "revolution of the word" that led to the emergence of Modernist poetry in the early years of the century.


          Then the goddess of love returns after a lyric passage situating Pound's work in the great tradition of English lyric, in the sense of words intended to be sung. This heralds perhaps the most widely quoted passages in The Cantos in which Pound expresses his realisation that "What thou lovest well remains,/the rest is dross" and an acceptance of the need for human humility in the face of the natural world that prefigures some of the ideas associated with the deep ecology movement.


          The opening of Canto LXXXII marks a return to the camp and its inmates. This is followed by a passage that draws on Pound's London memories and his reading of the Pocket Book of Verse. Pound laments his failure to recognise the Greek qualities of Swinburne's work and celebrates Wilfred Scawen Blunt, Rudyard Kipling, Ford Madox Ford, Walt Whitman, Yeats and others. After an expanded clarification of the Annals of Spring and Autumn / "there are no righteous wars" passage from Canto LXXVIII, this canto culminates in images of the poet drowning in earth and a recurrence of the Greek word for weeping, ending with more bird-notes seen as a periplum.


          After a number of cantos in which the elements of earth and air feature so strongly, Canto LXXXIII opens with images of water and light, drawn from Pindar, George Gemistos Plethon, John Scotus Eriugena, the mermaid carvings of Pietro Lombardo and Heraclitus' phrase panta rei ("everything flows"). A passage addressed to a Dryad speaks out against the death sentence and cages for wild animals and is followed by lines on equity in government and natural processes based on the writings of Mencius. The tone of placid acceptance is underscored by three Chinese characters that translate as "don't help to grow that which will grow of itself" followed by another appearance of the Greek word for weeping in the context of remembered places.


          Close observation of a wasp building a mud nest returns the canto to earth and to the figure of Tiresias, last encountered in Cantos I and XLVII. The canto moves on through a long passage remembering Pound's time as Yeats' secretary in 1914 and a shorter meditation on the decline in standards in public life deriving from a remembered visit to the senate in the company of Pound's mother while that house was in session. The closing lines, "Down derry-down/Oh let an old man rest," return the poem from the world of memory to the poet's present plight.


          Canto LXXXIV opens with the delivery of Dorothy Pound's first letter to the DTC on October 8. This letter contained news of the death in the war of J.P. Angold, a young English poet whom Pound admired. This news is woven through phrases from a lament by the troubadour Bertran de Born (which Pound had once translated as "Planh for the Young English King") and a double occurrence of the Greek word tethneke ("is dead") remembered from the story of the death of Pan in Canto XXIII.


          This death, reviving memories of the poet's dead friends from World War I, is followed by a passage on Pound's 1939 visit to Washington, D.C. to try to avert American involvement in the forthcoming European war. Much of the rest of the canto is concerned with the economic basis of war and the general lack of interest in this subject on the part of historians and politicians; John Adams is again held up as an ideal. The canto also contains a reproduction, in Italian, of a conversation between the poet and a "swineherd's sister" through the DTC fence. He asks her if the American troops behave well and she replies OK. He then asks how they compare to the Germans and she replies that they are the same.


          The moon/goddess reappears at the core of the canto as "pin-up" and "chronometer" close to the line "out of all this beauty something must come". The closing lines of the canto, and of the sequence, "If the hoar frost grip thy tent / Thou wilt give thanks when night is spent", sound a final note of acceptance and resignation, despite the return to the sphere of action, prompted by the death of Angold, that marks most of the canto.


          


          LXXXV  XCV (Section: Rock-Drill)


          
            [image: Senator Thomas Hart Benton, who opposed the establishment of the Bank of the United States. His Thirty Years View is a key source for this section of The Cantos.]
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            	Published in 1956 as Section: Rock-Drill, 8595 de los cantares by New Directions, New York.

          


          Pound was flown from Pisa to Washington to face trial on a charge of treason in 1946. Found unfit to stand trial because of the state of his mental health, he was incarcerated in St. Elizabeths Hospital, where he was to remain until 1958. Here he began to entertain writers and academics with an interest in his work and to write, working on translations of the Confucian Book of Odes and of Sophocles' play Women of Trachis as well as two new sections of the cantos; the first of these was Rock Drill.


          The two main written sources for the Rock Drill cantos are the Confucian Classic of History, in an edition by the French Jesuit Sraphin Couvreur, which contained the Chinese text and translations into Latin and French under the title Chou King (which Pound uses in the poem), and Senator Thomas Hart Benton's Thirty Years View: Or A History of the American Government for Thirty Years From 18201850, which covers the period of the bank wars. In an interview given in 1962, and reprinted by J. P. Sullivan (see References), Pound said that the title Rock Drill "was intended to imply the necessary resistance in getting a main thesis across  hammering."


          The first canto in the sequence, Canto LXXXV, contains 104 Chinese characters from the Chou King, in addition to a number of Latin phrases, mostly taken from Couvreur's translation. There are also a small number of Greek words. The overall effect for the English-speaking reader is one of unreadability, and the canto is hard to elucidate unless read along side a copy of Couvreur's text.


          The core meaning is summed up in Pound's footnote to the effect that the History Classic contains the essentials of the Confucian view of good government. In the canto, these are summed up in the line "Our dynasty came in because of a great sensibility", where sensibility translates the key character Ling, and in the reference to the four Tuan, or foundations, benevolence, rectitude, manners and knowledge. Rulers who Pound viewed as embodying some or all of these characteristics are adduced: Queen Elizabeth I, Cleopatra, Alexander the Great, as are Napoleon III, Franklin D. Roosevelt and Harry Dexter White, who stand for everything Pound opposes in government and finance.


          The world of nature, Pound's source of wealth and spiritual nourishment, also features strongly; images of roots, grass and surviving traces of fertility rites in Catholic Italy cluster around the sacred tree Yggdrasil. The natural world and the world of government are related to tekhne or art. Richard of St. Victor, with his emphasis on modes of thinking, makes an appearance, in close company with Eriugena, the philosopher of light.


          Canto LXXXVI opens with a passage on the Congress of Vienna and continues to hold up examples of good and bad rulers as defined by the poet with Latin and Chinese phrases from Couvreur woven through them. The word Sagetrieb, meaning something like the transmission of tradition, apparently coined by Pound, is repeated after its first use in the previous canto, underlining Pound's belief that he is transmitting a tradition of political ethics that unites China, Revolutionary America and his own beliefs.


          Canto LXXXVII opens on usury and moves through a number of references to 'good' and 'bad' leaders and lawgivers interwoven with neo-platonist philosophers and images of the power of natural process. This culminates in a passage bringing together Laurence Binyon's dictum slowness is beauty, the San Ku, or three sages, figures from the Chou King who are responsible for the balance between heaven and earth, Jacques de Molay, the golden section, a room in the church of St. Hilaire, Poitiers built to that rule where one can stand without throwing a shadow, Mencius on natural phenomena, the 17th century English mystic John Heydon (who Pound remembered from his days working with Yeats) and other images relating to the worship of light including "'MontSegur, sacred to Helios". The canto then closes with more on economics.


          The following canto, Canto LXXXVIII, is almost entirely derived from Benton's book and focuses mainly on John Randolph of Roanoke and the campaign against the establishment of the Bank of the United States. Pound viewed the setting up of this bank as a selling out of the principles of economic equity on which the U.S. Constitution was based. At the centre of the canto there is a passage on monopolies that draws on the lives and writings of Thales of Miletus, the emperor Antoninus Pius and St. Ambrose, amongst others.


          Canto LXXXIX continues with Benton and also draws on Alexander del Mar's A History of Money Systems. The same examples of good rule are drawn on, with the addition of the Emperor Aurelian. Possibly in defence of his focus on so much "unpoetical" material, Pound quotes Rodolphus Agricola to the effect that one writes "to move, to teach or to delight" (ut moveat, ut doceat, ut delectet), with the implication that the present cantos are designed to teach. The naturalists Alexander von Humboldt and Louis Agassiz are mentioned in passing.


          Apart from a passing reference to Randolph of Roanoke, Canto XC moves to the world of myth and love, both divine and sexual. The canto opens with an epigraph in Latin to the effect that while the human spirit is not love, it delights in the love that proceeds from it. The Latin is paraphrased in English as the final lines of the canto. Following a reference to signatures in nature and Yggdrasil, the poet introduces Baucis and Philemon, an aged couple who, in a story from Ovid's Metamorphoses, offer hospitality to the gods in their humble house and are rewarded. In this context, they may be intended to represent the poet and his wife.


          This canto then moves to the fountain of Castalia on Parnassus. This fountain was sacred to the Muses and its water was said to inspire poetry in those who drank it. The next line, "Templum aedificans not yet marble" refers to a period when the gods were worshiped in natural settings prior to the rigid codification of religion as represented by the erection of marble temples. The "fount in the hills fold" and the erect temple (Templum aedificans) also serve as images of sexual love.


          Pound then invokes Amphion, the mythical founder of music, before recalling the San Ku/St Hilaire/Jacques de Molay/Eriugena/Sagetrieb cluster from Canto LXXXVII. Then the goddess appears in a number of guises: the moon, Mother Earth (in the Randolph reference), the Sibyl (last encountered in the context of the American Revolution in Canto LXIV), Isis and Kuanon. In a litany, she is thanked for raising Pound up (m'elevasti, a reference to Dante's praise of his beloved Beatrice in the Paradiso) out of hell ( Erebus).


          The canto closes with a number of instances of sexual love between gods and humans set in a paradisiacal vision of the natural world. The invocation of the goddess and the vision of paradise are sandwiched between two citations of Richard of St. Victor's statement ubi amor, ibi oculuc est ("where love is, there the eye is"), binding together the concepts of love, light and vision in a single image.


          Canto XCI continues the paradisiacal theme, opening with a snatch of the "clear song" of Provene. The central images are the invented figure Ra- Set, a composite sun/moon deity whose boat floats on a river of crystal. The crystal image, which is to remain important until the end of The Cantos, is a composite of frozen light, the emphasis on inorganic form found in the writings of the 17th century mystic John Heydon, secretary of nature, who Pound first encountered via Yeats, the air in Dante's Paradiso, and the mirror of crystal in the Chou King amongst other sources. Apollonius of Tyana appears, as do Helen of Tyre, partner of Simon Magus and the emperor Justinian and his consort Theodora. These couples can be seen as variants on Ra-Set.


          Much of the rest of the canto consists of references to mystic doctrines of light, vision and intellection. There is an extract from a hymn to Diana from Layamon's 12th century poem Brut. An italicised section, claiming that the 1913 foundation of the Federal Reserve Bank, which took power over interest rates away from Congress, and the teaching of Marx and Freud in American universities ("beaneries") are examples of what Julien Benda termed La trahison des clercs, contains anti-Semitic language. Towards the close of the canto, the reader is returned to the world of Odysseus; a line from Book 5 of the Odyssey tells of the winds breaking up the hero's boat and is followed shortly by Leucothea, "Kadamon thugater" or Cadmon's daughter) offering him her veil to carry him to shore ("my bikini is worth yr raft").


          An image of the distribution of seeds from the sacred mountain opens Canto XCII, continuing the concern with the relationship between natural process and the divine. The kernel of this canto is the idea that the Roman Empire's preference for Christianity over Apollonius and its lack respect for its currency resulted in the almost total loss of the 'true' religious tradition for 1000 years. A number of neoplatonic philosophers, familiar from earlier cantos but with the addition of Avicenna, are listed as representing a fine thread of light in these Dark Ages.


          Canto XCIII opens with a quote, "A man's paradise is his good nature", taken from The Maxims of King Kati to His Son Merikara. The canto then proceeds to look at examples of benevolent action by public figures that, for Pound, illustrate this maxim. These include Apollonius making his peace with animals, Saint Augustine on the need to feed people before attempting to convert them, and Dante and Shakespeare writing on distributive justice, an aspect of their work that the poet points out is generally overlooked. Central to this aspect is a fragment from Dante, non fosse cive, taken from a passage in Paradiso, Canto VIII, in which Dante is asked "would it be worse for man on earth if he were not a citizen?" and unhesitatingly answers in the affirmative.


          Towards the end of the canto, the Make it new ideograms from Canto LIII reappear as the poem moves back towards the world of myth, closing with another phrase from the Divine Comedy, this time from Purgatorio, Canto XXVIII. The phrase tu mi fai rimembrar translates as "you remind me" and comes from a passage in which Dante addresses Matilda, the presiding spirit of the Garden of Eden. What she reminds him of is Persephone at the moment that she is abducted by Hades and the spring flowers fell from her lap. This blending of a pagan sense of the divine into a Christian context stands for much of what appealed to Pound in medieval mysticism.


          We return to the world of books in Canto XCIV. The canto opens with the name of Hendrik van Brederode, a lost leader of the Dutch Revolution, forgotten while William I, Prince of Orange is remembered. This name is lifted from correspondence between John Adams and Benjamin Rush which was finally published in 1898 by Alexander Biddle, a descendant of Pound's 'villain' Nicholas. The rest of the canto consists mainly of paraphrases and quotations from Philostratus' Life of Apollonius. At its conclusion, the poem returns to the world of light via Ra-Set and Ocellus.


          Canto XLV opens with the word LOVE in block capitals and recaps many of the Rock Drill examples of the relationship between love, light and politics. A passage deriving polis from a Greek root word for ploughing also returns us to Pound's belief that society and economic activity are based on natural productivity. The canto, and sequence, then closes with an extended treatment of the passage from the fifth book of the Odyssey in which a drowning Odysseus/Pound is rescued by Leucothea.


          


          XCVI  CIX (Thrones)


          
            	First published as Thrones: 96109 de los cantares. New York: New Directions, 1959.
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          Thrones was the second volume of cantos written while Pound was incarcerated in St. Elizabeth's. In the same 1962 interview, Pound said of this section of the poem: "The thrones in Dante's Paradiso are for the spirits of the people who have been responsible for good government. The thrones in The Cantos are an attempt to move out from egoism and to establish some definition of an order possible or at any rate conceivable on earth Thrones concerns the states of mind of people responsible for something more than their personal conduct."


          The opening canto of the sequence, Canto XCVI, begins with a fragmentary synopsis of the decline of the Roman Empire and the rise of the Byzantine Empire in the east and of the Carolingian Empire, Germanic kingdoms and the Lombards in Western Europe. This culminates in a detailed passage on the Book of the Prefect (or Eparch), in Greek the Eparchikon Biblion, a 9th century edict of the Emperor Leo VI the Wise. This document, which was based on Roman law, lays out the rules that governed the Byzantine Guild system, including the setting of just prices and so on. The original Greek is quoted extensively and an aside claiming the right to write for a specialist audience is included. The close attention paid to the actual words prefigures the closer focus on philology in this section of the poem. This focus on words ties in closely with what Pound referred to as the method of "luminous detail", in which fragments of language intended to form the most compressed expression of an image or idea act as tesserae in the making of these late cantos.


          Canto XCVII draws heavily on Alexander del Mar's History of Monetary Systems in a survey ranging from Abd al Melik, the first Caliph to strike distinctly Islamic coinage, through Athelstan, who helped introduce the guild system into England, to the American Revolution. The canto closes with a passage that sees the return of the goddess as moon and Fortuna together with Greek forms of solar worship and the Flamen Dialis that is intended to integrate gold and silver as attributes of coin and the divine.


          After an opening passage that draws together many of the main themes of the poem through images of Ra-Set, Ocellus on light (echoing Eriugena), the tale of Gassire's Lute, Leucothoe's rescue of Odysseus, Helen of Troy, Gemisto, Demeter and Plotinus, Canto XCVIII turns to the Sacred Edict of the emperor K'ang Hsi. This is a 17th century set of maxims on good government written in a high literary style, but later simplified for a broader audience. Pound draws on one such popular version, by Wang the Commissioner of the Imperial Salt Works in a translation by F.W. Baller. Comparison is drawn between this Chinese text and the Book of the Prefect and the canto closes with images of light as divine creation drawn from Dante's Paradiso.


          K'ang Hsi's son Iong Cheng published commentaries on his father's maxims and these form the basis for Canto XCIX. The main theme of this canto is one of harmony between human society and the natural order, and a number of passing references are made to related items from earlier cantos: Confucius, Kati, Dante on citizenship, the Book of the Prefect and Plotinus amongst them. Canto C covers a range of examples of European and American statesman who Pound sees as exemplifying the maxims of the Sacred Edict to a greater or lesser extent. At the core of this canto, the motif of Luecothoe's veil (kredemnon) resurfaces; this time, the hero has reached the safety of the shore and returns the magic garment to the goddess.


          The main focus of Canto CI is around the Greek phrase kalon kagathon (the beautiful and good), which calls to mind Plotinus' attitude to the world of things and the more general Greek belief in the moral aspect of beauty. This canto introduces the figure of St. Anselm of Canterbury, who is to feature over the rest of this section of the long poem. Canto CII returns to the island of Calypso and Odysseus' voyage to Hades from Book 10 of the Odyssey. There are a number of references to vegetation cults and sacrifices and the canto closes by returning to the world of Byzantium and the decline of the Western Empire.


          Cantos CIII and CIV range over a number of examples of the relationships between war, money and government drawn from American and European history and mostly familiar from earlier sections of the work. The latter canto is notable for Pound's suggestion that both Honor Mirabeau in his imprisonment and Ovid in his exile "had it worse" than Pound in his incarceration.


          At the core of Canto CV are a number of citations and quotations from the writings of St. Anselm. This 11th century philosopher and inventor of the ontological argument for the existence of God who wrote poems in rhymed prose appealed to Pound because of his emphasis on the role of reason in religion and his envisioning of the divine essence as light. In the 1962 interview already quoted, Pound points to Anselm's clash with William Rufus over his investiture as part of the history of the struggle for individual rights. Pound also claims in this canto that Anselm's writings influenced Cavalcanti and Francois Villon.


          Canto CVI turns to visions of the goddess as fertility symbol via Demeter and Persephone, in her lunar, love aspect as Selena, Helen and Aphrodite Euploia ("of safe voyages") and as hunter Athene (Proneia: "of forethought," the form in which she is worshiped at Delphi) and Diana (through quotes from Layamon). The sun as Zeus/Helios also features. These vision fragments are cross-cut with an invocation of the Taoist Kuan Tzu (Book of Master Kuan). This work argues that the mind should rule the body as the basis of good living and good governance.


          Another such figure, the English jurist and champion of civil liberties Sir Edward Coke, dominates the final three cantos of this section. These cantos, CVII, CVIII, CIX, consist mainly of 'luminous details' lifted from Coke's Institutes, a comprehensive study of English law up to his own time. In Canto CVII, Coke is placed in a river of light tradition that also includes Confucius, Ocellus and Agassiz. This canto also refers to Dante's vision of philosophers that reveal themselves as light in the Paradiso. In Canto CVIII, Pound highlights Coke's view that minting coin "Pertain(s) to the King onely" and passages on sources of state revenue. He also draws a comparison between Coke and Iong Cheng. A similar parallel between Coke and the author of the Book of the Eparch is highlighted in Canto CIX.


          The canto, and section, ends with a reference to the following lines from the second canto of the Paradiso:


          
            	O voi che siete in piccioletta barca,


            	desiderosi dascoltar, seguiti


            	dietro al mio legno che cantando varca,

          


          
            	tornate a riveder li vostri liti:


            	non vi mettete in pelago, ch forse,


            	perdendo me, rimarreste smarriti.

          


          ("O ye, who are in a little bark, desirous to listen, following behind my craft which singing passes on, turn to see again Your shores; put not out upon the deep; for haply losing me, ye would remain astray." Translation by Charles Eliot Norton)


          This reference signalled Pound's intent to close the poem with a final volume based on his own paradisiacal vision.


          


          Drafts and fragments of Cantos CX - CXVII


          
            [image: Voltaire, who said "I hate no one/not even Fr�ron" (Canto CXIV), reflecting the theme of confronting hatred in this section of the poem.]

            
              Voltaire, who said "I hate no one/not even Frron" (Canto CXIV), reflecting the theme of confronting hatred in this section of the poem.
            

          


          
            	First published as Drafts and Fragments of Cantos CX - CXVII. New York: New Directions, 1969.

          


          In 1958, Pound was declared incurably insane and permanently incapable of standing trial. Consequent on this, he was released from St Elizabeth's on condition that he return to Europe, which he promptly did. At first, he lived with his daughter Mary in the Tyrol, but soon returned to Rapallo. A crisis of belief (In November 1959, Pound wrote to his publisher James Laughlin that he "has forgotten what or which politics he ever had. Certainly has none now."), together with the effects of aging meant that the proposed paradise cantos were slow in coming and turned out to be radically different from anything the poet had envisaged.


          Pound was reluctant to publish these late cantos, but the appearance in 1967 of a pirate edition of Cantos 110116 forced his hand. Laughlin pushed Pound to publish an authorised edition, and the poet responded by supplying the more-or-less abandoned drafts and fragments he had, plus two fragments dating from 1941. The resulting book, therefore, can hardly be described as representing Pound's definitive planned ending to the poem. This situation has been further complicated by the addition of more fragments in editions of the complete poem published after the poet's death. One of these was titled Canto CXX at one point, on no particular authority. This title was later removed.


          Although some of Pound's intention to "write a paradise" survives in the text as we have it, especially in images of light and of the natural world, other themes also intruded. These include the poet's coming to terms with a sense of artistic failure, and jealousies and hatreds that must be faced and expiated.


          Canto CX opens with a pun on the word wake, conflating the wake of the little boat from the end of the previous canto and an image of Pound waking in his daughter's house in the Tyrol both from sleep and, by extension, from the nightmare of his prolonged incarceration. The goddess appears as Kuanon, Artemis and Hebe (through her characteristic epithet Kallistragalos, "of fair ankles"), the goddess of youth. The Buddhist painter Toba Sojo represents directness of artistic handling.


          The Noh figure of Awoi (from AOI NO UE), ravaged by jealousy, reappears together with the poet Ono no Komachi, the central character in two more Noh plays translated by Pound. She represents a life spent meditating on beauty which resulted in vanity and ended in loss and solitude. The canto draws to a close with the phrase Lux enim ("light indeed") and an image of the oval moon.


          Pound's "nice, quite paradise" is seen, in the Notes for Canto CXI, to be based on serenity, pity, intelligence and individual acceptance of responsibility as illustrated by Talleyrand. This theme is continued in the short extract titled from Canto CXII, which also draws on the wok of the anthropologist and explorer Joseph F. Rock in recording legends and religious rituals from China and Tibet. Again, this section of the poem closes with an image of the moon.


          Canto CXIII opens with an image of the sun moving through the zodiac, the first of a number of cycle images that occur through the canto, recalling a line from Pound's version of "AOI NO UE; Mans life is a wheel on the axle, there is no turn whereby to escape". A reference to Marcella Spann, a young woman whose presence in the Tyrol further complicated the already strained relationships between the poet, his wife Dorothy and his lover Olga Rudge, casts further light on the recurrent jealousy theme. The phrase "Syrian onyx" lifted from his 1919 Homage to Sextus Propertius, where it occurs in a section that paraphrases Propertius' instructions to his lover on how to behave after his death, reflects the elderly Pound's sense of his own mortality.


          The theme of hatred is addressed directly at the opening of Canto CXIV where Voltaire is quoted to the effect that he hates nobody, not even his archenemy Elie Freron. The remainder of this canto is primarily concerned with recognising indebtedness to the poet's genetic and cultural ancestors. The short extract from Canto CXV is a reworking from an earlier version first published in the Belfast-based magazine Threshold in 1962 and centres around two main ideas. The first of these is the hostilities that existed between Pound's modernist friends and the negative impact that this had on all their works. The second is the image of the poet as a 'blown husk', again a borrowing from the Noh, this time the play Kakitsubata.


          Canto CXVI was the last canto completed by Pound. It opens with a passage in which we see the Odysseus/Pound figure, homecoming achieved, reconciled with the sea-god. However, the home achieved is not the place intended when the poem was begun but is the terzo cielo ("third heaven") of human love. The canto contains the following well-known lines:


          
            	
              I have brought the great ball of crystal;

              
                	
                  
                    	Who can lift it?

                  

                

              

            


            	Can you enter the great acorn of light?


            	But the beauty is not the madness


            	Tho' my errors and wrecks lie about me.


            	And I am not a demigod,


            	I cannot make it cohere.

          


          This passage has often been taken as an admission of failure on Pound's part, but the reality may be more complex. The crystal image relates back to the Sacred Edict on self-knowledge and the demigod/cohere lines relate directly to Pound's translation of the Women of Trachis. In this, the demigod Herakles cries out "WHAT SPLENDOUR/IT ALL COHERES" as he is dying. These lines read in conjunction with the later "i.e. it coheres all right/even if my notes do not cohere" point towards the conclusion that towards the end of his effort, Pound was coming to accept not only his own "errors" and "madness" but the conclusion that it was beyond him, and possibly beyond poetry, to do justice to the coherence of the universe. Images of light that saturate this canto, culminating in the closing lines: "A little light, like a rushlight / to lead back to splendour". These lines again echo the Noh of Kakitsubata, the "light that does not lead on to darkness" in Pound's version.


          This final complete canto is followed by the two 1940s fragments. The first of these, Addendum for C, is a rant against usury that moves a bit away from the usual anti-Semitism in the line the defiler, beyond race and against race. The second is an untitled fragment that prefigures the Pisan sequence in its nature imagery and its reference to Jannequin.


          Notes for Canto CXVII et seq. originally consisted of three fragments, with a fourth, the sometimes Canto CXX, added after Pound's death. The first of these has the poet raising an altar to Bacchus (Zagreus) and his mother Semele, whose death was as a result of jealousy. The second centres on the lines "that I lost my centre/fighting the world". The third fragment is the one that is also known as Canto CXX. It is, in fact, some rescued lines from the earlier version of from Canto CXV, and has Pound asking forgiveness for his actions from both the gods and those he loves. The final fragment returns to beginnings with the name of Franois Bernonad, the French printer of A Draft of XVI Cantos. After quoting two phrases from Bernart de Ventadorn's Can vei la lauzeta mover, a poem in which the speaker determines to abandon love because he has been rejected, the fragment closes with the line "To be men, not destroyers." This stood as the close of The Cantos until later editions appended the two Italian cantos LXXII and LXXIII and a brief dedicatory fragment addressed to Olga Rudge.


          


          Legacy


          Despite all the controversy surrounding both poem and poet, The Cantos has been influential in the development of English-language long poems since the appearance of the early sections during the 1920s. Amongst poets of Pound's own generation, both H.D. and William Carlos Williams wrote long poems that show this influence.


          Almost all of H.D.'s poetry from 1940 onwards takes the form of long sequences, and her Helen in Egypt, written during the 1950s, covers much of the same Homeric ground as The Cantos (but from a feminist perspective), and the three sequences that make up Hermetic Definition (1972) include direct quotations from Pound's poem. In the case of Williams, his Paterson (1963) follows Pound in using incidents and documents from the early history of the United States as part of its material. As with Pound, Williams includes Alexander Hamilton as the villain of the piece.


          Pound was a major influence on the Objectivist poets, and the effect of The Cantos on Zukofsky's "A" has already been noted. The other major long work by an Objectivist, Charles Reznikoff's Testimony, (1934  1978) follows Pound in the direct use of primary source documents as its raw material. In the next generation of American poets, Charles Olson also drew on Pound's example in writing his own unfinished Modernist epic The Maximus Poems.


          Pound was also an important figure for the poets of the Beat generation, especially Gary Snyder and Allen Ginsberg. Snyder's interest in things Chinese and Japanese stemmed from his early reading of Pound's writings and his long poem Mountains and Rivers Without End (1965  1996) reflects his reading of The Cantos in many of the formal devices used. In Ginsberg's development, reading Pound was influential in his move away from the long, Whitmanesque lines of his early poetry, including towards the more varied metric and inclusive approach to a variety of subjects in the single poem that is to be found especially in his book-length sequences Planet News (1968) and The Fall of America: Poems of These States (1973).


          More generally, The Cantos, with its wide range of references and inclusion of primary sources including prose texts can be seen as prefiguring found poetry. Pound's tacit insistence that this material becomes poetry because of his action in including it in a text he chose to call a poem also prefigures the attitudes and practices that underlie 20th-century Conceptual art.


          The poetic response to the Cantos is summed up in Basil Bunting' poem, "On the Fly-Leaf of Pound's Cantos":


          
            	There are the Alps. What is there to say about them?


            	They don't make sense. Fatal glaciers, crags cranks climb,


            	jumbled boulder and weed, pasture and boulder, scree,


            	et l'on entend, maybe, le refrain joyeux et leger.


            	Who knows what the ice will have scraped on the rock it is smoothing?

          


          
            	There they are, you will have to go a long way round


            	if you want to avoid them.


            	It takes some getting used to. There are the Alps,


            	fools! Sit down and wait for them to crumble!

          


          
            Retrieved from " http://en.wikipedia.org/wiki/The_Cantos"
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          The Catcher in the Rye is a novel by J. D. Salinger. First published in the United States in 1951, the novel has been a frequently challenged book in its home country for its liberal use of profanity and portrayal of sexuality and teenage angst.


          Originally published for adults, the novel has become a common part of high school and college curricula throughout the English-speaking world; it has also been translated into almost all of the world's major languages. Around 250,000 copies are sold each year, with total sales of more than 65 million.


          The novel was chosen by Time magazine as one of the 100 best English-language novels from 1923 to 2005.


          The novel's protagonist, Holden Caulfield, has become an icon for teenage rebellion and defiance. Written in the first person, The Catcher in the Rye follows Holden's experiences in New York City in the days following his expulsion from Pencey Prep, a college preparatory school.


          


          Plot


          The novel covers a few important days in the life of Holden Caulfield, a tall, skinny, highly critical and depressed teenager who academically flunked out of Pencey Prep, a boarding school. Holden is 17 when he tells the story; he was 16 when the events occurred. Because he is so critical of others, and points out their faults only to exhibit them himself later, Holden is widely considered to be an unreliable narrator, if we take his statement chapter I page1 for granted: "I'll just tell you about this madman stuff that happened to me around last Christmas just before I got pretty run-down and had to come here and take it easy." Thus, the details and events of his story are apt to be distorted by his point of view. His penchant for wild exaggeration only serves to exacerbate this.


          His story starts on Holden's last day at Pencey Prep. He is standing on the crest of a hill that overlooks the American football field. It is the final game of the season, but Holden has never cared much for established tradition. He instead runs across the street to the residence of Mr. Spencer, his history teacher. It is revealed here that Holden has been expelled, and that he doesn't particularly care.


          Holden talks with old acquaintances at school and ultimately leaves for New York City, electing to stay there. He considers hitchhiking out west and building a cabin away from everyone he knows. Through the course of the novel, he propositions an ex-girlfriend he doesn't particularly like to come with him, who declines.


          The next day, he arranges to have his younger sister, Phoebe, meet him at lunchtime, she is carrying one of Holden's old suitcases full of clothes. Phoebe tells Holden that she is going with him. He angrily refuses, feeling that he has influenced her to want to go with him instead of staying in school. She cries and refuses to speak to him. Knowing that she will follow him, Holden walks to the zoo, letting her anger lift. Phoebe starts talking to Holden again, and Holden promises to forget about his plan to run away and return home on Wednesday. He buys her a ticket for the carousel in the park and watches her ride an old horse on it. As Holden watches her ride the carousel, his own mood lifts. Soon he is nearly moved to tears with remorse, longing, and bittersweet happiness.


          At this point in the book, he explains that he will be going to another school in the fall again but doesn't know for sure if he will start applying himself. He mentions that he is being psychoanalysed and finishes with the words, "Don't ever tell anybody anything. If you do, you start missing everybody".


          


          Characters


          Holden Caulfield is the protagonist and narrator of the story. Holden is seventeen when he tells the story, but was sixteen years old when the events took place. His narration begins with his expulsion (for academic failure) from a school called Pencey Prep. He is intelligent and sensitive, but Holden narrates in a cynical and jaded voice. He finds the hypocrisy, "phoniness", and ugliness of the world around him unbearable.


          D.B. Caulfield is Holden's older brother and lives in Hollywood. Holden professes to despise cinema for he believes it exemplifies his concept of "phoniness", but throughout the book he offers thoughtful and in-depth commentaries on films he has seen.


          Allie Caulfield was Holden's younger brother, who died of leukemia when Holden was thirteen. Even though Allie was younger than Holden, Holden idolized Allie. Holden even prays to his deceased brother for safety. The night of Allie's death, Holden smashed all the windows in the family garage with his bare fists leading to permanent damage to his hand. Because of this injury, Holden can no longer make a tight fist with his right hand. It can also be speculated that Allie's death damaged Holden mentally and is the cause of his behaviour in the book.


          Jane Gallagher is a girl with whom Holden spent a lot of time one summer, when their families stayed in neighboring summer houses in Maine. Holden likes to remember Jane as a sensitive, innocent girl with a unique approach to checkers. She is Stradlaters date Saturday evening, which bothers Holden.


          Ward Stradlater Holdens roommate at Pencey Prep. Stradlater is handsome, self-satisfied, and popular, but Holden calls him a secret slob, because he appears well groomed, but his toiletries, such as his razor, are disgustingly unclean. Stradlater is sexually active and quite experienced for a prep school student, which is why Holden also calls him a sexy bastard.


          Robert Ackley Holdens next-door neighbour in his dorm at Pencey Prep. Ackley is a pimply, insecure boy with terrible dental hygiene. He often barges into Holdens room and acts completely oblivious to Holdens hints that he should leave. Holden believes that Ackley makes up elaborate lies about his sexual experience.


          Mr. Spencer is Holdens history teacher at Pencey Prep.


          Sally Hayes is a very attractive girl whom Holden has known and dated for a long time. Though Sally is well read, Holden claims that she is stupid, although it is difficult to tell whether this judgment is based in reality or merely in Holdens ambivalence about being sexually attracted to her. She is certainly more conventional than Holden in her tastes and manners.


          Phoebe Caulfield is Holden's younger sister. She is in the fourth grade at the time Holden leaves Pencey Prep. In some ways, she can be even more mature than him, even criticizing him for childishness.


          Mrs. Morrow The mother of Holdens contemptible classmate, Ernest, she shares a train ride and creative conversation with Rudolf Schmidt, the alias used by Holden.


          Horwitz The most interesting of the cab drivers in the novel, he takes Holden to Ernies Nightclub and offers unusual zoological insight regarding those ducks and the fish at the lagoon.


          Maurice The elevator operator at the Edmont Hotel and Sunnys pimp, who procures a prostitute for Holden.


          Sunny The prostitute Holden hires through Maurice. She is one of a number of women in the book with whom Holden clumsily attempts to connect.


          Bernice, Marty, and Laverne Three thirtyish tourists from Seattle, they leave Holden with the tab at the Lavender Room. Bernice is a very good dancer.


          Carl Luce A student at Columbia who was Holdens student advisor at the Whooton School. Luce is three years older than Holden and has a great deal of sexual experience. At Whooton, he was a source of knowledge about sex for the younger boys, and Holden tries to get him to talk about sex at their meeting.


          Lillian Simmons All bust and no brains, she and her date ask Holden to sit with them at Ernies. She used to date D.B. and oozes her fake charm in hopes of making a good impression.


          Ernie A talented pianist at his own club in Greenwich Village, he exemplifies Holdens concept of an artist who has sold out.


          James Castle A student at Elkton Hills, he jumped to his death rather than recant a statement about an arrogant bully.


          Mr. Antolini Holdens former English teacher at the Elkton Hills School. Holden sometimes finds him a bit too clever, but he looks to him for guidance and support.


          


          Interpretation


          Bruce Brooks noted that Holden's attitude is the same at the end as it was in the beginning, which implies a lack of growth in distinguishing the story from young adult fiction. On the other hand, Louis Menand claimed that teachers assign it to students because of the optimism at the end, that "alienation is just a phase." While Brooks maintained that Holden acts his age, Menand observed that Holden thinks like an adult with his ability to see through people clearly.


          The novel has been interpreted as having only a negative answer to the social problems it expresses. In another type of critique, its philosophy has been negatively compared with that of Jean-Jacques Rousseau.


          Phoebe's character plays an important role of influencing Holden. Her name, Phoebe, is from the Greek Phoibus, referring to the Greek sun and moon god. The comparison suggests that she serves as an oracle figure for Holden, to whom he can confide and seek advice. Phoebe also stands to be a catalytic character for Holden. Holden pictures himself as a catcher in the rye; he imagines himself standing on a cliff in a field of rye with children playing tag around him, and as they strayed too close to the edge, he would be the one to catch them, and save them from falling. Phoebe and Holden seem to exchange roles as the catcher-fallen as well. Holden gives her the symbol of the catcher, his hunting hat, and becomes the fallen just as Phoebe assumes the role of the catcher.


          However, in the final few pages of the novel, Holden realizes that he cannot take control of Phoebe's life and attempt to prevent her from growing up. Inevitably, she will make mistakes as she matures, but he sees that he must allow her to grab the "gold ring" on the merry-go-round - a symbol of adolescent errors. Inevitably, this will include some of what he terms "phoniness." Therefore, Holden has indeed changed over the course of the novel, and has come to terms, to some extent, with his inability to be a "catcher" for Phoebe and all other children - he must allow them to grow up for themselves.


          It has also been suggested that Holden is telling his story to a Doctor in a hospital due to all the 2nd person narrative and the fact that it is a circle story.


          


          Controversy


          In 1960, a teacher was fired, and later reinstated, for assigning the novel in class. Between 1961 and 1982, The Catcher in the Rye was the most censored book in high schools and libraries in the United States. In 1981, it was both the most censored book and the second most taught book in public schools in the United States. According to the American Library Association, The Catcher in the Rye was the 13th most frequently challenged book from 19902000. It was one of the 10 most challenged books in 2005, and came off the list in 2006.


          The challenges generally begin with vulgar language, citing the novel's use of words like " bastard" and " goddam", with more general reasons including sexual references, blasphemy, undermining of family values and moral codes, Holden's being a poor role model, encouragement of rebellion, and promotion of drinking, smoking, lying, and promiscuity. Often, the challengers have been unfamiliar with the plot itself. Shelley Keller-Gage, a high school teacher who faced objections after assigning the novel in her class, noted that the challengers "are being just like Holden ... They are trying to be catchers in the rye." A reverse effect has been that this incident caused people to put themselves on the waiting list to borrow the novel, when there were none before.


          Mark David Chapman, who assassinated John Lennon, was carrying the book when he was arrested immediately after the murder and referred to it in his statement to police shortly thereafter. John Hinckley, Jr., who attempted to assassinate President Ronald Reagan in 1981, was also reported to have been obsessed with the book.


          


          Impact


          In the decade following its publication, there were over 70 essays on the novel printed in American and British magazines.


          Works inspired by The Catcher in the Rye have been said to form their own genre. The novel helped popularize the slang verb "screw up".
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          The Cat in the Hat is a children's book by Dr. Seuss, featuring a tall, anthropomorphic, mischievous cat, wearing a tall, red and white striped hat. With the series of Beginner Books that The Cat inaugurated, Seuss promoted both his name and the cause of elementary literacy in the United States. The eponymous cat appears in six of Seuss's rhymed children's books:


          
            	The Cat in the Hat


            	The Cat in the Hat Comes Back


            	The Cat in the Hat Song Book


            	The Cat's Quizzer


            	I Can Read with My Eyes Shut!


            	Daisy-Head Mayzie

          


          


          History


          Theodor Geisel, writing as Dr. Seuss, created The Cat in the Hat in response to the May 24, 1954 Life magazine article by John Hersey, titled "Why Do Students Bog Down on First R? A Local Committee Sheds Light on a National Problem: Reading." In the article, Hersey was critical of school primers:


          
            In the classroom boys and girls are confronted with books that have insipid illustrations depicting the slicked-up lives of other children. [Existing primers] feature abnormally courteous, unnaturally clean boys and girls. . . . In bookstores, anyone can buy brighter, livelier books featuring strange and wonderful animals and children who behave naturally, i.e., sometimes misbehave. Given incentive from school boards, publishers could do as well with primers.

          


          Herseys arguments were enumerated over ten pages of Magazine, which was the leading periodical during that time. After detailing many issues contributing to the dilemma connected with student reading levels, Hersey asked toward the end of the article:


          
            Why should [school primers] not have pictures that widen rather than narrow the associative richness the children give to the words they illustrate  drawings like those of the wonderfully imaginative geniuses among childrens illustrators, Tenniel, Howard Pyle, "Dr. Seuss", Walt Disney?

          


          Dr. Seuss responded to this "challenge," and began work. His publisher supplied him with a list of 400 words, ones that the publisher thought children would be learning in school. His publisher told him to cut the list in half and to try and write an interesting enough book for children. Nine months later Dr. Seuss created The Cat In The Hat, which used 223 words from the list he was given.


          In an interview he gave in Arizona magazine in June 1981, Dr. Seuss claimed the book took nine months to complete due to the difficulty in writing a book from the 223 selected words. He added that the title for the book came from his desire to have the title rhyme and the first two suitable rhyming words that he could find from the list were "cat" and "hat". Dr. Seuss also regretted the association of his book and the "look say" reading method adopted during the Dewey revolt in the 1920s. He expressed the opinion that "... killing phonics was one of the greatest causes of illiteracy in the country.


          


          The Cat in the Hat


          In the first book featuring the character (The Cat in the Hat, 1957), the Cat brings a cheerful, exotic and exuberant form of chaos to a household of two young children one rainy day while their mother is out. Bringing with him two creatures appropriately named Thing One and Thing Two, the Cat performs all sorts of wacky tricks to amuse the children, with mixed results. The Cat's antics are vainly opposed by the family pet, who is a sentient and articulate goldfish. The children (Sally and her older brother, who serves as the narrator) ultimately prove exemplary latchkey children, capturing the Things and bringing the Cat under control. He cleans up the house on his way out, disappearing seconds before the mother arrives.


          The book has been popular since its publication, and a logo featuring the Cat adorns all Dr. Seuss publications and animated films produced after Cat in the Hat.


          Seuss wrote the book because he felt that there should be more entertaining and fun material for beginning readers. From a literary point of view, the book is a feat of skill, since it simultaneously maintains a strict triple meter, keeps to a tiny vocabulary, and tells an entertaining tale. Literary critics occasionally write recreational essays about the work, having fun with issues such as the absence of the mother and the psychological or symbolic characterizations of Cat, Things, and Fish. This book is written in a style common to Dr. Seuss, anapestic tetrameter (see Dr. Seuss's meters).


          

          The Cat in the Hat has also been translated into Latin with the title Cattus Petasatus and into Yiddish with the title "di Kats der Payats".


          The story is 1626 words in length and uses a vocabulary of only 223 distinct words, of which 54 occur exactly once and 33 twice. Only a single word  another  has three syllables, while 14 have two and the remaining 221 are monosyllabic. The longest words are something and playthings.


          The Cat in the Hat has gone on to sell 7.2 million copies in the United States alone (up to 2000), making it the 9th best-selling hardcover children's book of all time.


          


          The Cat in the Hat Comes Back


          The Cat in the Hat made a return appearance in this 1958 sequel. On this occasion, he leaves Thing One and Thing Two at home, but does bring along Little Cat A, nested inside his hat. Little Cat A doffs his hat to reveal Little Cat B, who in turn reveals C, and so on down to the microscopic Little Cat Z, who turns out to be the key to the plot. The crisis involves a pink bathtub ring and other pink residue left by the Cat; Little Cat Z takes his hat off, which sucks the ring into his hat (and the other Little Cats back into the Cat in the Hat's hat).


          The book ends in a burst of flamboyant versification, with the full list of little cats arranged into a metrically-perfect rhymed quatrain. It teaches the reader the alphabet.


          Little Cats A, B and C were also characters in the 1996 TV series The Wubbulous World of Dr. Seuss.


          The Cat in The Hat Comes Back was part of the Beginner Book Video series along with There's a Wocket in My Pocket! and Fox in Socks.


          Adrian Edmondson narrated both Cat in the Hat stories for a HarperCollins audiobook that also includes Fox in Socks and Green Eggs and Ham.


          


          Beginner Books


          The Cat in the Hat was published by Random House. However because of its success, an independent publishing company was formed, called Beginner Books. Geisel was the president and editor. Beginner Books was chartered as a series of books oriented toward various stages of early reading development. (From 1957 to 1960, Random House was the distributor of Beginner Books. In 1960, Random House purchased Beginner Books, and it became a division of Random House.) The second book in the series was nearly as popular, The Cat in the Hat Comes Back, published in 1958.


          Springing from this series of beginning readers were such standards as A Fly Went By (1958), Sam and the Firefly (1958), Green Eggs and Ham (1960), Go, Dog. Go! (1961), Hop on Pop (1963), and Fox in Socks (1965), each a monument in the picturebook industry, and also significant in the historical development of early readers. All are still in print and remain very popular over forty years after their initial publication.


          Creators in the Beginner Book series were such luminaries as Jan & Stan Berenstain, P. D. Eastman, Roy McKie, and Helen Palmer (Mr. Geisels wife). The Beginner Books dominated the childrens picturebook market of the 1960s, and still plays a significant role today within the phases of students reading development. The early success of Beginner Books, both from a commercial and learn-to-read perspective, initiated the blurring between educational and entertainment books.


          


          The Cat in the Hat's Learning Library


          Starting in 1998, Random House has been releasing books in a book series titled "The Cat in the Hat's Learning Library." In each book, the Cat in the Hat, along with Thing 1 and Thing 2, shows up and teaches Dick (the boy's name in The Cat in the Hat was not revealed, but the 1971 animated special suggested it was Conrad) and Sally the many things the book's topic covers. There are even side notes that are narrated by Thing 1 and Thing 2. In the book Clam-I-Am, the Cat in the Hat takes a break, and Dick and Sally's beloved pet, Norval the Fish, along with the Cat in the Hat and the Things, teaches the children about life at the beach.


          At the end of each book, after the Cat in the Hat's teaching is done, there is a glossary on some of the words used, an index, and a list of suggested books, from other publishers, that cover the topic each book covered.


          While the illustrators leave the original outfits of Dick and Sally intact, they've made changes to Thing 1 and Thing 2. In the original "The Cat in the Hat" book and the special, Thing 1 and Thing 2 had plain white skin and blue hair and wore red sleepers. In "The Cat in the Hat's Learning Library," the illustrators have changed the Things' appearance so that they have pink skin and yellow hair and wear blue sleepers.


          See list of The Cat in the Hat's Learning Library books


          


          Adaptations


          


          Television


          


          Film


          


          Seussical The Musical


          Seussical the Musical is a musical that combines different Dr. Seuss stories together. The Cat In The Hat plays the narrator, as well as a few minor characters.


          


          Educational CD game


          Living Books has created an educational CD game of the story, guided by animated characters. Software MacKiev brought this electronic version of the book to the Mac OS X.


          


          Ride


          A ride was built based upon the book in Seuss Landing in Islands of Adventure in 1999.


          


          Parodies


          
            	A book called "The Cat NOT in the Hat!" written by a fictional "Dr. Juice" was published by Penguin Books USA in 1995. The book depicted O.J. Simpson resembling the Cat in the Hat and describing his perspective on his murder trial with verses such as, "A man this famous/Never hires/Lawyers like/Jacoby Meyers/When you're accused of a killing scheme/You need to build a real Dream Team" and "One knife?/Two knife?/Red knife/Dead wife." Dr. Seuss' widow, Audrey Geisel, sued Penguin Books, arguing that the work infringed the copyright to her husband's work. The court agreed and enjoined Penguin Books from distributing the book.


            	Freud on Seuss is a humorous short essay on the symbolism of The Cat in the Hat.


            	In an episode of The Fairly OddParents, Timmy reads a book called "The Rat in Spats", which is illustrated much like Dr. Seuss. The Rat in Spats is similar to Pinky and Phar Fig Newton from Pinky and the Brain.


            	In an episode of The Angry Beavers, an animal called "The Yak in the Sak" appears. This is most likely a parody on the cat in the hat.


            	The Cat in the Hat appeared as the protagonist in The Wubbulous World of Dr. Seuss.


            	The Cat in the Hat appeared in the Family Guy episode " Dammit Janet!" When he offers to clean up young Peter Griffin's house, Peter tells him to leave the mess as he wants to see the look on his parents faces when they get home.


            	A different version of the Cat in the Hat appeared in the Robot Chicken episode "Endless Breadsticks" voiced by Seth Green. In a segment that parodied "Seussical the Musical," the Cat in the Hat was also shown wearing a coat and had an enormous penis.


            	In the movie Borat, when Borat wants to buy a pet, he sees a turtle and calls it a "Cat in the Hat".


            	The Cat is referenced in the R.E.M. song The Sidewinder Sleeps Tonite: "The cat in the hat came back, wrecked a lot of havoc on the way ..."


            	In an episode of In Living Colour, Keenan Ivory Wayans played Jesse Jackson, touting various Dr. Seuss books re-written for poor black children. The revised titles included: The Crackhead in the Hat, along with Horton Hires a Ho, The Grinch Who Stole My Stereo, Hop on Cop, and Green Eggs and Government Cheese.

          


          


          Quoted in the U.S. Senate


          In the 110th Congress, Senate Majority Leader Harry Reid compared the impasse over a bill to reform immigration with the mess created by the Cat in The Cat in the Hat. He read lines of the book from the Senate floor, quoting "'That is good,' said the fish. 'He's gone away, yes. But your mother will come. She will find this big mess.'" He then carried forward his analogy hoping the impasse would be straightened out for "If you go back and read Dr. Seuss, the cat manages to clean up the mess." Reid's hopes did not come about for as one analyst put it "the Cat in the Hat did not have to contend with cloture."


          


          Film appearances


          In the Tom Clancy film Patriot Games (1992), Jack Ryan visits his daughter, Sally, in her hospital room and reads to her from The Cat in the Hat, which features a character named Sally: "I sat there with Sally." Later, he is reading it by himself in the hospital cafeteria, when Provisional Irish Republican Army (PIRA) leader Paddy O'Neill walks in with a gift for Ryan.


          


          Editions


          All were published by Random House. The original edition was a joint publication with Houghton Mifflin.


          
            	
              The Cat in the Hat:

              
                	First Edition

              

            

          


          
            The first edition was published in 1957, prior to the establishment of ISBNs. The first edition can be identified by the '200/200' in the top right corner of the front dust jacket flap, signifying the $2.00 selling price. The Cat In The Hat sold for $2.00 for the first year of publication, then was reduced to $1.95 with the establishment of Beginner Books in 1958.

          


          
            According to the Children's Picturebook Price Guide, 2006-2007 edition, The first edition Cat In The Hat has an estimated market value of $4000.

          


          
            	ISBN 0-394-80001-X (hardcover, 1957, Large Type Edition)


            	ISBN --none------- (hard cover, 1957, Book Club Edition)


            	ISBN 0-394-90001-4 (library binding, 1966, Large Type Edition)


            	ISBN 0-394-89218-6 (hardcover with audio cassette, 1987)


            	ISBN 0-679-86348-6 (hardcover, 1993)


            	ISBN 0-679-89267-2 (hardcover, 1999)

          


          
            	
              The Cat in the Hat Comes Back:

              
                	ISBN 0-394-80002-8 (hardcover, 1958)

              

            

          


          
            	
              The Annotated Cat: Under the Hats of Seuss and His Cats introduction and annotations by Philip Nel

              
                	ISBN 978-0-375-83369-4 (hardcover, 2007)

              

            

          


          
            Retrieved from " http://en.wikipedia.org/wiki/The_Cat_in_the_Hat"
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              	Location
            


            
              	Country:

              	New Zealand
            


            
              	Island:

              	South Island
            


            
              	Statistics
            


            
              	Population:

              	approximately 1,200 (2001)
            


            
              	Area:

              	1,900 km / 730 sq mi
            


            
              	Location
            


            
              	Latitude:

              	46 30' S
            


            
              	Longitude:

              	169 30' E
            


            
              	Administration
            


            
              	Regions:

              	Otago and Southland
            


            
              	Districts:

              	Clutha District and Southland District
            


            
              	Main towns and settlements:

              	Owaka, Waikawa, Kaka Point, Fortrose
            


            
              	Parliamentary electorate:

              	Clutha-Southland
            


            
              	[image: ]
            

          


          The Catlins (sometimes referred to as The Catlins Coast) comprises an area in the southeastern corner of the South Island of New Zealand. The area is between Balclutha and Invercargill, and is in both the Otago and Southland regions. It includes the South Island's southernmost point, Slope Point.


          The Catlins, a rugged, sparsely populated area, features a scenic coastal landscape and dense temperate rainforest, both of which are home to many endangered species of birds. Its exposed location leads to its frequently wild weather and heavy ocean swells, which are an attraction to big-wave surfers.


          Ecotourism has become of growing importance in the Catlins economy, which otherwise relies heavily on dairy farming and fishing. The region's early whaling and forestry industries have long since died away, along with the coastal shipping that led to several tragic shipwrecks. Only some 1,200 people now live in the area, many of them in the settlement of Owaka.


          


          Geography


          The Catlins area covers some 1900km (730sqmi) and forms a rough triangular shape, extending up to 50km (30mi) inland and along a stretch of coast 90km (60mi) in extent. It is bounded to the northeast and west by the mouths of two large rivers, the Clutha River in the northeast and the Mataura River in the west. To the north and northwest, the rough bush-clad hills give way to rolling pastoral countryside drained and softened by the actions of tributaries of these two rivers such as the Pomahaka River.
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          The Catlins boasts a rugged, scenic coastline. Natural features include sandy beaches, blowholes, a petrified forest at Curio Bay, and the Cathedral Caves, which visitors can reach at low tide. Much of the coastline is high cliff, with several faces over 150m (500ft) in height, and the land rises sharply from the coast at most points. For this reason, many of the area's rivers cascade over waterfalls as they approach the ocean (notably the iconic Purakaunui Falls on the short Purakaunui River).


          The South Island's southernmost point, Slope Point, projects near the southwestern corner of the Catlins. To the west of this lies Waipapa Point, often considered the boundary of the Catlins region, beyond which lies the swampy land around the mouth of the Mataura River at the eastern end of Toetoes Bay. The western boundary of the Catlins region is not well-defined, however, and some more stringent definitions exclude even Slope Point.


          Several parallel hill ranges dominate the interior of the Catlins, separated by the valleys of the Owaka, Catlins and Tahakopa Rivers, which all drain southeastwards into the Pacific Ocean. The most notable of these ranges is the Maclennan Range. Between them, these hills are often simply referred to as the Catlins Ranges. Their northwestern slopes are drained by several tributaries of the Clutha and Mataura Rivers, most notably the Mokoreta River, which flows mainly westwards, reaching the Mataura close to the town of Wyndham.
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          The highest point in the Catlins, Mount Pye  720m (2361ft)  stands 25km (15mi) north-northeast of Waikawa and close to the source of the Mokoreta River, and marks part of the Otago-Southland border. Other prominent peaks above 600m (2000ft) include Mount Rosebery, Catlins Cone, Mount Tautuku, and Ajax Hill.


          The Catlins has several small lakes, notably scenic Lake Wilkie close to the Tautuku Peninsula. Catlins Lake, near Owaka, is actually the tidal estuary of the Catlins River.


          Shipping has found the Catlins coast notoriously dangerous, and there have been many shipwrecks on the headlands that jut into the Pacific Ocean here. Two lighthouses stand at opposite ends of the Catlins to help prevent further mishaps. The Nugget Point lighthouse stands 76m (250ft) above the water at the end of Nugget Point, casting its light across a series of eroded stacks (the "nuggets" which give the point its name). It was built in 186970. The Waipapa Point light, which stands only 21m (70ft) above sea level, was the last wooden lighthouse to be built in New Zealand, and was constructed in 1884 in response to the tragic 1881 wreck of the Tararua. Both of these lighthouses are now fully automated.


          Due to its position at the southern tip of New Zealand, the Catlins coastline lies exposed to some of the country's largest ocean swells, often over 5m (16ft). Big wave surfing is developing into a regional attraction, with regular competitions and feats like Dunedin surfer Doug Young's award-winning 11m (36ft) wave in 2003 gathering publicity for the sport.


          


          Climate


          The Catlins has a cool maritime temperate climate, somewhat cooler than other parts of the South Island, and strongly modified by the effect of the Pacific Ocean. Winds can be strong, especially on the exposed coast; most of the South Island's storms develop to the south or southwest of the island, and thus the Catlins catches the brunt of many of these weather patterns.


          The Catlins  and especially its central and southern areas  experiences considerably higher precipitation than most of the South Island's east coast; heavy rain is infrequent, but drizzle is common and 200 days of rain in a year is not unusual. Rain days are spread fairly evenly throughout the year; there is no particularly rainy season in the northern Catlins, and only a slight tendency towards more autumn rain in the southwest. The average annual rainfall recorded at the Tautuku Outdoor Education Centre is about 1,300mm (51in), with little variation from year to year.


          Fine days can be sunny and warm, and daily maxima may exceed 30C (86F) in mid summer (January-February). A more usual daily maximum in summer would be 1820C (6468F). Snow is rare except on the peaks even in the coldest part of winter, though frost is quite common during the months of June to September. Typical daily maximum temperatures in winter are 1013C (5055F).


          


          History


          The first people known to live in the Catlins , Māori of the Kāti Mamoe, Waitaha, and Kāi Tahu iwi, merged via marriage and conquest into the iwi now known as Kāi Tahu. Archaeological evidence of human presence dates back to AD1000. The area's inhabitants were semi-nomadic, travelling from Stewart Island/Rakiura in the south and inland to Central Otago. They generally dwelt near river mouths for easy access to the best food resources. In legend, the Catlins forests further inland were inhabited by Maeroero (wild giants).


          The Catlins offered one of the last places where the giant flightless bird, the moa, could be readily hunted, and the timber of the forest was ideal for canoe construction (the name of the settlement Owaka means "Place of the canoe"). No formal Māori pa were located in the Catlins, but there were many hunting camps, notably at Papatowai, near the mouth of the Tahakopa River.
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          Europeans first sighted the area in 1770 when the crew of James Cook's Endeavour sailed along the coast. Cook named a bay in the Catlins area Molineux's Harbour after his ship's master Robert Molineux. Although this was almost certainly the mouth of the Waikawa River, the name was later applied to a bay to the northeast, close to the mouth of the Clutha River, which itself was for many years known as the Molyneux River.


          Sealers and whalers founded the first European settlements in the early years of the 19th century, at which time the hunting of marine mammals was the principal economic activity in New Zealand. A whaling station was established on the Tautuku Peninsula in 1839, with smaller stations at Waikawa and close to the mouth of the Clutha River.


          The Catlins take their name from the Catlins River, itself named for Captain Edward Cattlin (sometimes spelt Catlin), a whaler who purchased an extensive block of land along Catlins River on February 15, 1840 from Kāi Tahu chief Hone Tuhawaiki (also known as "Bloody Jack") for muskets and 30 (roughly NZ$3000 in 2005 dollars). New Zealand's land commissioners declined to endorse the purchase and much of the land was returned to the Māori after long negotiations ending over a decade after Cattlin's death.


          During the mid-19th century the area developed into a major saw-milling region, shipping much of the resultant timber north to the newly-developing town of Dunedin from the ports of Waikawa and Fortrose. A 200ft (60m) long jetty was built at Fortrose in 1875, although this has long since disappeared.
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          Several shipwrecks occurred along the treacherous coastline during this period. Most notably, one of New Zealand's worst shipping disasters occurred here: the wreck of the passenger-steamer Tararua, en-route from Bluff to Port Chalmers, which foundered off Waipapa Point on April 29, 1881 with the loss of all but 20 of the 151 people aboard.


          Another noted shipwreck, that of the Surat, occurred on New Year's Day in 1874. This ship, holed on rocks near Chasland's Mistake eight kilometres southeast of Tautuku Peninsula, limped as far as the mouth of the Catlins River before orders were given to abandon ship. A beach at the mouth of the Catlins River is named Surat Bay in commemoration of this wreck. The schooner Wallace and steamer Otago were also both wrecked at or near Chasland's Mistake, in 1866 and 1876 respectively, and a 4600 tonne steamer, the Manuka, ran aground at Long Point north of Tautuku in 1929.


          From the time of the Great Depression until the formation of the New Zealand Rabbit Board in 1954, rabbits became a major pest in the area, and rabbiters were employed to keep the creatures under control. The trapping of rabbits and auctioning of their skins in Dunedin became a minor but important part of the Catlins area's economy during this time.


          After a decline in the 1890s, the logging of native timber expanded into new areas made accessible by an extension of the railway, before petering out in the mid-20th century. One nail in the industry's coffin came with a series of bush fires which destroyed several mills in 1935. Much of the remaining forest is now protected by the New Zealand Department of Conservation as part of the Catlins Forest Park.


          


          Natural history


          


          Wildlife
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          The Catlins coast often hosts New Zealand Fur Seals and Hooker's Sea Lions, and Southern Elephant Seals can occasionally be seen. Several species of penguin also nest along the coast, notably the rare Yellow-eyed Penguin (Hoiho), as do mollymawks and Australasian Gannets, and the estuaries of the rivers are home to herons, stilts, godwits and oystercatchers. Bitterns and the threatened Fernbird (Matata) can also occasionally be seen along the reedy riverbanks.


          In the forests, endangered birds such as the yellowhead (mohua) and kakariki (New Zealand parakeet) occur, as do other birds such as the tui, fantail (piwakawaka), and kererū (New Zealand pigeon). One of New Zealand's only two species of non-marine mammal, the Long-tailed Bat, is found in small numbers within the forests, and several species of lizard are also found locally, the most populous of which is the Common Gecko.


          Many species of fish, shellfish, and crustaceans frequent both the local rivers and sea, notably crayfish and paua. Nugget Point in the northern Catlins is host to a particularly rich variety of marine wildlife. The proposed establishment of a marine reserve off the coast here has, however, proved controversial. Hector's Dolphins can often be seen close to the Catlins coast, especially at Porpoise Bay near Waikawa.
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          Flora


          The Catlins features dense temperate rainforest, dominated by podocarps (which covers some 600km or 230sqmi of the Catlins). The forest is thick with trees such as Rimu, Totara, Silver Beech, Matai and Kahikatea. Of particular note are the virgin Rimu and Totara forest remaining in those areas which were too rugged or steep to have been milled by early settlers, and an extensive area of Silver Beech forest close to the Takahopa River. This is New Zealand's most southerly expanse of Beech forest. Many native species of forest plant can be found in the undergrowth of the Catlins forest, including young Lancewoods, orchids such as the Spider Orchid and Perching Easter Orchid, and many different native ferns.


          Settlers cleared much of the Catlins' coastal vegetation for farmland, but there are still areas where the original coastal plant life survives, primarily around cliff edges and some of the bays close to the Tautuku Peninsula, these being furthest from the landward edges of the forest. Plant life here includes many native species adapted to the strong salt-laden winds found in this exposed region. The Catlins coastal daisy (Celmisia lindsayii) is unique to the region, and is related to New Zealand's mountain daisies. Tussocks, hebes, and flaxes are a common sight, as are native gentians, though sadly the endangered native sedge pingao can now rarely be found. In years when the Southern rātā flowers well, the coastal forest canopy turns bright red. The rātā also thrives in some inland areas.
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          Geology


          The parallel hill ranges of the Catlins form part of the Murihiku terrane, an accretion which extends inland through the Hokonui Hills as far west as Mossburn. This itself forms part of a larger system known as the Southland Syncline, which is linked to similar formations in Nelson (offset by the Alpine Fault) and even New Caledonia, 3,500km (2,200mi) away. The Catlins ranges are strike ridges composed of Triassic and Jurassic sandstones, mudstones and other related sedimentary rocks, often with a high incidence of feldspar. Fossils of the late and middle Triassic Warepan and Kaihikuan stages are found in the area.


          Curio Bay features the petrified remains of a forest 160 million years old. This is a remnant of the subtropical woodland that once covered the region, only to become submerged by the sea. The fossilised remnants of trees closely related to modern Kauri and Norfolk Pine can be seen here.


          


          Population and demographics


          The Catlins area has very few inhabitants, and the region as a whole has a population of only some 1200 people. Almost all of the Catlins' population lies either close to the route of the former State Highway running from Balclutha to Invercargill (which now forms part of the Southern Scenic Route), or in numerous tiny coastal settlements, most of which have only a few dozen inhabitants.


          The largest town in the Catlins, Owaka, has a population of about 400. It is located 35km (20mi) southwest of Balclutha. The only other settlements of any great size are Kaka Point (population150), Waikawa and Fortrose, which lies at the western edge of the Catlins on the estuary of the Mataura River. Most of the area's other settlements are either little more than farming communities (such as Romahapa, Maclennan, and Glenomaru) or seasonally populated holiday communities with few permanent residents. An outdoor education centre, run by the Otago Youth Adventure Trust is located at Tautuku, almost exactly half way between Owaka and Waikawa.


          The area's population has declined to its current level from around 2700 in 1926. At that time, the settlement of Tahakopa - which now has a population of under 100 - rivalled Owaka in size, with a population of 461 compared with Owaka's 557. Only in the last twenty years has this decline halted, with today's population figures being very similar to those of 1986.


          Before his death in 2008, poet Hone Tuwhare had become the Catlins area's best known inhabitant. Born in Northland, Tuwhare lived at Kaka Point for many years, and many of his poems refer to the Catlins.


          The area's population has predominantly European ancestry, with 94.2% of Owaka's population belonging to the European ethnic group according to the 2001 Census, compared to 93.7% for the Otago region and 80.1% for New Zealand as a whole. The median income in the same census was considerably lower than for most of the country, although the unemployment rate was very low (3.2%, compared with 7.5% nationwide).


          


          Economy
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          The early European economy of the Catlins during the 1830s and 1840s centred on whaling and sealing. The exploitation of the forests for timber started in the 1860s with the rapid growth of the city of Dunedin as a result of the goldrush of 186162. In the early 1870s more timber cargo was loaded at Owaka than at any other New Zealand port. Forestry and sawmilling declined in the late 1880s once the easily accessible timber had been removed. The extension of the railway beyond Owaka breathed new life into these industries, however, with activity peaking during the 1920s.


          The land cleared of trees largely became pasture. From the 1880s, clearing of land for dairy farming increased, especially in the areas around Tahakopa and the Owaka River valley. There is still considerable sheep and dairy farming on the cleared hills on the periphery of the region, and this accounts for much of the Catlins' income. A rural polytechnic specialising in agricultural science (Telford Polytechnic) is located south of Balclutha close to the northeastern edge of the Catlins.


          Fishing and tourism also now account for much of the area's economy. The rugged natural scenery, sense of isolation, and natural attractions such as Cathedral Caves makes the Catlins a popular destination for weekend trips by people from Dunedin and Invercargill, the two nearest cities. A large number of cribs ( holiday cottages) are found at places such as Jack's Bay and Pounawea. Ecotourism is becoming increasingly important to the area's economy, with many of the visitors coming from overseas. Tourism resources grew from three motels and four camping grounds in 1990 to eight motels, four camping grounds and 12 backpackers hostels a decade later, along with at least ten regular guided tour operations. Tourism added an estimated $2.4 million to the region's economy in 2003.


          


          Transport


          The Southern Scenic Route links Fiordland and Dunedin via the Catlins. Here it runs northeast to southwest as an alternative road to State Highway 1, which skirts the Catlins to the northwest. This section of the Southern Scenic Route - formerly designated State Highway 92 but now no longer listed as a state highway - winds through most of the small settlements in the area, and was only completely sealed during the late 1990s (a stretch of about 15km (10mi) southwest of Tautuku was surfaced with gravel prior to that time). A coastal route also parallels the inland highway between Waikawa and Fortrose, but only about two thirds of this road is sealed.


          The remaining small roads in the district, all of which link with the former State Highway, have gravel surfaces. These roads mainly link the main route with small coastal settlements, although gravel roads also extend along the valleys of the Owaka and Tahakopa Rivers, linking the main Catlins route with the small towns of Clinton and Wyndham respectively. The gravelled Waikawa Valley Road crosses the hills to join the Tahakopa-Wyndham route.


          A railway line, the Catlins River Branch, linked the area with the South Island Main Trunk Line from the late 19th century. Construction of this line began in 1879, but it did not reach Owaka until 1896. Construction was slow, due to the difficult terrain, and the final terminus of the line at Tahakopa was not completed until 1915. The economic viability of the line declined with the sawmills that it was built to serve, and the line was eventually closed in 1971. Parts of the line's route are now accessible as walkways, among them a 250m (830ft) long tunnel ("Tunnel Hill") between Owaka and Glenomaru.


          Several of the area's coastal settlements have facilities for small boats, but generally only fishing and holiday craft use them; there is no regular passenger or freight boat service to the Catlins.


          


          Government


          The Catlins area lies on the boundary of the administrative areas of the Clutha District and Southland District. Most of the Catlins is located in the Clutha District, based in Balclutha, and one of the council's fourteen representatives is elected directly from a Catlins Ward which is roughly coterminous with this area. The Clutha District is itself part of the Otago Region, controlled administratively by the Otago Regional Council (ORC) in Dunedin, 80km (50mi) to the northeast of Balclutha. The Molyneux Constituency of the ORC, which covers roughly the same area as the Clutha District, elects two councillors to the 12-member Regional Council.


          Approximately the westernmost one-third of the Catlins area lies in the Southland District, based in Invercargill, 50km (30mi) to the west of Fortrose. One of the council's 14 representatives is elected from the Toetoes Ward, which contains this part of the Catlins, along with an area around Wyndham and extending along Toetoes Bay and across the Awarua Plain. The Southland District is itself part of the Southland Region, controlled administratively by the Southland Regional Council (SRC; also known as Environment Southland), which is also based in Invercargill. The Southern Constituency of the SRC, which covers the entire Toetoes Ward and extends across the Awarua Plain almost as far as Bluff in the west and Mataura in the north, elects one councillor to the 12-member Regional Council.


          The Catlins forms part of the Clutha-Southland electorate in New Zealand's general elections. The electorate is currently represented in the New Zealand Parliament by former Leader of the Opposition Bill English ( National).


          
            Retrieved from " http://en.wikipedia.org/wiki/The_Catlins"
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              	Location

              	Wimbledon, London Borough of Merton
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              	All England Club
            


            
              	Surface

              	Grass / Outdoor
            


            
              	Men's Draw

              	128S / 128Q / 64D
            


            
              	Women's Draw

              	128S / 96Q / 64D
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          The Championships, Wimbledon, commonly referred to as Wimbledon, is the oldest major championship in tennis.


          Held annually between late June and the beginning of July for two weeks (usually ending, at the latest, on the second Sunday of July) at the All England Lawn Tennis and Croquet Club in London, England, the tournament is the third Grand Slam event played each year, preceded by the Australian Open and the French Open, and followed by the U.S. Open. The tournament duration is subject to extensions for rain.


          Separate tournaments are simultaneously held, all at the same venue, for Gentlemen's Singles, Ladies' Singles, Gentlemen's Doubles, Ladies' Doubles and Mixed Doubles. Youth tournaments  Boys' Singles, Girls' Singles, Boys' Doubles and Girls' Doubles  are also held. Additionally, special invitational tournaments are held: the 35 and over Gentlemen's Doubles, 45 and over Gentlemen's Doubles, 35 and over Ladies' Doubles and wheelchair doubles.


          


          History


          
            [image: S�bastien Grosjean takes a shot on Court 18 during the 2004 championships]

            
              Sbastien Grosjean takes a shot on Court 18 during the 2004 championships
            

          


          The Championships were first played under the control of the All England Lawn Tennis and Croquet Club in 1877 at a ground near Worple Road, Wimbledon; the only event held was Gentlemen's Singles. In 1884, the All England Club added Ladies' Singles and Gentlemen's Doubles. Ladies' Doubles and Mixed Doubles were added in 1913. The Championships moved to their present location, at a ground near Church Road, in 1922. As with the other three Grand Slam events, Wimbledon was contested by top-ranked amateur players until the advent of the open era in tennis in 1968. Britons are very proud of the tournament, though it is a source of national anguish and humour  no British man has won the singles event at Wimbledon since Fred Perry in 1936, and no British woman since Virginia Wade in 1977. The Championship was first televised in 1937.


          


          Events


          There are five main events held at Wimbledon: Gentlemen's Singles, Ladies' Singles, Gentlemen's Doubles, Ladies' Doubles and Mixed Doubles. In addition, four events are held for juniors: Boys' Singles, Girls' Singles, Boys' Doubles and Girls' Doubles. (The Mixed Doubles event is not held at the junior level.) Finally, four invitational events are held: the 35 and over Gentlemen's Invitation Doubles, the 45 and over Gentlemen's Invitation Doubles, the 35 and over Ladies' Invitation Doubles and the Wheelchair Gentlemen's Invitation Doubles.


          Matches in the Gentlemen's Singles and Gentlemen's Doubles competitions are best-of-five sets; matches in all other events are best-of-three sets. Most events are single-elimination tournaments; in other words, a player who loses a single match is immediately eliminated from the tournament. However, the 35 and over Gentlemen's Invitation Doubles and the 35 and over Ladies' Invitation Doubles are both round-robin tournaments.


          Up through 1921, the winners of the previous year's competition (except in the Ladies Doubles and Mixed Doubles) were automatically granted byes into the final round (then known as the challenge round). This led to many winners retaining their titles for successive years, as they were able to rest while their opponent competed from the start of the competition. From 1922, the title holders played through from the start of the championships.


          Each year, the tournament begins on the Monday falling between 20 and 26 June (six weeks before the first Monday in August). It is held two weeks after the Queen's Club Championships, which are considered the major warm-up period for Wimbledon for male players. Another important warm-up tournament for the men is the Gerry Weber Open, which is held in Halle, Germany at about the same time as the Queen's Club Championships. The other grass-court male tournaments before the Championships are currently 's-Hertogenbosch in the Netherlands (which also organises an event for women), and Nottingham in Britain. To adapt to the fast green surface there are also two more competitions for women, the places to host these are Birmingham and Eastbourne (both in the UK). Wimbledon usually lasts for two weeks; the main events span both weeks, but the junior and invitational events are for the most part held during the second week. Traditionally, there is no play on the "Middle Sunday", which is considered a rest day. However, rain has forced play on the Middle Sunday three times in the Championship's history: in 1991, 1997, and 2004. On each of these occasions, Wimbledon has staged a "People's Sunday", with unreserved seating and readily available, inexpensive tickets, allowing those with more limited means to sit on the show courts. Additionally, if the tournament is not completed by the end of the second Sunday, all the remaining matches are postponed until "People's Monday". The grass-court season comes to an end each year after the Championships, when the short tournament of Newport invites male players to its grounds in the U.S.


          


          Players and seeding


          A total of 128 players feature in each singles event, 64 pairs in each single-sex doubles event, and 48 pairs in Mixed Doubles. Players and doubles pairs are admitted to the main events on the basis of their international rankings, with consideration also given to their previous performances at grasscourt events. Currently (since 2001) 32 male and female players are given seedings in the Gentlemen's and Ladies' singles while 16 teams are seeded in the doubles events.


          The Committee of Management and the Referee evaluate all applications for entry, and determine which players may be admitted to the tournament directly. The committee may admit a player without a high enough ranking as a wild card. Usually, wild cards are players who have performed well during previous tournaments, or would stimulate public interest in Wimbledon by participating. The only wild card to win the Gentlemen's Singles Championship was Goran Ivaniević (2001). Players and pairs who neither have high enough rankings nor receive wild cards may participate in a qualifying tournament held one week before Wimbledon at the Bank of England Sports Ground in Roehampton. The singles qualifying competitions are three-round events; the same-sex doubles competitions last for only one round. There is no qualifying tournament for Mixed Doubles. No qualifier has won either the Gentlemen's Singles or the Ladies' Singles tournaments. The furthest that any qualifier has progressed in the main draw of a Singles tournament is the semi-final round: John McEnroe in 1977 and Vladimir Voltchkov of Belarus in 2000 (Gentlemen's Singles), and Alexandra Stevenson in 1999 (Ladies' Singles).


          Players are admitted to the junior tournaments upon the recommendations of their national tennis associations, on their International Tennis Federation world rankings and, in the case of the singles events, on the basis of a qualifying competition. The Committee of Management determines which players may enter the four invitational events.


          The Committee seeds the top players and pairs (thirty-two players in each main singles events, and sixteen pairs in each main doubles event) on the basis of their rankings. However, the Committee does also change the seedings due to a player's previous grass court performance. A majority of the entrants are unseeded. Only two unseeded players have ever won the Gentlemen's Singles Championship: Boris Becker in 1985 and Goran Ivaniević in 2001. (In 1985 there were only sixteen seeds - Becker was ranked 20th at the time; Ivaniević, however, was as low as 125th.) No unseeded player has captured the Ladies' Singles title; the lowest seeded female champion was Venus Williams, who won in 2007 as the twenty-third seed, beating her own record from 2005, when Williams won as the fourteenth seed. Unseeded pairs have won the doubles titles on numerous occasions; the 2005 Gentlemen's Doubles champions were not only unseeded, but also (for the first time ever) qualifier.


          


          Grounds
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              The order of play for all courts is displayed on boards around the grounds
            

          


          The nineteen courts used for Wimbledon are all composed purely of rye grass. The speed of 100% rye grass is much slower than the 80% rye grass mix previously used for the courts. This means that serve and volley players are no longer dominant on the surface which now favours baseliners, and has seen Wimbledon fall from being the fastest Grand Slam to the 3rd fastest, behind the U.S. Open and Australian Open. Among women, the serve and volley strategy has been less common since around 1980.


          The main show courts, Centre Court and No. 1 Court, are normally used only for two weeks a year, during the Championships, but play can extend into a third week in exceptional circumstances. The remaining seventeen courts are regularly used for other events hosted by the All England Lawn Tennis and Croquet Club. The show courts will, however, be pressed into action for the second time in three months in 2012 as Wimbledon will host the tennis events of the 2012 Olympic Games.


          Wimbledon is the only Grand Slam event played on grass courts. At one time, all the other Grand Slam events were played on grass. The French Open abandoned grass for its current red clay in 1928, while the U.S. and Australian Opens stayed with grass for decades longer. The U.S. Open abandoned grass for a synthetic clay surface in 1975 and changed again to a hard surface ( DecoTurf) with its 1978 move to its current venue. The Australian Open abandoned grass for Rebound Ace, a different type of hard surface, in 1988, and switched to yet another type of hard surface, Plexicushion, in 2008.


          The main court, Centre Court, was opened in 1922 when the All England Lawn Tennis and Croquet Club moved from Worple Road to Church Road. This change of venue was due to the huge crowd pressure at Worple Road to see the French phenomenon Suzanne Lenglen, and for which it proved completely inadequate.


          Due to possibility of rain during Wimbledon, a retractable roof is planned for the court, which is expected to be completed in 2009. The retractable roof is said to be designed to close/open in under 10 minutes and will be closed primarily to protect play from inclement (and, if necessary, extremely hot) weather during The Championships. Also, during the time of its opening/closing, play will be suspended. The court has a capacity of almost 14,000. At its south end is the Royal Box, from which members of the Royal Family and other dignitaries watch matches. Centre Court usually hosts the finals and semifinals of the main events, as well as many matches in the earlier rounds involving top-seeded players or local favourites.


          
            [image: No.1 Court]

            
              No.1 Court
            

          


          The second most important court is No. 1 Court. The court was constructed in 1997 to replace the old No. 1 Court, which was adjacent to Centre Court. The old No. 1 Court was demolished because its capacity for spectators was too low. The court was said to have had a unique, more intimate atmosphere and was a favourite of many players. The new No. 1 Court has a capacity of approximately 11,000. The third-largest court, No. 2 Court, has been dubbed the "Graveyard of Champions" due to its reputation as the court on which many seeded players have been eliminated during the early rounds. Famous players who have lost on the Graveyard during early round play include John McEnroe, Boris Becker, Andre Agassi, Pete Sampras, Martina Hingis, Venus Williams, and Serena Williams. The court has a capacity of about 3,000. There are plans to build a brand new 4,000 capacity No. 2 Court where No. 13 Court currently stands in time for the 2009 Championships.


          At the northern end of the grounds is a giant television screen on which important matches are broadcast. Fans watch from an area of grass officially known as the Aorangi Terrace, but more commonly called Henman Hill. The "hill" takes its name from local favourite Tim Henman, who many fans once hoped would become the first British man to win the tournament since Fred Perry did so in 1936. When other British players do well at Wimbledon, the hill attracts fans for them, and is often re-named by the press for them: Greg Rusedski's followers convened at "Rusedski Ridge", and the young Scotsman Andy Murray has had the hill nicknamed "Murray Mound", "Mount Murray", or "Murray Field" (after the Scottish rugby stadium).


          


          Traditions
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          Colours and uniforms


          Dark green and purple (sometimes also referred to as mauve) are the traditional Wimbledon colours. Green clothing was worn by the chair umpire, linesmen, ball boys and ball girls through the 2005 Championships; however, beginning with the 2006 Championships, officials, ball boys and ball girls were outfitted in new navy blue and cream coloured uniforms from American designer Ralph Lauren. This marked the first time in the history of the Championships that an outside company was used to design Wimbledon clothing. As of June 2006, Wimbledon's contract with Ralph Lauren is set to last until 2009.


          


          Players


          The All England Club requires players to wear "almost entirely white" clothing during matches (used as an excuse by a young Andre Agassi for not playing the tournament in 1990, although his decision may have had more to do with his game at the time being unsuited to grass; he later won the competition). No other Grand Slam tournament has such a strict dress code for players. During matches, female players are always referred to by the title "Miss" or "Mrs"; married female players were formally referred to by their husband's names: for example, Chris Evert-Lloyd appeared on scoreboards as "Mrs. J. M. Lloyd" during her marriage to John M. Lloyd. This custom has been abandoned; the title "Mr" is never used for male players.


          


          Royal Family


          Previously, players bowed or curtsied to members of the Royal Family seated in the Royal Box upon entering or leaving Centre Court. In 2003, however, the President of the All England Club, HRH The Duke of Kent, decided to discontinue the tradition. Now, players are required to bow or curtsy only if the Queen or the Prince of Wales is present.


          


          Strawberries and cream


          For the spectators, strawberries and cream is the traditional snack at Wimbledon. Approximately 62,000 pounds of strawberries and 1,540 gallons of cream are sold each year during the Championships.


          


          Radio Wimbledon


          Since 1992, Radio Wimbledon  an on-site radio station with a studio in the Centre Court building  has broadcast commentary, music and speech from 8am to 10pm daily throughout the championship. They also broadcast the draw on the Friday prior to the start of the tournament. Radio Wimbledon can be heard within a five-mile radius on 87.7 FM, and also online. It operates under a Restricted Service License and is arguably the most sophisticated RSL annually in the UK. The main presenters are Sam Lloyd and Nick Dye. Typically they work alternate four hour shifts. Reporters and commentators include Gigi Salmon, Nick Lestor, Rupert Bell, Nigel Bidmead, Guy Swindells, Lucie Ahl, Nadine Towell and Helen Whitaker. Often they will report from the "Crow's Nest", an elevated building housing the court 2 and 3 scoreboards which affords views of most of the outside courts. Regular guests include Sue Mappin. In recent years Radio Wimbledon acquired a second low-power FM frequency (within the grounds only) of 96.3 FM for uninterrupted Centre Court commentary, and, from 2006, a third for coverage from No. 1 Court on 97.8 FM. Hourly news bulletins and travel (using RDS) are also broadcast.


          


          Television Coverage


          For over 60 years, the BBC has broadcast the tournament on television in the UK, splitting time for the many matches it covers between its two main terrestrial channels, BBC One and BBC Two. During the days of British Satellite Broadcasting, its sports channel carried extra coverage of Wimbledon for subscribers, and the BBC annually distributes its commercial-free feed to outlets worldwide. Americans have made a tradition of NBC's "Breakfast at Wimbledon" specials on the weekends, where live coverage starts early in the morning (the US being a minimum of 5 hours behind the UK) and continues well into the afternoon, interspersed with commentary and interviews from Bud Collins, whose tennis acumen and (in)famous patterned trousers are well-known to tennis fans in the USA. Collins was fired by NBC in 2007, but was promptly hired by ESPN, the cable home for The Championships in the States.


          Wimbledon was also involved, unintentionally, in a piece of television history, on 1 July 1967. That was when the first, official, colour broadcast took place in the UK. Four hours live coverage of Wimbledon was shown on BBC2 (then the only colour channel in the UK), and although footage of that historic match no longer survives, the men's final that year is still held in the BBC archives, for it was the first men's final transmitted in colour.


          From 2007, the most anticipated Wimbledon matches are transmitted in High Definition, on the BBC's free-to-air channel BBC HD, with continual live coverage during the tournament of Centre Court and Court No. 1 as well as an evening highlight show ( Today at Wimbledon).


          


          Tickets


          Wimbledon is the only major grand slam where fans without tickets for play that day can queue up and still get seats on Centre Court, Court 1 and Court 2. Usually there are 2 queues and each are allotted about 250 seats for each court. Fans are handed vouchers when they arrive in their queue with a number on it and the following morning when the line moves towards the Grounds, stewards come through the line and hand out wristbands that are colour coded to the specific court. The voucher is then redeemed at the ticket office for the ticket.


          To get into the show courts, fans will normally have to queue overnight at Wimbledon. This is done by fans from all over the world and is considered part of the Wimbledon experience in itself. Tennis enthusiasts planning to queue overnight for the Championships are advised to bring along a tent and a sleeping bag. Times to queue up vary according to the weather, but anyone queueing up before 9PM on a weekday should be able to get a show court ticket. Queuing for the show courts end after the quarter finals have been completed.


          


          Trophies and prize money
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              The Ladies' (top) and Gentlemen's singles trophies.
            

          


          The Gentlemen's Singles champion receives a silver gilt cup 18.5 inches (about 47 cm) in height and 7.5 inches (about 19 cm) in diameter. The trophy has been awarded since 1887 and bears the inscription: "The All England Lawn Tennis Club Single Handed Champion of the World." The Ladies' Singles champion receives a sterling silver salver commonly known as the " Venus Rosewater Dish", or simply the "Rosewater Dish". The salver, which is 18.75 inches (about 48 cm) in diameter, is decorated with figures from mythology. The winners of the Gentlemen's Doubles, Ladies' Doubles, and Mixed Doubles events receive silver cups. The runner-up in each event receives an inscribed silver plate. The trophies are usually presented by the President of the All England Club, The Duke of Kent, and by his wife, the Duchess of Kent.


          At Wimbledon, more prize money was traditionally awarded in the Gentlemen's events than in the Ladies' events. However, as of 2007 prize money is equal at all levels (in part in response to a powerful protest by tennis player Venus Williams). This makes Wimbledon policy identical to that of the Australian Open, US Open, and most recently the French Open. In 2005, Wimbledon prize money exceeded a total of 10 million (10,085,510) total for the first time. The sums awarded to the winners of each of the main events in 2007 are as follows (the amounts shown for the doubles events are per pair):


          
            	Gentlemen's Singles Winner 700,000 (US $1,408,181.53)


            	Ladies' Singles Winner 700,000 (US $1,408,181.53)


            	Gentlemen's Doubles Winners 222,900 (US $448,405.23)


            	Ladies' Doubles Winners 222,900 (US $448,405.23)


            	Mixed Doubles Winners 90,000 (US $181,051.91)

          


          This was the first year that both the Gentlemen's and Ladies' Singles had the same prize money. Total prize money at Wimbledon 2007 was nearly 9% more than in 2006.


          


          Champions
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              Roger Federer at the 2005 championships
            

          


          Among the four major titles, Wimbledon is the one that generates the most anxiety for the British. This is due to the fact that not only has no British player won a Wimbledon singles title since 1977, but no Brit has even been in the singles finals since then. Therefore, all the British (especially the English) usually will rally around a single countryman to bring back the glory. In the recent past, the retired Tim Henman was the most prominent hope. Andy Murray has become the next hope to rally around.


          
            	Gentlemen's Singles


            	Ladies' Singles


            	Gentlemen's Doubles


            	Ladies' Doubles


            	Mixed Doubles

          


          


          Records


          
            
              	Record

              	Era

              	Player(s)

              	Count

              	Winning Years
            


            
              	Gentlemen since 1877
            


            
              	Winner of most Gentlemen's Singles titles

              	Before 1968:

              	[image: Flag of the United Kingdom] William Renshaw

              	7

              	1881-86, 1889
            


            
              	After 1968:

              	[image: Flag of the United States] Pete Sampras

              	7

              	1993-95, 1997-2000
            


            
              	Winner of most consecutive Gentlemen's Singles titles

              	Before 1968:

              	[image: Flag of the United Kingdom] William Renshaw

              	6

              	1881-86
            


            
              	After 1968:

              	[image: Flag of Sweden] Bjrn Borg

              

              [image: Flag of Switzerland] Roger Federer

              	5

              	1976-80

              

              2003-07
            


            
              	Winner of most Gentlemen's Doubles titles

              	Before 1968:

              	[image: Flag of the United Kingdom] Reggie Doherty & Laurie Doherty

              	8

              	1897-1901, 1903-05
            


            
              	After 1968:

              	[image: Flag of Australia] Todd Woodbridge

              	9

              	1993-97, 2000 (with Mark Woodforde), 2002-04 (with Jonas Bjrkman)
            


            
              	Winner of most consecutive Gentlemen's Doubles titles

              	Before 1968:

              	[image: Flag of the United Kingdom] Reggie Doherty & Laurie Doherty

              	5

              	1897-1901
            


            
              	After 1968:

              	[image: Flag of Australia] Todd Woodbridge & Mark Woodforde

              	5

              	1993-97
            


            
              	Winner of most Mixed Doubles titles - Gentlemen

              	Before 1968:

              	[image: Flag of Australia] Ken Fletcher

              

              [image: Flag of the United States] Vic Seixas

              	4

              	1963, 1965-66, 1968 (with Margaret Court)

              

              1953-56 (3 with Doris Hart, 1 with Shirley Fry Irvin)
            


            
              	After 1968:

              	[image: Flag of Australia] Owen Davidson

              	4

              	1967, 1971, 1973-74 (with Billie Jean King)
            


            
              	Winner of most Championships (total: singles, doubles, mixed) - Gentlemen

              	Before 1968:

              	[image: Flag of Australia] Laurie Doherty

              	13

              	1897-1906 (5 singles, 8 doubles)
            


            
              	After 1968:

              	[image: Flag of Australia] Todd Woodbridge

              	9

              	1993-2004 (9 doubles)
            


            
              	Ladies since 1884
            


            
              	Winner of most Ladies' Singles titles

              	Before 1968:

              	[image: Flag of the United States] Helen Wills

              	8

              	1927-30, 1932-33, 1935, 1938
            


            
              	After 1968:

              	[image: Flag of the United States] Martina Navrtilov

              	9

              	1978-79,1982-1987, 1990
            


            
              	Winner of most consecutive Ladies' Singles titles

              	Before 1968:

              	[image: Flag of France] Suzanne Lenglen

              	5

              	1919-1923
            


            
              	After 1968:

              	[image: Flag of the United States] Martina Navrtilov

              	6

              	1982-1987
            


            
              	Winner of most Ladies' Doubles titles

              	Before 1968:

              	[image: Flag of the United States] Elizabeth Ryan

              	12

              	1914 (with Agatha Morton), 1919-23, 1925 (with Suzanne Lenglen), 1926 (with Mary Browne), 1927, 1930 (with Helen Wills), 1933-34 (with Simone Mathieu)
            


            
              	[image: Flag of the United States] Billie Jean King

              	10

              	1961-62 (with Karen Hantze Susman), 1965 (with Maria Bueno), 1967-68, 1970-71, 1973 (with Rosie Casals), 1972 (with Betty Stove), 1979 (with Martina Navrtilov)
            


            
              	After 1968:

              	[image: Flag of the United States] Martina Navrtilov

              	7

              	1976 (with Chris Evert), 1979 (with Billie Jean King), 1981-84, 1986 (with Pam Shriver)
            


            
              	Winner of most consecutive Ladies' Doubles titles

              	Before 1968:

              	[image: Flag of the United States] Elizabeth Ryan

              	5

              	1919-23
            


            
              	After 1968:

              	[image: Flag of the United States] Martina Navrtilov & [image: Flag of the United States] Pam Shriver

              

              [image: Flag of the Soviet Union] Natasha Zvereva

              	4

              	1981-84

              

              1991 (with Larisa Neiland), 1992-94 ( Gigi Fernandez)
            


            
              	Winner of most Mixed Doubles titles - ladies

              	Before 1968:

              	[image: Flag of Australia] Elizabeth Ryan

              	7

              	1919, 1921, 1923 (with Randolph Lycett), 1927 (with Frank Hunter), 1928 (with Patrick Spence), 1930 (with Jack Crawford), 1932 (with Enrique Maier)
            


            
              	After 1968:

              	[image: Flag of the United States] Martina Navrtilov

              	4

              	1985 (with Paul McNamee), 1993 (with Mark Woodforde), 1995 (with Jonathan Stark), 2003 (with Leander Paes)
            


            
              	Winner of most Championships (total: singles, doubles, mixed) - ladies

              	Before 1968:

              	[image: Flag of the United States] Billie Jean King

              	20

              	1961-1979 (6 singles, 10 doubles, 4 mixed)
            


            
              	[image: Flag of the United States] Elizabeth Ryan

              	19

              	1914-1934 (12 doubles, 7 mixed)
            


            
              	After 1968:

              	[image: Flag of the United States] Martina Navrtilov

              	20

              	1976-2003 (9 singles, 7 doubles, 4 mixed)
            


            
              	Miscellaneous
            


            
              	Most matches played (men)

              	[image: Flag of France] Jean Borotra

              	223

              	
            


            
              	Most matches played (women)

              	[image: Flag of the United States] Martina Navrtilov

              	326

              	
            


            
              	Loser of most singles finals (men or women)

              	[image: Flag of the United States] Chris Evert

              	7

              	
            


            
              	Lowest-ranked Winner (men or women)

              	[image: Flag of Croatia] Goran Ivaniević

              	125th

              	
            


            
              	The only wildcard Winner (men or women)

              	[image: Flag of Croatia] Goran Ivaniević

              	

              	2001
            


            
              	Lowest ranked Winner (women)

              	[image: Flag of the United States] Venus Williams

              	31st (23rd seed)

              	
            

          


          


          Wimbledon in popular culture


          
            	Episode seven of the TV show Monty Python's Flying Circus features a tennis-playing blancmange that attempts to win Wimbledon by turning otherwise normal people into Scotsmen (as, according to the show, Scotland is the "worst tennis-playing nation on Earth"), but is eaten mid-match by one Mr and Mrs Brainsample.


            	In Bon Voyage, Charlie Brown (and Don't Come Back!!) (1980), Snoopy plays tennis at Wimbledon.


            	Wimbledon, a 2004 film staring Paul Bettany and Kirsten Dunst as tennis stars.


            	In an episode of Family Guy, Peter Griffin talks about sneaking into the tournament.


            	In the episode Kamp Krusty in The Simpsons, Krusty the Klown is at Wimbledon when he should be at the camp.


            	Get Fuzzy: On April 20, 2007, as Satchel is reading a Wikipedia entry about Bucky's debut album, Bucky implores Satchel to "scroll down to the bit about where I won Wimbledon."

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/The_Championships%2C_Wimbledon"
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          The Chronicles of Narnia is a series of seven fantasy novels for children written by C. S. Lewis. It is considered a classic of children's literature and is the author's best-known work, having sold over 100 million copies in 41 languages. Written by Lewis between 1949 and 1954 and illustrated by Pauline Baynes, The Chronicles of Narnia have been adapted several times, complete or in part, for radio, television, stage, and cinema.


          The series contains many allusions to traditional Christian ideas, presented in a format designed to make them easily accessible to younger readers; however, the books can also be read purely for their adventure, colour, and richness of ideas, and as a result have become favourites of children and adults, Christians and non-Christians alike. In addition to employing Christian themes, Lewis also borrows characters and ideas from Greek and Roman mythology, as well as from traditional British and Irish fairy tales.


          The Chronicles of Narnia present the adventures of children who play central roles in the unfolding history of the fictional realm of Narnia, a place where animals talk, magic is common, and good battles evil. Each of the books (with the exception of The Horse and His Boy) features as its protagonists children from our world who are magically transported to Narnia, where they are called upon to help the lion Aslan right some wrong.


          Although he only appears in three of the seven books, the main character is generally considered to be Digory Kirke, who is by far the wisest character in the books, with the exception of Aslan. Digory is introduced as the title character in the first book, The Magician's Nephew, and appears as the old professor in later books. The BBC Radio 4 drama of all 7 chronicles tells the story from Digory's point of view.


          


          The seven books


          The Chronicles of Narnia have been in continuous publication since 1954 and have sold over 100 million copies in 41 languages (Kelly 2006) (Guthmann 2005). Lewis was awarded the 1956 Carnegie Medal for The Last Battle, the final book in the Narnia series. The books were written by Lewis between 1949 and 1954 but were not written entirely in either the order they were originally published or in the chronological order in which they are currently presented (Ford 2005). The original illustrator was Pauline Baynes and her simple pen and ink drawings are still used in publication today. The seven books that make up The Chronicles of Narnia are presented here in the order in which they were originally published (see reading order below). Completion dates for the novels are English ( Northern Hemisphere) seasons.


          


          The Lion, the Witch and the Wardrobe (1950)


          The Lion, the Witch and the Wardrobe, completed in the spring of 1950 (Ford 2005) and published in 1950, tells the story of four ordinary children: Peter, Susan, Edmund, and Lucy Pevensie. They discover that the wardrobe in an old professor's house leads to the magical land of Narnia, currently under the spell of a witch. The children fulfill an ancient, mysterious prophecy as they help Aslan save Narnia from the evil White Witch who has reigned over the kingdom of Narnia for a hundred years.


          


          Prince Caspian: The Return to Narnia (1951)


          Completed in the autumn of 1950 and published in 1951, Prince Caspian: The Return to Narnia tells the story of the Pevensie children's second trip to Narnia, during which they discover that an evil king has usurped the throne. Once again, they set out to save Narnia, this time with the help of the rightful ruler, Prince Caspian.


          


          The Voyage of the Dawn Treader (1952)


          Completed in the winter of 1950 and published in 1952, The Voyage of the Dawn Treader returns Edmund and Lucy Pevensie, along with their priggish cousin, Eustace Scrubb, to Narnia. Once there, they accompany King Caspian on a voyage to find the seven lords who were banished when Miraz took over the throne. This perilous journey brings them face to face with many wonders and dangers as they sail toward Aslan's country at the end of the world.


          


          The Silver Chair (1953)


          Completed in the spring of 1951 and published in 1953, The Silver Chair is the first book without the Pevensie children. Instead, Aslan calls Eustace back to Narnia together with his classmate Jill Pole. There they are given four clues to find Prince Rilian, Caspian's son, who had been kidnapped ten years earlier. Eustace and Jill, with the help of Puddleglum the Marsh-wiggle and many others, face great danger before finding Rilian.


          


          The Horse and His Boy (1954)


          Completed in the spring of 1950 and published in 1954, The Horse and His Boy is the first of the books that does not follow the previous one sequentially; instead, it takes place during the reign of the Pevensies in Narnia, an era which begins and ends in the last chapter of The Lion, the Witch and the Wardrobe. The story is about Bree, a talking horse, and Shasta, a young boy, who have both been held (albeit separately) in bondage in Calormen, a country to the south of Narnia. By chance, they meet each other and plan their return to Narnia and freedom. On their journey they discover that the Calormenes are about to invade Archenland, and they plan to arrive there first to alert the King.


          


          The Magicians Nephew (1955)


          Completed in the winter of 1954 and published in 1955, the prequel The Magician's Nephew brings the reader back to the very beginning of Narnia where we learn how Aslan created the world and how evil first entered it. Another group of people from Earth stumble into Narnia via an entirely different route. Many long-standing questions about Narnia are answered, such as how inter-world travel was made possible, how a lampost came to be in a woodland and where the wardrobe came from.


          


          The Last Battle (1956)


          Completed in the spring of 1953 and published in 1956, The Last Battle chronicles the end of the world of Narnia. Jill and Eustace return to save Narnia from Shift, an ape, who tricks Puzzle, a donkey, into impersonating the lion Aslan. In this book, it is revealed what Aslan's country really is.


          


          Reading order


          Fans of the series often have strong opinions over the correct ordering of the books. When the books were originally published, they were not numbered. The first American publisher, Macmillan, put numbers on the books in the order in which they were published. When HarperCollins took over the series in 1994, the books were renumbered using the internal chronological order, as suggested by Lewis' stepson, Douglas Gresham.


          
            
              Publication order compared with Chronological order
            

            
              	Publication order

              	Chronological order
            


            
              	The Lion, the Witch and the Wardrobe

              	The Magician's Nephew
            


            
              	Prince Caspian

              	The Lion, the Witch and the Wardrobe
            


            
              	The Voyage of the Dawn Treader

              	The Horse and His Boy
            


            
              	The Silver Chair

              	Prince Caspian
            


            
              	The Horse and His Boy

              	The Voyage of the Dawn Treader
            


            
              	The Magician's Nephew

              	The Silver Chair
            


            
              	The Last Battle

              	The Last Battle
            

          


          To make the case for his suggested order, Gresham quoted Lewis' reply to a letter from an American fan in 1957 who was having an argument with his mother about the order:


          
            I think I agree with your order [i.e. chronological] for reading the books more than with your mothers. The series was not planned beforehand as she thinks. When I wrote The Lion I did not know I was going to write any more. Then I wrote P. Caspian as a sequel and still didn't think there would be any more, and when I had done The Voyage I felt quite sure it would be the last. But I found as I was wrong. So perhaps it does not matter very much in which order anyone read them. Im not even sure that all the others were written in the same order in which they were published. (Dorsett & Mead 1996)

          


          In the HarperCollins adult editions of the books (2005), the publisher asserts Lewis' preference for the numbering they adopted in a notice on the copyright page:


          
            
              Although The Magician's Nephew was written several years after C.S. Lewis first began The Chronicles of Narnia, he wanted it to be read as the first book in the series. HarperCollins is happy to present these books in the order which Professor Lewis preferred.

            

          


          Some fans of the series who appreciate the original order believe that Lewis was only being polite to a child, and that he could have changed the order in his lifetime had he so desired (Brady 2005). They maintain that much of the magic of Narnia comes from the way in which the world is gradually presented in The Lion, the Witch and the Wardrobe. They believe that the mystery of the wardrobe is narratively a much better introduction than in The Magician's Nephew  where the word "Narnia" is the fortieth word in the book. Moreover, they say that it is clear from the texts themselves that The Lion, the Witch and the Wardrobe was intended to be the first book read, and that The Magician's Nephew was not. For instance, in The Lion, the Witch and the Wardrobe, when Aslan is first mentioned, the narrator states, "None of the children knew who Aslan was, any more than you do." Fans of the original order say that that statement is nonsensical if one has already read The Magician's Nephew. Other similar textual examples are also cited. This argument hinges partly on the claim that Chronology is not equivalent to Narrative (Rilstone 2004).


          


          Christian parallels


          
            	Specific Christian parallels may be found in the entries for individual books and characters.

          


          Although he did not set out to do so, in the process of writing his fantasy works, Lewis (an adult convert to Christianity) found himself incorporating Christian theological concepts into his stories. As he wrote in Of Other Worlds:


          
            
              Some people seem to think that I began by asking myself how I could say something about Christianity to children; then fixed on the fairy tale as an instrument, then collected information about child psychology and decided what age group Id write for; then drew up a list of basic Christian truths and hammered out allegories to embody them. This is all pure moonshine. I couldnt write in that way. It all began with images; a faun carrying an umbrella, a queen on a sledge, a magnificent lion. At first there wasnt anything Christian about them; that element pushed itself in of its own accord.

            

          


          Lewis, an expert on the subject of allegory (Collins 1980, pp.305) and the author of The Allegory of Love, maintained that the books were not allegory, and preferred to call the Christian aspects of them "suppositional". This is similar to what we would now call fictional parallel universes. As Lewis wrote in a letter to a Mrs Hook in December of 1958:


          
            If Aslan represented the immaterial Deity in the same way in which Giant Despair [a character in The Pilgrim's Progress] represents despair, he would be an allegorical figure. In reality, however, he is an invention giving an imaginary answer to the question, What might Christ become like if there really were a world like Narnia, and He chose to be incarnate and die and rise again in that world as He actually has done in ours? This is not allegory at all (Martindale & Root 1990).

          


          With the release of the 2005 Disney film there has been renewed interest in the Christian parallels found in the books. Some find them distasteful, while noting that they are easy to miss if you are not familiar with Christianity (Toynbee 2005). Alan Jacobs, author of The Narnian: The Life and Imagination of C.S. Lewis, says flatly that Lewis has become "a pawn in America's culture wars" (Jacobs 2005). Some Christians see the Chronicles as excellent tools for Christian evangelism (Kent 2005). A multitude of books have been written that draw attention to the Chronicles' Biblical parallels (see Further Reading below).


          


          Influences on Narnia


          


          Lewis' life


          Lewis's early life has echoes within the Chronicles. Born in Belfast, Northern Ireland in 1898, he moved with his family to a large house on the edge of the city when he was seven. The house contained long hallways and empty rooms, and Lewis and his brother invented make-believe worlds while exploring their home. Like Caspian and Rilian, Lewis lost his mother at an early age (about 10); like Edmund, Jill, and Eustace, he spent a long, miserable time in English boarding schools and, as a young boy, he, again like Caspian, had a tutor who brought new light into his dark, sad life.


          During World War II, many children were evacuated from London because of air raids. Some of these children (including one named Lucy) stayed with Lewis at his home in Oxford, just as the Pevensies stayed with the professor (Wilson 2005).


          


          The Inklings


          Lewis was the chief member of the Inklings, an informal literary discussion group in Oxford which at various times included the writers J. R. R. Tolkien, Charles Williams, Lewis's brother W. H. Lewis, and Roger Lancelyn Green. Readings and discussions of the members' unfinished works were one of the main activities of the group when they met, usually on Thursday evenings, in C. S. Lewis's college rooms at Magdalen College. Some of the Narnia stories are thought to have been read to the Inklings for their appreciation and comment.


          


          Influences from mythology


          The fauna of the series borrows from both Greek mythology and Norse mythology. For example, centaurs originated in Greek myth, and dwarfs have origins in Norse myth.


          Drew Trotter, president of the Centre for Christian Study, noted that the producers of the film version of The Chronicles of Narnia felt that The Chronicles of Narnia closely follows the archetypal pattern of the monomyth as detailed in Joseph Campbell's The Hero With a Thousand Faces (Trotter 2005). Both The Chronicles of Narnia and the New Testament contain Jungian archetypal imagery.


          Michael Ward has recently argued that in the seven books of the Chronicles Aslan takes on the characteristics of the seven planets of medieval cosmology. His theory has quickly gained widespread acceptance from Lewis scholars such as Walter Hooper, Alan Jacobs, and Derek Brewer.(Ward 2005)


          


          Name


          The origin of the name Narnia is uncertain. According to Paul Ford's Companion to Narnia, there is no indication that Lewis was alluding to the ancient Umbrian city Nequinium, renamed Narnia by the conquering Romans in 299 BC after the river Nar, a tributary of the Tiber. However, since Lewis studied classics at Oxford, it is possible that he came across at least some of the seven or so references to Narnia in Latin literature (Ford 2005). There is also the possibility (but no solid evidence) that Lewis, who studied medieval and Renaissance literature, was aware of a reference to Lucia von Narnia ("Lucy of Narnia") in a 1501 German text, Wunderliche Geschichten von geistlichen Weybbildern ("Wondrous stories of monastic women") (Ercole dEste 1501) (Green 2007). There is no evidence of a link with Tolkien's Elvish ( Sindarin) word narn, meaning a lay or poetic narrative, as in his posthumously published Narn i Chn Hrin, though Lewis may have read or heard parts of this at meetings of the Inklings.


          


          Narnia's influence on others


          


          Influence on authors


          A more recent British series of novels, Philip Pullman's His Dark Materials, has been seen as a response to the Narnia books. Pullman's series favours scientific materialism over religion, wholly rejecting the themes of Christian theology which permeate the Narnia series, but has many of the same issues, subject matter, and types of characters (including talking animals) as the Chronicles of Narnia.


          Fantasy author Neil Gaiman wrote the 2004 short story " The Problem of Susan", in which an elderly woman, Professor Hastings, is depicted dealing with the grief and trauma of her entire family dying in a train crash. The woman's first name is not revealed, but she mentions her brother "Ed", and it is strongly implied that this is Susan Pevensie as an elderly woman. In the story Gaiman presents, in fictional form, a critique of Lewis' treatment of Susan. The story can be found in Flights: Extreme Visions of Fantasy Volume II (edited by Al Sarrantonio) and in the Gaiman collection Fragile Things. "The Problem of Susan" is written for an adult audience and deals with sexuality and violence (Gaiman 2004, pp.151ff). Additionally, Gaiman's Sandman graphic novel series features a Narnia-like "dream island" in its story arc entitled A Game of You.


          The Talisman, written by Stephen King and Peter Straub, features a boy named Jack who travels between our Earth and a magical world in hopes of acquiring a mystical object in order to save the life of his mother who is dying of cancer, as well as the world. A main premise of the book, the concept of "twinners", closely resembles Lewis' assertion that Aslan is a manifestation of Jesus Christ in a parallel world. In King's The Dark Tower series, the Dark Tower is described as the "lynchpin" where all possible realities connect. At one point it is stated that in one reality the Tower manifests as a lion. Also, in the last book, the protagonists flee through a wardrobe (by teleportation from Dinky Earnshaw). Jake also mentions remembering the book.


          In Katherine Paterson's book Bridge to Terabithia, one of the main characters, Leslie, tells the other main character, Jesse, of her love of C. S. Lewis' books, and mentions Narnia. Some people have accused her of plagiarism, because of a Narnian island named Terebinthia, but Paterson has said that the reference was not deliberate (Paterson 2003, pp.1).


          Science fiction author Greg Egan's short story "Oracle" depicts a parallel universe with an author nicknamed "Jack" who has written novels about the fictional Kingdom of Nesica, and whose wife is dying of cancer. The story uses several Narnian allegories to explore issues of religion and faith versus science and knowledge.


          


          Influence on popular culture


          As one would expect with any popular, long-lived work, references to The Chronicles of Narnia are relatively common in pop culture. References to the lion Aslan, travelling via wardrobe, and direct references to The Chronicles of Narnia occur in books, television, songs, games and graphic novels. For example:


          
            	The American rock band Phish's song Prince Caspian from the album Billy Breathes features what may be "the sound of horse's hooves galloping under water" and the repeated lyric, "Oh to be Prince Caspian, afloat upon the waves... with nothing to return to but the demons in their caves."


            	In Roald Dahl's book Matilda, the title character Matilda says that she loves the book The Lion, the Witch and the Wardrobe.


            	The computer adventure game Simon the Sorcerer contains a scene in which the main character finds a stone table and says, "perfect for troll meals and shaved lions".


            	In the graphic novel The League of Extraordinary Gentlemen (vol. 2, num. 1), reference is made in a text fragment to the apple tree from The Magician's Nephew. In the next comic in the series, a text piece refers to the possibility of making a wardrobe from the apple tree.

          


          


          Criticism


          


          Sexism


          C. S. Lewis and the Chronicles of Narnia series have received various criticisms over the years, much of it by fellow authors. Allegations of sexism centre around the description of Susan Pevensie in The Last Battle; Lewis characterizes Susan as being "no longer a friend of Narnia" and interested "in nothing nowadays except lipstick, nylons and invitations". At the end of The Last Battle the other children die and join Aslan in the Narnian afterlife. Susan remains alive, her ultimate fate unknown.


          J.K. Rowling, author of the Harry Potter series, has said:


          
            "There comes a point where Susan, who was the older girl, is lost to Narnia because she becomes interested in lipstick. She's become irreligious basically because she found sex, I have a big problem with that." (Grossman 2005)

          


          Philip Pullman, author of the His Dark Materials trilogy, describes the Narnia stories as "monumentally disparaging of women". (Ezard 2002) He interprets the Susan passages this way:


          
            "Susan, like Cinderella, is undergoing a transition from one phase of her life to another. Lewis didn't approve of that. He didn't like women in general, or sexuality at all, at least at the stage in his life when he wrote the Narnia books. He was frightened and appalled at the notion of wanting to grow up." (Pullman 1998)

          


          But Rilstone, among others, opposes this view, arguing that the "lipsticks, nylons and invitations" quote is taken out of context. They maintain that in The Last Battle Susan is excluded from Narnia explicitly because she no longer believes in it. At the end of the story Susan is still alive and may end up rejoining her family. Moreover, Susan's adulthood and sexual maturity are portrayed in a positive light in The Horse and his Boy. Why, Lewis supporters ask, would Lewis later use them as the reason for her exclusion from Narnia? Lewis supporters cite the positive roles of women in the series, including Jill Pole in The Silver Chair, Aravis Tarkheena in The Horse and His Boy, Polly Plummer in The Magician's Nephew, and particularly Lucy Pevensie in The Lion, the Witch and the Wardrobe,. Jacobs asserts that Lucy is the most admirable of the human characters, and that in general the girls come off better than the boys through the stories (Anderson 2005), (Rilstone 2005), (Jacobs 2005), (Bowman 2003).


          


          Racism


          In addition to the sexism accusation, Pullman has also implicated The Chronicles of Narnia series in fostering racism. (Ezard 2002)(BBC News 2005)


          
            [For Lewis] "Death is better than life; boys are better than girls; light-coloured people are better than dark-coloured people; and so on. There is no shortage of such nauseating drivel in Narnia, if you can face it" (Pullman 1998).

          


          About racism in The Horse and His Boy specifically, newspaper editor Kyrie O'Connor writes:


          
            "It's just too dreadful. While the book's storytelling virtues are enormous, you don't have to be a bluestocking of political correctness to find some of this fantasy anti-Arab, or anti-Eastern, or anti- Ottoman. With all its stereotypes, mostly played for belly laughs, there are moments you'd like to stuff this story back into its closet" (OConnor 2005).

          


          The racism critique is based on a negative representation of other races and religions, particularly the Calormenes. Novelist Philip Hensher and other critics regard the portrayal of Calormene culture as an attack on Islam. (Hensher 1998). The Calormenes are described as oily and dark-skinned people who wear turbans and pointy slippers and are armed with scimitars. This depiction has been cited as a blatant allegorical comparison to the traditional attire of Islam and Sikhism. Turbans are worn by Muslim clerics, and most adult Sikh males. Scimitars originated in the Middle East, and are highly symbolic of Islam. The Calormenes worship the "false god" Tash, who is portrayed as a stereotypical Satanic being requiring evil deeds and sacrifices from his followers.


          However, Calormene religion has no resemblance to Islam, as it is polytheistic and worships a plethora of gods. The religion of the Calormenes seems more likely to have been based on early Canaanite and Carthaginian religion, which also required human sacrifice, and was portrayed as the ultimate in diabolism in G. K. Chesterton's The Everlasting Man, a book which Lewis admired. Claims of racism are also countered by Lewis' positive portrayal of several Calormenes. In The Horse and His Boy, the female protagonist Aravis is a Calormene noblewoman who is accepted whole-heartedly by the Archenlanders and Narnians and marries Cor, an Archenland prince. In The Last Battle, the Calormene Emeth is deemed a worthy person by Aslan regardless of his skin colour and despite the fact that he was a worshiper of Tash (Nelson 2005, pp.B14). The entire country of Calormen, including its capital city of Tashbaan, is part of Aslan's "heaven" in The Last Battle.


          Lewis supporters point to the fact that Lewis writings have a particularly British Victorian era flavour that was much in fashion during his lifetime, but that may be seen as politically incorrect nowadays. O'Connor writes, "In his time, people thought it was amusing to make fun of other cultures. We don't. Read the stories, ask questions, and remember that the person who wrote this story was altogether too human."


          


          Paganism


          Lewis has also received criticism from Christians and Christian organizations who feel that The Chronicles of Narnia promotes "soft sell paganism and occultism", because of the recurring pagan themes and the supposedly heretical depictions of Christ as an anthropomorphic lion. Satyrs, fauns, centaurs, dwarves, giants, and even the pagan god Bacchus and the Maenads are depicted in a positive light, although they are distinctly pagan motifs. Even an animistic "River god" is portrayed in a positive light (Chattaway 2005), (Berit 2005). According to Josh Hurst of Christianity Today, "not only was Lewis hesitant to call his books Christian allegory, but the stories borrow just as much from pagan mythology as they do the Bible" (Hurst 2005).


          Lewis himself believed that pagan mythology could act as a preparation for Christianity, both in history and in the imaginative life of an individual, and even suggested that modern man was in such a lamentable state that perhaps it was necessary "first to make people good pagans, and after that to make them Christians" (Lewis, Calabria & Moynihan 1998). He also argued that imaginative enjoyment of (as opposed to belief in) classical mythology has been a feature of Christian culture through much of its history, and that European literature has always had three themes: the natural, the supernatural believed to be true (Christianity) and the supernatural known to be imaginary (mythology).


          


          The Narnian universe


          Most of The Chronicles of Narnia take place in Lewis' constructed world of Narnia. The Narnian world itself is one world in a multiverse of countless worlds including our own. Passage between these worlds is possible, though rare, and may be accomplished in various fashions. Visitors to Narnia observe that the passage of time while they are away is unpredictable. For example, if one year had passed since one left Narnia and returned, a thousand years, or perhaps only a week, could have gone by in Narnia. Narnia itself is populated by a wide variety of creatures most of whom would be recognisable to those familiar with European mythologies and British fairy tales.


          


          Inhabitants


          Lewis largely populates his stories with two distinct classes of inhabitants: people from our own world and creatures created by the character Aslan and the descendants of these creatures. This is typical of works that involve parallel universes. The majority of characters from our own world serve as the protagonists of the various books, however some are only mentioned in passing. Those inhabitants that Lewis creates through the character Aslan are viewed as either of wonderful variety or a confusing hodgepodge, depending on the reader. Lewis does not limit himself to a single source; instead he borrows from many sources and adds a few more of his own to the mix.


          


          Geography


          The Chronicles of Narnia describes the world in which Narnia exists as one major landmass faced by "the Great Eastern Ocean". This ocean contains the Seven Isles, Galma, Terebinthia and the Lone Islands which are visited in "The Voyage of the Dawn Treader". On the main landmass are the countries of Narnia, Archenland, Calormen, and Telmar, as well as a variety of other areas that play a part in the narrative but are not described as countries: The Western Wild, a mountainous place to the west of Narnia and Wildlands of the North. Lewis also provides glimpses of more fantastic locations that exist in and around the main world of Narnia, like the end of the Narnian world and the bottom of it.


          Notably, Narnian geography is subject to the ravages of geological processes. In "Prince Caspian", the children return after an unknown period of time to discover that a river which they had known during "the Lion the Witch and the Wardrobe" had changed course, creating an island at its mouth, and deep gorges in its upper reaches.


          There are several maps of the Narnia universe available, including what many consider the "official" one, a full-colour version published in 1972 by the books' illustrator, Pauline Baynes. This is currently out of print, although smaller copies can be found in the most recent HarperCollins 2006 hardcover edition of The Chronicles of Narnia. Two other maps have recently been produced following the popularity of the 2005 film The Chronicles of Narnia: The Lion, the Witch and the Wardrobe. One, called the "Rose Map of Narnia," is based loosely on Baynes' map and has Narnia trivia and pro-Christian material printed on the reverse. Another map, done in a monochromatic, archaic style reminiscent of Tolkien's Middle-earth maps, is available in print and in an interactive version on the movie DVD. However, it depicts only Narnia and does not include the other countries in the Narnian universe.


          


          Cosmology


          A recurring plot device in The Chronicles is the interaction between the various worlds that make up the Narnian multiverse. A variety of devices are used to initiate these cross-overs which generally serve to introduce characters to the land of Narnia. The Cosmology of Narnia is not as internally consistent as that of Lewis contemporary Tolkien's Middle-earth, but works quite well given the more fairy tale atmosphere of the work. During the course of the series we learn, generally in passing, that the world of Narnia is flat, geocentric, has stars with a different makeup than our own, and that the passage of time does not correspond directly to the passage of time in our world. Michael Ward, in his book 'Planet Narnia: The Seven Heavens in the Imagination of C.S. Lewis' (Oxford University Press, 2008), argues that medieval cosmology gave Lewis his underlying plan for each book, the seven Chronicles corresponding to the seven planetary spheres of the pre-Copernican universe, about which Lewis wrote so extensively in his academic works.


          


          History


          Lewis takes us through the entire life of the world of Narnia, showing us the process by which it was created, snapshots of life in Narnia as the history of the world unfolds, and how Narnia is ultimately destroyed. Not surprisingly in a children's series, children, usually from our world, play a prominent role as all of these events unfold. The history of Narnia is generally broken up into the following periods: creation and the period shortly afterwards, the rule of the White Witch, the Golden Age, the invasion and rule of the Telmarines, their subsequent defeat by Caspian X, the rule of King Caspian and his descendants, and the destruction of Narnia. Like many stories, the narrative is not necessarily always presented in chronological order.
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          The Count of Monte Cristo (French: Le Comte de Monte-Cristo) is an adventure novel by Alexandre Dumas, pre. It is often considered, along with The Three Musketeers, as Dumas' best work, and is frequently included on lists of the best novels of all time. The writing of the work was completed in 1844. Like many of his novels, it is expanded from the plot outlines suggested by his collaborating ghostwriter Auguste Maquet.


          The story takes place in France, Italy, and islands in the Mediterranean during the historical events of 18151838 (from just before the Hundred Days through the reign of Louis-Philippe of France). It is primarily concerned with themes of justice, vengeance, mercy, and forgiveness, and is told in the style of an adventure story.


          Dumas got the idea for The Count of Monte Cristo from a true story, which he found in a memoir written by a man named Jacques Peuchet. Peuchet related the story of a shoemaker named Pierre Picaud, who was living in Paris in 1807. Picaud was engaged to marry a rich woman, but four jealous friends falsely accused him of being a spy for England. He was imprisoned for seven years. During his imprisonment a dying fellow prisoner bequeathed him a treasure hidden in Milan. When Picaud was released in 1814, he took possession of the treasure, returned under another name to Paris and spent ten years plotting his successful revenge against his former friends.


          


          Plot summary


          Template:Spoiler Edmond Dants, a 19-year-old sailor aboard the ship Pharaon, returns home to Marseille. He is excited to be reunited with his family and friends, and eager to marry his fiance, the Catalan beauty Mercds. He is also proud of his recent promotion to captain. At the same time, he is saddened by the recent death of his friend Captain Leclre, his predecessor.


          Captain Leclre, a supporter of the now exiled Napolon, had charged Dants on his deathbed to deliver a package to former Grand Marshal Marchal Bertrand, who had been exiled to the isle of Elba. During the Pharaon's stop at Elba, Dants spoke to Napolon himself, who asked the sailor to deliver a confidential letter to a man in Paris.


          Edmond's good fortune inspires jealousy in those close to him. His promotion to captain offends the ship's purser, Danglars; his windfall stuns his neighbour, the impoverished tailor Caderousse; his relationship with Mercds inspires the jealousy of her cousin Fernand Mondego, who wants Mercds for his own. Danglars writes an anonymous letter to the crown prosecutor accusing Dants of being a Bonapartist, that is, a traitor to the Royalists who are in power. Inflaming his jealousy, he instigates Fernand to send the letter, while Caderousse looks on in a drunken stupor.


          Villefort, the deputy crown prosecutor in Marseille, assumes the duty of investigating the matter on Dants' wedding day and on the day of his own betrothal to Renee de Saint-Meran; he indeed finds an incriminating letter. Dants knows nothing of its contents, only that he was asked to deliver it. Although at first sympathetic to Dants' case, when Villefort questions Dantes as to where and to whom the letter was to be delivered, he discovers to his horror that it is addressed to his own father, Noirtier de Villefort.


          Due to the political climate created by the restoration of King Louis XVIII, Villefort wants to distance himself from his Bonapartist father. The deputy crown prosecutor burns the letter, which has the potential to fatally hinder his success. Although Villefort would rather not imprison an innocent man, he ultimately chooses to save his political career rather than properly exercise justice and condemns Dants to life imprisonment in the island prison of the Chteau d'If, using his knowledge of the letter's contents to advance himself and his career at the court of Louis XVIII.


          


          Escape to riches


          While in prison, Dants slowly sinks into despair and finally looks to God for salvation. After years of solitary confinement in a small, fetid dungeon, Dants loses all hope and contemplates suicide by means of starving himself. His will to live is restored, however, by faint sounds of digging. Dants soon begins his own tunnel to reach that of his fellow prisoner, the Abb Faria, an Italian priest whose escape tunnel has strayed in the wrong direction. The two prisoners eventually connect and quickly become inseparable friends.


          The old man, a gifted scholar as well as a priest, provides Edmond with a comprehensive education in subjects including languages, history, economics, philosophy, and mathematics. Edmond also learns the manners of polite society, growing in confidence and sophistication. Aside from the lessons, the two discuss Edmond's betrayal and piece together the events that placed the young man in his brutal predicament.


          Both men continue to work assiduously on their tunnel, but the elderly and infirm Faria does not survive to see its completion. Knowing that he would soon die, Faria confides in Dants the location of a great cache of treasure on the Italian islet of Monte Cristo.


          After his mentor dies, Dants uses the opportunity to escape. He moves Faria's body into his own cell and then slips into Faria's body bag. To Dants surprise, instead of carrying him to the burial ground, as he had expected, the prison guards attach a cannonball to Edmond's feet and throw him into the sea. Edmond plummets, fearfully, from the cliff side, crashing into the cold Mediterranean Sea.


          Remarkably, and with the help of a sailor's training, Dants frees himself and swims toward a nearby island. A great storm rages, and Edmond is nearly drowned. The next day, Edmond discovers a shipwreck from the previous evening's storm. Cleverly, Dants flags down a passing ship and pretends to be its sole survivor. He boards the new vessel and quickly realizes that his comrades are actually a group of smugglers. After months of gaining their trust and respect, Edmond suggests the isle of Monte Cristo as an ideal location to trade smuggled goods. Once on the islet, Edmond feigns an injury, asking to be left behind until the crew can return to pick him up. Although reluctant to leave Edmond, the crew departs. Dants, alone on the island, is free to search for his hidden treasure.


          Edmond's sufferings have had a profound effect on him and even changed his physical appearance--to the extent that even his closest friends and former associates would not recognize him. Intellectually, his studies with the Abb give him a much greater depth and breadth of knowledge, and his wealth grants him access to the highest levels of society. Perhaps the greatest change to Dants is psychological. His betrayal by men whom he had trusted removes the naivet of his idealistic youth and replaces it with the cynicism of bitter experience.


          


          Revenge


          Ten years after his return to Marseilles, Dants puts into action his plan for revenge. He reinvents himself as the Count of Monte Cristo, a mysterious, fabulously rich aristocrat. He surfaces first in Rome, where he becomes acquainted with Franz d'Epinay, a young aristocrat, and Albert de Morcerf, Mercds's and Mondego's son. He subsequently moves to Paris, where he becomes the sensation of the city. Due to his knowledge and rhetorical power, even his enemies find him charming, and because of his status, they all want to be his friend.


          Travelling in disguise under the alias of the Abbe Busoni, Monte Cristo first meets Caderousse, living in poverty, supposedly being punished by God for his jealousy and cowardice in not acting to save Dantes. Playing on Caderousse's greed, Monte Cristo learns about what has happened since his arrest, and how his other enemies have all become wealthy and prosperous. Since Caderousse has already been punished somewhat, Monte Cristo gives him a diamond that can be either a chance to redeem himself, or a trap that will lead his greed to ruin him. Caderousse's greed leads him into murder, until Monte Cristo frees him and gives him another chance at redemption. He does not take it, and becomes a career criminal. Caderousse's greed is the death of him when he is murdered by a confederate while trying to rob Monte Cristo's house.


          He meets Danglars, now a banker, dazzles him with his seemingly endless wealth, eventually persuades him to extend him six million francs credit, and withdraws nine hundred thousand. The Count manipulates the bond market and quickly destroys a large portion of Danglars' fortune. After a few months, all Danglars is left with is a good reputation and five million francs he is about to repay to a hospital. The Count asks for the five million to fulfill their credit agreement. Danglars' reputation is ruined. He must either default to the Count or default to the hospital. He chooses the latter, giving the Count the five million francs in exchange for a note for six million francs. Danglars flees to Rome to redeem the note for cash and live in anonymous prosperity. But he is intercepted by the Count's agent, the celebrated bandit Luigi Vampa, and starved into giving up all but 50,000 francs. Dants confronts Danglars, leaving him shattered but alive.


          Monte Cristo owns a Greek slave, Hayde. Her noble father, Ali Pasha, the ruler of Janina, had implicitly trusted Fernand, only to be betrayed by him in a war. After his death, she and her mother were sold into slavery. The Count manipulates Danglars into researching the event, which is published in a newspaper. As a result, Fernand is brought to trial for his crimes. Hayde testifies against him, and Fernand is disgraced.


          Mercds had married Fernand and borne him a son, Albert. She alone recognizes Monte Cristo. When Albert blames Monte Cristo for his father's downfall and publically challenges him to a duel, she goes secretly to Monte Cristo and begs him to spare her son. During this interview, she learns the entire truth about why Edmond Dantes had been arrested and imprisoned, and later to save both Monte Cristo and Albert reveals the truth to Albert, which causes Albert to make a public apology to Monte Cristo. Albert and Mercds disown Fernand, who subsequently commits suicide. The mother and son depart to build a new life free of disgrace, he to Africa as a soldier to rebuild his life and honour under a new family name given to him by his mother and she to a solitary life back in Marseilles.


          Last to feel Monte Cristo's vengeance is Villefort. Villefort's family is divided. Valentine, his daughter by his first wife, stands to inherit the entire fortune of her grandfather and of her mother's parents (the Saint-Mrans), while his second wife, Heloise, seeks the fortune for her son Edward. Monte Cristo is aware of Heloise's intentions, and "innocently" introduces her to the technique of poison. Heloise fatally poisons the Saint-Mrans, so that Valentine gets their inheritance. Then she attempts to murder Valentine's grandfather, Nortier, but his servant accidentally drinks the poisonous draught and dies. Nortier is coincidentally saved from a second attempt when he disinherits Valentine as a ploy to stop Villefort from forcing Valentine to marry Franz d'Epinay. Heloise then targets Valentine, so that Edward would get her fortune.


          Meanwhile, Monte Cristo haunts Villefort with his past affair with Danglars' wife and the son they had. Years before, Mme. Danglars bore a child by Villefort, at a house in Auteuil. Villefort had buried the child, thinking it was stillborn. However, the boy was rescued from his grave and raised by Bertuccio, an enemy of Villefort who attempted to kill the judge on the night of his child's birth. Monte Cristo, whose servant Bertuccio now is, and who now owns the house in Auteuil, is able to use them against Villefort. As a grown man, the son enters Paris in disguise as Prince Andrea Cavalcanti (hiddenly sponsored by the Count), and cons Danglers into betrothing his daughter. Caderousse blackmails Andrea, threatening to reveal his past, and Andrea murders Caderousse. Andrea is arrested, and about to be prosecuted by Villefort.


          After Monte Cristo learns that a dear friend of his is in love with Valentine, he saves her by making it appear as though Heloise's plan to poison Valentine has succeeded and that Valentine is dead (although actually in a drugged sleep caused by a mixture of hashish and opium prepared by Monte Cristo). Villefort learns from Noirtier that Heloise is a murderer. Villefort confronts Heloise, giving her the choice of a public execution or suicide. Then he goes off to Andrea's trial. There, Andrea reveals that he is Villefort's son, and rescued after Villefort buried him alive. Villefort flees the court, feels he is as guilty as his wife, and rushes home to stop her suicide. He finds she has poisoned herself and "taken her son with her." Dants confronts Villefort. Villefort shows Dants his dead wife and son, and becomes insane. Dants tries to resuscitate Edward, fails, and is remorseful that his revenge has gone too far.


          


          Redemption


          Matters, however, are more complicated than Dants had anticipated. His efforts to destroy his enemies and reward the few who had stood by him become horribly intertwined. This problem reaches its zenith when Edmond learns that Maximilien Morrel, the son of one of his steadfast friends, is in love with Valentine de Villefort, and soon thereafter that the child Edward de Villefort has been poisoned by his mother. These tragic complications, especially the latter, cause Dants to question his role as an agent of a vengeful God. This temporarily deters him from his course of action. During this period of doubt, he comes to terms with his own humanity and is finally able to forgive both his enemies and himself. It is only when he is sure that his cause is just and his conscience is clear, that he can fulfill his plan.


          Maximillien Morrel is distraught because he believes his true love, Valentine, to be dead. He contemplates suicide after witnessing her funeral. Monte Cristo reveals himself to be the person who rescued Mr. Morrel from suicide years earlier. Maximillien is grateful and is persuaded by Monte Cristo to delay his suicide for a month. A month later, on the island of Monte Cristo, the count presents Valentine to Maximillien and reveals that he saved her from the poison attempt. Monte Cristo then leaves the island and sends Jacopo to deliver a letter to them which reveals that he has bequeathed much of his treasure to Maximillien. Hayde offers Edmond a new love and life. The two leave together, seemingly to begin anew.


          


          Characters


          There are a large number of characters in this book, and the importance of many of the characters is not immediately obvious. Furthermore, the characters' fates are often so inter-woven that their stories overlap significantly.


          


          Edmond Dants and his aliases


          
            	Edmond Dants  Dants is ruggedly handsome and initially an experienced, generally well-liked sailor who seems to have everything going for him, including a beautiful fiance (Mercds) and an impending promotion to ship's captain. After transforming into the Count of Monte Cristo, his original name is only revealed to each of his main enemies as each revenge is completed, often driving his already weakened victims into despair.

          


          
            	Number 34  When a new governor arrives at the Chteau d'If early in Dants's, he does not feel it worth his time to learn the names of all the prisoners, instead choosing to refer to them by the numbers of their cells. Thus, Dants is called Number 34 during his imprisonment.

          


          
            	Count of Monte Cristo  The persona that Edmond assumes when he escapes from his incarceration and while he carries out his dreadful vengeance. This persona is marked by a pale countenance and a smile which can be diabolical or angelic. Educated and mysterious, this alias is trusted in Paris and fascinates the people.

          


          
            	Lord Wilmore  The English persona in which Dants performs seemingly random acts of generosity. The Englishman is eccentric and refuses to speak French. This eccentric man, in his kindness, is almost the opposite of the Count of Monte Cristo and accordingly the two are supposed to be enemies.

          


          
            	Sinbad the Sailor  The persona that Edmond assumes when he saves the vicount Albert de Morcerf (son of his biggest enemy who married his love Mercedes) in Rome. (Sinbad the sailor is the common English translation of the original French Simbad le marin.)

          


          
            	Abb Busoni  The persona that Edmond puts forth when he needs deep trust from others because the name itself demands respect via religious authority.

          


          


          Dants's allies


          
            	Abb Faria  Italian priest and sage; befriends Edmond while both are prisoners in the Chateau d'If, and reveals the secret of the island of Monte Cristo to Edmond. Becomes the surrogate father of Edmond, while imprisoned, digging a tunnel to freedom he educates Edmond in languages, and all the current sciences (including chemistry which comes to his aid greatly during his revenge plan) and is the figurative father of the Count of Monte Cristo.


            	Bertuccio  The Count of Monte Cristo's steward and very loyal servant; in the count's own words, Bertuccio "knows no impossibility" and is sure of never being dismissed from the count's service because, as the count states, the count will "never find anyone better." He had declared vendetta against Monsieur de Villefort, for refusal to avenge Bertuccio's brother's murder. Before ever meeting Edmond, he stabs Villefort, believing him to be dead, but becomes involved in Villefort's personal life by rescuing his illegitimate newborn, later named Benedetto by Bertuccio.


            	Luigi Vampa  Italian bandit and fugitive; owes much to the Count of Monte Cristo, and is instrumental in many of the Count's plans.


            	Hayde  Daughter of Ali Pasha is eventually bought by the Count of Monte Cristo from a Sultan. Even though she was purchased as a slave, Monte Cristo treats her with the utmost respect. She lives in seclusion by her own choice, but is usually very aware of everything that is happening outside. She usually goes to local operas accompanied by the Count. At the trial of Fernand Mondego, she provides the key evidence required to convict Fernand of treason. She is deeply in love with the Count of Monte Cristo, and although he feels he is too old for her, he eventually reciprocates.


            	Ali  Monte Cristo's Nubian slave, a mute (his tongue had been cut out as part of his punishment for intruding into the harem of the Bey of Tunis; his hand and head had also been scheduled to be cut off, but the count bargained with the Bey for Ali's life). He is completely loyal and utterly devoted to the count and is trusted by him completely. Ali is also a master of horses.


            	Baptistin  Monte Cristo's valet-de-chambre. Although only in Monte Cristo's service for little more than a year, he has become the number three man in the count's household and seems to have proven himself completely trustworthy and loyal.

          


          


          Morcerf family


          
            	Mercds  (ne: Herrera) The fiance of Edmond Dants at the beginning of the story, she marries Fernand Mondego while Dants is imprisoned. It must be noted this is not out of her love for Fernand, but for her desire to have companionship. So, Dantes actually remains her true love. After marrying Mondego she is presumably rejected by Dants. This complicates matters as her love for him is evident. But, at the end of the story, Monte Cristo comes to realize, that it is Haydee he loves. He has a respect for Mercedes, but leaves her to live her life in Marseille, where he bought the house in which he lived as a young man.


            	Fernand Mondego  Later known as the Count de Morcerf. He is also in love with Mercds and will do anything to get her. He is overall a representation of evil, as he lies and betrays throughout his life for his own personal gain. But, when confronted by his nefarious acts, disgraced in public and abandoned by his wife and son, he commits suicide.


            	Albert de Morcerf  Son of Mercds and the Count de Morcerf. Befriends Monte Cristo in Rome; viewed by Monte Cristo as the son that should have been his with Mercds. At the end, he realizes his father's faults and, along with his mother, Mercds, abandons him and his name.

          


          


          Danglars family


          
            	Baron Danglars  Initially the purser on the same ship on which Dants served as first mate, he longs to be wealthy and powerful and becomes jealous of Dants for his favour with M. Morrel. He also developed a grudge against Dantes who, having Morrel's trust, told the shipowner about Danglars' dishonest accounting. The source of his wealth is not clear but is possibly due to unscrupulous financial dealings. His intelligence is only evident where money is concerned; otherwise he is a member of the nouveau riche with only superficial good taste (he cannot even tell the difference between original paintings and copies) and no true family feelings.


            	Madame Danglars  Was independently wealthy before marrying Danglars. With help from her close friend (and presumed lover) Lucien Debray, Madame Danglars invests the money of Danglars and is able to amass over a million francs for her own disposal.


            	Eugnie Danglars  The daughter of Danglars engaged to Albert de Morcerf but who would rather stay unwed. She is presented as a lesbian and the connotations at this and her running away with another girl were considered scandalous.

          


          


          Villefort family


          
            	Grard de Villefort  A royal prosecutor who has even denounced his own father (Noirtier) in order to protect his own career. He is responsible for imprisoning Edmond Dants to save his aspirations for his career.


            	Valentine de Villefort  The daughter of Grard de Villefort, the crown prosecutor and enemy of Edmond. She falls in love with Maximilien Morrel, is engaged to Baron Franz d'Epinay, is almost poisoned by her step-mother, saved once by her grandfather, Noirtier, and is finally saved by Dants. Valentine is the quintessential (French, nineteenth century) female: beautiful, docile, and loving. The only person she feels that she can confide in is her invalid grandfather.


            	Noirtier de Villefort  The father of Grard de Villefort and grandfather of Valentine. After suffering an apoplectic stroke, Noirtier becomes mute and a quadriplegic, but can communicate with Valentine and his servant Barrois through use of his eyelids and eyes. Although utterly dependent on others, he saves Valentine from the poison of her step-mother and her undesired marriage to Baron Franz d'Epinay. Throughout his life he was a Bonapartist  an ardent French Revolutionary. Grard de Villefort had realized that Edmond intended to fulfill his dying captain's last wish by conveying a letter from the imprisoned Napoleon to Noirtier, and therefore imprisoned Edmond in order to hide that fact, which might have hindered Grard's advancement.


            	Hlose de Villefort  The murderous second wife of Villefort who is motivated to protect and nurture her only son and his inheritance.


            	douard de Villefort  the only (legitimate) son of Villefort who is unfortunately swept up in his mother's greed. (His name is sometimes translated as Edward de Villefort.)


            	Benedetto  Illegitimate son of de Villefort and Hermine de Nargonne (now Baroness Hermine Danglars); raised by Bertuccio (Monte Cristo's servant) and his sister-in-law, Assunta. Murderer and thief. Returns to Paris as Andrea Cavalcanti.

          


          


          Other important characters


          
            	Gaspard Caderousse  Originally a neighbour and friend of Dants, he witnesses while drunk the writing by Danglars of the denunciation of Dants. After Dants is arrested, he is too cowardly to come forward with the truth. Caderousse is somewhat different from the other members of the conspiracy in that it is what he does not do, rather than what he actually plans, that leads to Dants' arrest. He moves out of town, becomes an innkeeper, falls on hard times, and supplements his income by fencing stolen goods from Bertuccio. After his escape from prison, Dants (and the reader) first hear the fates of many of the characters from Caderousse. Unlike the other members of the conspiracy, Monte Cristo offers Caderousse a chance to redeem himself, but the latter's greed proves his undoing.


            	M. Morrel  Edmond Dante's patron and owner of the major Marseille shipping firm of Morrell & Son. While a very honest and shrewd businessman, he is very fond of Edmond and eager to advance his interests. After Edmond is arrested, he tries his hardest to help Edmond and is hopeful of Edmond's release whan Napoleon is restored to power, but because of his sympathies for the Bonapartist cause is forced to back down and abandon all hope after the Hundred Days and second Restoration of the monarchy. Between 1825 and 1830, his firm undergoes critical financial reverses due to the loss of all of his ships at sea, and he is at the point of bankruptcy and suicide when Monte Cristo (in the guise of an English clerk from the financial firm of Thompson and French) sets events in motion which not only save M. Morrel's reputation and honour but also his life.


            	Maximilien Morrel  He is the son of Edmond's employer, M. Morrel, a captain in the Spahis regiment of the Army stationed in Algiers and an Officer of the Legion of Honour. After Edmond's escape and the Count of Monte Cristo's debut in Paris, Maximilien becomes a very good friend to the Count of Monte Cristo, yet still manages to force the Count to change many of his plans, partly by falling in love with Valentine de Villefort.


            	Julie Herbault  Daughter of Edmond's patron, M. Morrel, she marries Emmanuel Herbault.


            	Emmanuel Herbault  Julie Herbault's husband; he had previously worked in M. Morrell's shipping firm and is the brother-in-law of Maximilien Morrel and son-in-law of M. Morrel.


            	Baron Franz d'Epinay  A friend of Albert de Morcerf, he is the first fianc of Valentine de Villefort. Franz's father was killed in a duel by Monsieur Noirtier de Villefort.


            	Lucien Debray  Secretary to the Minister of the Interior. A friend of Albert de Morcerf, and a close friend of Madame Danglars, to whom he funnels insider information regarding investments.


            	Beauchamp  A leading journalist and friend of Albert de Morcerf.


            	Le Baron de Chteau-Renaud  Another friend of Albert de Morcerf. Renaud's life was saved in Africa by Maximilien Morrel.

          


          Template:Spoiler-end


          


          Publication


          The Count of Monte Cristo was originally published in the Journal des Dbats in eighteen parts. Publication ran from August 28, 1844 through January, 1846. Complete versions of the novel in the original French were published throughout the nineteenth century.


          The most common English translation was originally published in 1846 by Chapman and Hall. Most unabridged English editions of the novel, including the Modern Library and Oxford World's Classics editions, use this translation, although Penguin Classics published a new translation by Robin Buss in 1996. Buss' translation updated the language, is more accessible to modern readers, and restored content that was modified in the 1846 translation (due to Victorian English social restrictions (for example, references to Eugnie's lesbian traits and behaviour)) to Dumas' actual publication. Other English translations of the unabridged work exist, but are rarely seen in print and most borrow from the 1846 anonymous translation.


          Various abridged translations of the novel are also in print.


          


          Editions


          
            	ISBN 2-221-06457-7, French language edition


            	ISBN 0-19-283395-2, 1846 translation (Oxford World's Classics)


            	(no ISBN), Copyright 1946 by the McGraw-Hill Book Company (complete and unabridged; forward by Andr Maurois)


            	ISBN 0-14-044926-4, Robin Buss translation (Penguin Classics)


            	ISBN 1-85326-733-3, Wordsworth Classics (complete and unabridged)


            	ISBN 0-375-76030-X, Modern Library Classics (complete and unabridged, introduction by Lorenzo Carcaterra)

          


          


          Homages and adaptations


          
            	See The Count of Monte Cristo (film) for a list of film adaptations

          


          
            	Alexandre Dumas wrote a set of the three plays that collectively told the story of The Count of Monte Cristo: Monte Cristo (1848), Le Comte de Morcerf (1851), and Villefort (1851).


            	Lew Wallace went on record that The Count of Monte Cristo was one of the chief inspirations for Ben-Hur.


            	Alfred Bester's classic science fiction novel The Stars My Destination (1956) is a retelling of much of the plot of The Count of Monte Cristo.


            	Jinyong's wuxia novel Requiem of Ling Sing (1963) is widely regarded as having a similar plot to The Count of Monte Cristo.


            	The episode of The Simpsons entitled " Revenge is a Dish Best Served Three Times" features a segment, "The Count of Monte Fatso", starring Homer in the title role.


            	Stephen Fry's novel The Stars' Tennis Balls, retitled Revenge in the American printing, is, by his own admission "a straight steal, virtually identical in all but period and style to Alexandre Dumas' The Count of Monte Cristo".


            	A Malayalam film inspired by this story, Padayottam, was Kerala's first 70 mm movie.


            	A critically acclaimed Venezuelan telenovela, La Duea, is inspired by the novel.


            	Gankutsuou: The Count of Monte Cristo is an anime series, produced in 2004 by GONZO and directed by Mahiro Maeda.


            	Park Chan-wook's 2003 film, Oldboy, and the manga it is based on, Oldboy written by Garon Tsuchiya, pays partial homage to The Count of Monte Cristo story. For instance, the protagonist is jailed in a private cell for a long time period (15 years in the film; 10 in the manga). Upon release, the protagonist is given money and new clothes, and seeks vengeance upon his captors. A strong theme of vengeance and revenge, as in the Monte Cristo story, pervades both the manga and the film. Also, in the film, Oh-Dae Su is referred to as "the Count of Monte Cristo" in jest.


            	The Film V for Vendetta references the Count of Monte Cristo many times

          


          


          Unofficial sequels


          The next 50 years after the publication of The Count of Monte Cristo saw many unofficial sequels written by other authors. Many of these were published under Dumas' name, to increase sales.


          
            	Alfredo Hogan wrote a sequel, The Hand of the Dead, in Portuguese, in which Dants's revenge backfires and his life and fortune are forfeit.


            	Jean Charles Du Boys wrote The Countess of Monte Cristo in 1869.


            	Edmund Flagg wrote a three-part set of sequels, beginning with Edmond Dantes in 1878.


            	Jules Hippolyte Lermina wrote The Son of Monte Cristo in 1881.


            	Paul Mahalin wrote Mademoiselle Monte-Cristo in 1896.

          


          


          Trivia


          
            	As of 2007, Edmond Dants' fortune would be roughly equivalent to about 11 billion dollars, adjusted for inflation.

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/The_Count_of_Monte_Cristo"
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        The Country Wife
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          The Country Wife is a Restoration comedy written in 1675 by William Wycherley. A product of the tolerant early Restoration period, the play reflects an aristocratic and anti-Puritan ideology, and was controversial for its sexual explicitness even in its own time. Even its title contains a lewd pun. It is based on several plays by Molire, with added features that 1670s London audiences demanded: colloquial prose dialogue in place of Molire's verse, a complicated, fast-paced plot tangle, and many sex jokes. It turns on two indelicate plot devices: a rake's trick of pretending impotence in order to safely have clandestine affairs with married women, and the arrival in London of an inexperienced young "country wife", with her discovery of the joys of town life, especially the fascinating London men.


          The scandalous trick and the frank language have for much of the play's history kept it off the stage and out of print. Between 1753 and 1924, The Country Wife was considered too outrageous to be performed at all and was replaced on the stage by David Garrick's cleaned-up and bland version The Country Girl, now a forgotten curiosity. The original play is again a stage favourite today, and is also acclaimed by academic critics, who praise its linguistic energy, sharp social satire, and openness to different interpretations.


          


          Background
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          After the 18-year Puritan stage ban was lifted at the Restoration of the monarchy in 1660, the theatrical life of London recreated itself quickly and abundantly. During the reign of Charles II (16601685), playwrights such as John Dryden, George Etherege, Aphra Behn, and William Wycherley wrote comedies that triumphantly reassert aristocratic dominance and prestige after the years of middle class power during Oliver Cromwell's Commonwealth. Reflecting the atmosphere of the Court, these plays celebrate a lifestyle of sexual intrigue and conquest, especially conquest that served to humiliate the husbands of the London middle classes and to avenge, in the sexual arena, the marginalization and exile suffered by royalists under Cromwell. Charles' personal interest in the stage nourished Restoration drama, and his most favoured courtiers were poets, playwrights, and men of wit, such as John Wilmot, Earl of Rochester, Charles Sackville, Earl of Dorset, and William Wycherley. Wycherley had no title or wealth, but had by 1675 already recommended himself by two well-received comedies and had been admitted to the inner circle, sharing the conversation and sometimes the mistresses of Charles, who "was extremely fond of him upon account of his wit". In 1675, at age 35 (at the time the portrait top right was painted), he created a sensation with The Country Wife, greeted as the bawdiest and wittiest play yet seen on the English stage.


          Like Charles II, Wycherley had spent some Commonwealth years in France and become interested in French drama, and throughout his short playwriting career (16711676) he would borrow plotlines and techniques from French plays, particularly Molire. However, in contrast to the French, English audiences of the 1670s had no enthusiasm for structurally simple comedies or for the neoclassical unities of time, place, and action, but demanded fast pace, lots of complications, and above all "variety". To achieve the much denser texture and more complex plotting that pleased in London, Wycherley would combine several source plays to produce bustling action and clashing moods, ranging from farce through paradox to satire.


          A Restoration novelty of which Wycherley took advantage was the readiness of public opinion to accept women on stage, for the first time in British history. Audiences were fascinated to see real women reverse the cross-dressing of the Elizabethan boy actors and appear in tight-fitting male outfits in the popular breeches roles, and to hear them match or even outdo the rake heroes in repartee and double entendre. Charles' choice of actresses as mistresses, notably Nell Gwyn, helped keep the interest fresh, and Wycherley plays on this interest in The Country Wife by having Mr. Pinchwife disguise his wife (the eponymous 'country wife') in a boy's outfit. It has also been suggested that he uses the allure of women on display to emphasize in an almost voyeuristic way Margery's provocative innocence, as well as the immodest knowingness of "town" wives like Lady Fidget.


          


          Plots
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          The Country Wife is more neatly constructed than most Restoration comedies, but is typical of its time and place in having three sources and three plots. The separate plots are interlinked but distinct, each projecting a sharply different mood. They may be schematized as Horner's impotence trick, the married life of Pinchwife and Margery, and the courtship of Harcourt and Alithea.


          1. Horner's impotence trick provides the play's organizing principle and the turning-points of the action. The trick, to pretend impotence in order to be allowed where no complete man may go, is (distantly) based on the classic Roman comedy Eunuchus by Terence. The upper-class town rake Harry Horner mounts a campaign for seducing as many respectable ladies as possible and thus cuckolding or "putting horns on" their husbands: Horner's name serves to alert the audience to what is going on. He spreads a false rumour of his own impotence, in order to convince married men that he can safely be allowed to socialize with their wives. The rumour is also meant to assist his mass seduction campaign by helping him identify women who are secretly eager for extramarital sex, because those women will react to a supposedly impotent man with tell-tale horror and disgust. This diagnostic trick, which invariably works perfectly, is one of The Country Wife's many running jokes at the expense of hypocritical upper-class women who are rakes at heart.


          Horner's ruse of impotence is a great success, and he has sex with many ladies of virtuous reputation, mostly the wives and daughters of citizens or "cits", i.e. upwardly mobile businessmen and entrepreneurs of the City of London, as opposed to the Town, the aristocratic quarters where Horner and his friends live. Three such ladies appear on stage, usually together: Lady Fidget, her sister-in-law Mrs Dainty Fidget, and her tag-along friend Mrs Squeamishnames that convey both a delicate sensitivity about the jewel of reputation, and a certain fidgety physical unease, or tickleand the dialogue gives an indefinite impression of many more. The play is structured as a farce, driven by Horner's secret and by a succession of near-discoveries of the truth, from which he extricates himself by aplomb and good luck. A final hair-raising threat of exposure comes in the last scene, through the well-meaning frankness of the young country wife Margery Pinchwife. Margery is indignant at the accusations of impotence directed at "poor dear Mr. Horner", which she knows from personal experience to be untrue, and is intent on saying so at the traditional end-of-the-play public gathering of the entire cast. In a final trickster masterpiece, Horner averts the danger, joining forces with his more sophisticated lovers to persuade the jealous Pinchwife to at least pretend to believe Horner impotent and his own wife still innocent. Horner never becomes a reformed character but is assumed to go on reaping the fruits of his planted misinformation, past the last act and beyond.


          2. The married life of Pinchwife and Margery is based on Molire's School For Husbands (1661) and School For Wives (1662). Pinchwife is a middle-aged man who has married an ignorant country girl in the hope that she will not know to cuckold him. However, Horner teaches her, and Margery cuts a swath through the complexities of London upper-class marriage and seduction without even noticing them. Restoration comedies often contrast town and country for humorous effect, and this is one example of it. Both Molire in the School For Wives and Wycherley in The Country Wife get a lot of comic business out of the meeting between, on the one hand, innocent but inquisitive young girls and, on the other hand, the sophisticated 17th-century culture of sexual relations which they encounter. The difference, which would later make Molire acceptable and Wycherley atrocious to 19th-century critics and theatre producers, is that Molire's Agnes is naturally pure and virtuous, while Margery is just the opposite: enthusiastic about the virile handsomeness of town gallants, rakes, and especially theatre actors, she keeps Pinchwife in a state of continual horror with her plain-spokenness and her interest in sex. A running joke is the way Pinchwife's pathological jealousy always leads him into supplying Margery with the very type of information he wishes her not to have.


          3. The courtship of Harcourt and Alithea is a conventional love story without any direct source. By means of persistence and true love, Horner's friend Harcourt wins the hand of Pinchwife's sister Alithea, who is when the play opens engaged to the foppish Sparkish. The delay mechanism of this story is that the upright Alithea holds fast virtuously to her engagement to Sparkish, even while his stupid and cynical character unfolds to her. It is only after Alithea has been caught in a misleadingly compromising situation with Horner, and Sparkish has doubted her virtue while Harcourt has not, that she finally admits her love for Harcourt.


          


          Key scenes


          Notorious scenes in the play include "the china scene", a sustained double entendre dialogue mostly heard from off stage, where Horner is purportedly discussing his china collection with two of his lady friends. The husband of Lady Fidget and the grandmother of Mrs. Squeamish are listening front stage and nodding in approval, failing to pick up the double meaning which is obvious to the audience. Lady Fidget has already explained to her husband that Horner "knows china very well, and has himself very good, but will not let me see it lest I should beg some. But I will find it out, and have what I came for yet" (IV.iii.110). Dialogue such as this made "china" a dirty word in common conversation, Wycherley later claimed.


          In another famous scene Lady Fidget's self-styled "virtuous gang" meet up at Horner's lodging to carouse, throw off their public virtue, and behave exactly like male rakes, singing riotous songs and drinking defiant toasts. Finally each of the ladies triumphantly declares that Horner himself is the very lover they have been toasting, and a mayhem of jealousy breaks out as they realize that their friends have also been receiving Horner's favours. But they quickly realize they have no choice but to keep the scandalous secret: "Well then, there's no remedy, sister sharers, let us not fall out, but have a care of our honour" (V.iv.169).


          A scene of the Pinchwife plot that combines farce and nightmare is Pinchwife's attempt to force Mrs Pinchwife to write a haughty farewell letter to Horner, using the Freudian threat to "write whore with this penknife in your face" (IV.ii.95). Like all Pinchwife's efforts it misfires, giving Mrs Pinchwife instead an opportunity to send Horner a fan letter.


          


          First performance


          
            [image: ]
          


          The Country Wife was first performed in January 1675, by the King's Company, at the Theatre Royal, Drury Lane. This luxurious playhouse, designed by Christopher Wren and with room for 2000 spectators, had opened only the year before. It was of compact design, retaining in spite of its large seating capacity much of the intimate actor/audience contact of the Elizabethan theatre, still with an almost Elizabethan-size forestage or apron stage, on which actors would come forward for maximum audience contact.


          The original cast was listed in the first edition of The Country Wife, as was standard practice, and modern scholars have suggested that this information throws light on Wycherley's intentions. Wycherley wrote with the original actors in mind, tailoring the roles to their strengths. Also, since the audience consisted mostly of habitual playgoers, authors and directors could use the associations of an actor's previous repertoire to enrich or undercut a character, effects familiar on television and in the cinema today.


          Several of the actors were specialised comedians, notably Joseph Haines who played the false-wit character Sparkish, Alithea's original fianc. At the outset of his high-profile career as comedian and song-and-dance man, young Haines already had a reputation for eccentricity and dominant stage presence, suggesting that Sparkish is not merely a comic butt for the truewits Horner, Harcourt, and Dorilant to mock, but also a real threat to the romance of Harcourt and Alithea.
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          Pinchwife was played by the elderly Michael Mohun, who was best known for playing menacing villains, such as Volpone and Iago. Mrs. Pinchwife was Elizabeth Boutell or Bowtel, a young actress who had "a childish look. Her voice was weak, tho' very mellow; she generally acted the young innocent lady whom all the heroes are mad in love with". Boutell's previous recorded roles had in fact all been unmarried as well as innocent girls, and Margery was her first married role. Matching Boutell and Mohun as a couple would emphasize "her youth and innocence against Mohun's age and violence". The other husband to be cuckolded by Horner, Sir Jaspar Fidget, was played by another elderly actor, William Cartwright, best known for comic parts such as Falstaff. This casting suggests that Sir Jaspar was played as a straightforwardly comic part, while Pinchwife would be "alarming as well as funny".


          The male leads Horner and Harcourt were played by the contrasted actors Charles Hart and Edward Kynaston (or Kenaston). The forcefully masculine 45-year-old Hart "was celebrated for superman roles, notably the arrogant, bloodthirsty Almanzor in John Dryden's Conquest of Granada", and also for playing rakish comedy heroes with nonchalance and charisma. Many critics credit the personalities and skills of Hart and Nell Gwyn with creating, as much as any playwright did, the famous flirting/bantering Restoration comedy couple. The beautiful androgynous Kynaston, probably in his early thirties, was a different kind of hero. He had started his career in 1660 as the outstanding Restoration female impersonator"the prettiest woman in the whole house"before real women entered the profession in 1662. (The 2004 movie Stage Beauty is loosely based on Kynaston's career.)


          John Harold Wilson argues that the famously virile stage presence of Hart as Horner must be taken into account when interpreting the play. As personified by Hart, Horner will have won women not so much through clever trickery as "the old-fashioned way", by being "dangerously attractive", and it is only fools like Sir Jaspar Fidget who really believe him harmless. Harcourt/Kynaston, although by 1675 a well-regarded and skilful actor of male roles, would clearly have been overshadowed by Horner/Hart. The actresses associated with each hero must also have tended to make the Horner plot more striking on the stage than the true-love plot. Horner's primary mistress Lady Fidget, spokeswoman for "the virtuous gang" of secretly sex-hungry town wives, was played by the dynamic Elizabeth Knepp, who Samuel Pepys declared "the most excellent, mad-humoured thing, and sings the noblest I've ever heard", talents that the famous drinking scene in Horner's lodging seems designed to do justice to. By contrast, the choice of the bit-part actress Elizabeth James as Alithea would have de-emphasized the Harcourt-Alithea plot. Such historical considerations have made modern critics sceptical of Norman Holland's classic 1959 "right way/wrong way" interpretation of the play, which positions the true-love plot as the most important one.


          


          Stage history


          The play had a good initial run, although Horner's trick and the notorious china scene immediately raised offense. Wycherley laughed off such criticisms in his next play, The Plain Dealer (1676), where he has the hypocritical Olivia exclaim that the china scene in The Country Wife "has quite taken away the reputation of poor china itself, and sullied the most innocent and pretty furniture of a lady's chamber". Olivia's sensible cousin Eliza insists that she'll go see The Country Wife anyway: "All this will not put me out of conceit with china, nor the play, which is acted today, or another of the same beastly author's, as you call him, which I'll go see." Writing himself into The Plain Dealer as the "beastly author" of the china scene, Wycherley seems more amused than repentant. The Country Wife did in fact survive the complaints to become a dependable repertory play from 1675 till the mid-1740s, but by then public taste had changed too much to put up with the sex jokes any longer. Its last eighteenth century performance in 1753 was followed by a hiatus of 171 years, until the successful Phoenix Society production in 1924 at the Regent Theatre in London. The first-ever American performance of Wycherley's original Country Wife took place in 1931.


          During its long banishment from the stage, The Country Wife continued a shadowy existence in the form of David Garrick's cleaned-up version The Country Girl (1766), where Margery is a virgin and Horner her romantic lover. This play was very popular, going through at least twenty editions, reaching the New York stage in 1794, and surviving in both London and New York into the twentieth century. The few modern critics who have read Garrick's version typically dismiss it as "sentimental and boring, where The Country Wife is astringent and provocative". Wycherley's original is now again a stage classic, with countless professional and amateur performances, an actors' favourite because of the high number of good parts it offers. The movie Shampoo (1975), with Warren Beatty as the Horner character, is a somewhat distant version of The Country Wife after exactly 300 years, reportedly inspired by the Chichester Festival production of 1969.


          "The Country Wife" was also restaged as a musical - "Lust". Written by the Heather Brothers, it was first performed at the Queens Theatre in Hornchurch, Essex in 1992. It later transferred to the Theatre Royal Haymarket in London's West End, starring Denis Lawson as Horner. The production & Lawson then moved to the John Houseman Theatre in New York in 1995.


          


          Critical history
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          From its creation until the mid-20th century, The Country Wife was subject to both aesthetic praise and moral outrage. Many critics through the centuries have acknowledged its linguistic energy and wit, including even Victorians such as Leigh Hunt, who praised its literary quality in a selection of Restoration plays that he published in 1840 (itself a daring undertaking, for reputedly "obscene" plays that had been long out of print). However, in an influential review of Hunt's edition, Thomas Babington Macaulay swept aside questions of literary merit, claiming with indignation that "Wycherley's indecency is protected against the critics as a skunk is protected against the hunters. It is safe, because it is too filthy to handle and too noisome even to approach." Margery Pinchwife, regarded in Wycherley's own time as a purely comic character, was denounced by Macaulay as a scarlet woman who threw herself into "a licentious intrigue of the lowest and least sentimental kind".
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          It was Macaulay, not Hunt, who set the keynote for the 19th century. The play was impossible equally to stage and to discuss, forgotten and obscure.


          Academic critics of the first half of the 20th century continued to approach The Country Wife gingerly, with frequent warnings about its "heartlessness", even as they praised its keen social observation. At this time nobody found it funny, and positive criticism tried to rescue it as satire and social criticism rather than as comedy. Macaulay's "licentious" Mrs. Pinchwife becomes in the 20th century a focus for moral concern: to critics such as Bonamy Dobre, she is a tragic character, destined to have her naivet cruelly taken advantage of by the "grim, nightmare figure" of Horner.


          


          Modern criticism


          The past fifty years have seen a major change, and academic critics have acknowledged the play as a powerful and original work. Norman Holland's widely influential proposal in 1959 of a "right way/wrong way" reading took Wycherley's morality with innovative seriousness and interpreted the play as presenting two bad kinds of masculinity, Horner's libertinism and Pinchwife's possessiveness, and recommending the golden mean of Harcourt, the true lover, the representative of mutual trust in marriage. A competing milestone approach of the same generation is that of Rose Zimbardo (1965), who discusses the play in generic and historical terms as a fierce social satire.
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          Both these types of reading have now fallen out of favour; there is little consensus about the meaning of The Country Wife, but its "notorious resistance to interpretation" is having an invigorating rather than damping effect on academic interest. The play's ideological dimension has been emphasized recently. It was written by a courtier for a courtly and aristocratic audience, and Douglas Canfield has pointed to an unusual complication for a courtly play. Horner's acts of cuckolding aggression are directed not only at disrupting middle-class families of "the City", in the usual way of the aristocratic Restoration rake, but also at his own, upper, class, the inhabitants of "the Town"the new and fashionable quarters (the future West End) that had sprung up west of the medieval City walls after the Great Fire of London in 1666. The courtier code proposed by Wycherley is of a sexual game. Eve Kosofsky Sedgwick has argued in Between Men that the game is played not between men and women, but between men by means of women, who are merely the "conduits" of homosocial desire between men. The hierarchy of wits meant that the wittiest and most virile man would win at the game. Thus Horner, as Canfield puts it, "represents not just class superiority, but that subset of class represented by the Town wits, a privileged minority that ... is the jet set identified with the Town and the Court as the loci of real power in the kingdom." The aggressive attack mounted in the china scene against the class and the generation by which Wycherley was patronized with the expectation that he would defend it (against Sir Jaspar Fidget and Lady Fidget), suggests Canfield, would only let an audience of that class laugh comfortably if Horner were punished by actual impotence in the end, which he is not. "When the play concludes with no poetical justice that makes Horner really impotent", writes Canfield, "leaving him instead potent and still on the make, the audience laughs at its own expense: the women of quality nervously because they have been misogynistically slandered; the men of quality nervously because at some level they recognize that class solidarity is just a pleasing fiction."
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          The Curious Incident of the Dog in the Night-time is a novel written by Mark Haddon that won the 2003 Whitbread Book of the Year and the 2004 Commonwealth Writers' Prize for Best First Book. Its title is a quotation of a remark made by the fictional detective Sherlock Holmes in Sir Arthur Conan Doyle's 1893 short story, " Silver Blaze".


          The story is written in the first-person narrative of Christopher Boone, a 15-year-old boy living in Swindon, Wiltshire in 1998, who has Asperger syndrome.


          Template:Spoiler


          


          Protagonist


          Christopher Boone goes to a school for students with special needs because he has a form of autism. Although it is never definitively stated within the story which autistic spectrum condition Christopher has, the summary on the book's inside cover states it to be Asperger syndrome. Christopher is a mathematical savant, has a photographic memory, and is extremely observant. However, he has difficulty understanding human behaviour, gestures and relationships. He dreams of being an astronaut and takes a deep interest in mathematics. He owns a pet rat named Toby, which he feeds with food pellets.


          Christopher has many traits that set him apart from others because of his perception of life. He is unable to recognise and comprehend facial expressions besides 'happy' and 'sad' and also has difficulty in understanding metaphors. He likes lists and facts, has a fear of strangers and new places, and his favourite dream is one in which everyone except people similar to him dies. In addition, he is over-sensitive to information and stimuli. For this reason, he screams and reacts violently to people who touch him. However, he doesn't mind pressing his fingers against those of his parents' as a gesture of love. He curls up and groans to protect himself against overwhelming noise or information.


          Christopher hates the colours yellow and brown, but loves red. This extends to adding red food dye to brown- or yellow-coloured food (and being unable to eat two different kinds of food that are touching), and also his belief that seeing three, four or five red cars in a row means it's a "good", "quite good", or "super good" day respectively, while four yellow cars signify a "black" day. Finally, he dislikes eating food from new places and the furniture being moved.


          


          Other characters


          
            	Ed Boone: Christopher's father, who is a boiler maker. He looks after Christopher on his own after the death of his wife. He is usually very patient and understanding with Christopher.

          


          
            	Judy Boone: Christopher's mother, who dies of a heart attack before the start of the book. Not much of an initial description is given, but Christopher describes more about her as the story proceeds.

          


          
            	Siobhan (pronounced "Shi-VON"): A staff member at Christopher's school.

          


          
            	Roger Shears (Mr Shears): He lived near the Boones but has left his wife before the story begins.

          


          
            	Eileen Shears (Mrs Shears): One of the neighbours, who attempts to console Ed for a time after Christopher learns of his mother's death. At the start of the novel, Christopher finds Mrs Shears' dog, Wellington, has been murdered with a garden fork and decides to investigate like his hero, Sherlock Holmes.

          


          
            	Mrs Alexander: One of Christopher's neighbours, who tries to help Christopher.

          


          
            	Rhodri: One of Ed's colleagues.

          


          
            	Mrs Gascoyne: Headteacher at Christopher's school who (reluctantly) allows Christopher to take A-level mathematics.

          


          
            	Reverend Peters: The invigilator for the A-level maths exam. He becomes involved in a discussion with Christopher regarding the existence of God.

          


          
            	Mrs Peters: Christopher's art teacher.

          


          


          Plot


          Christopher discovers the dead body of Wellington, his neighbour's poodle, speared by a garden fork. Having been blamed for it, he decides to investigate to clear his name. However, he is severely limited by his own fears and difficulties when interpreting the world around him. Throughout his adventures, Christopher records his experiences in the form of a book, entitled The Curious Incident of the Dog in the Night-time.


          Template:Spoiler


          During his investigation into Wellington's demise, Christopher meets people whom he has never before encountered (even though they live on the same street). Christopher chronicles his discoveries in his book.


          Ed, his father, discovers the book and confiscates it from Christopher, after a brief fight between them. In his search for the hidden book, Christopher uncovers a trove of letters to himself from his mother, dated after she allegedly died  which his father had also concealed. Christopher had been told by Ed that she died of a heart attack. Christopher concludes that she is still alive and that his father has lied to him. He is so thoroughly shocked by this fact that he is unable to move, curls up on the bed, vomits, and groans for several hours till his father returns home.


          Ed realises that Christopher has read the letters and cleans Christopher up. He then confesses that he had indeed lied about Judy's death and also that it was he who killed Wellington, stating that it was a mistake due to his anger after a heated argument with Mrs Shears.


          Christopher, having lost all trust in his father and fearing that he may also try to kill him, decides to escape from home and live with his mother. Guided by his mother's address from the letters, he embarks on an adventurous trip to London, where his mother lives with Mr Shears.


          After a long and confusing journey, evading policemen who have been dispatched to find him (due to Ed, who called the police about his disappearance), and feeling ill due to the overwhelming information from the crowds and the signs in the trains, he finally finds his way to his mother and Mr Shears' home, and waits outside until they arrive.


          His mother is happy at his appearance and tries to keep him with her, despite the objections of both Mr Shears and Ed, the latter having tracked Christopher down with the aid of the police. His mother eventually leaves Mr Shears, their relationship apparently broken down because of the conflict over Christopher.


          She then moves into a rented room in Swindon and, after an argument with Ed, agrees to let Ed meet with Christopher daily for a little while. However, at this stage, Christopher remains terrified of his father; he hopes Ed will be imprisoned for killing Wellington. The story ends with Ed getting Christopher a new pet dog, and promising that he will rebuild trust with Christopher slowly, "no matter how long it takes" in his daily brief sessions, and Christopher asserting that he will take further A-level exams and attend university. He had completed his first mathematics A-level with top grades, plans to take futher tests in the years to come, and wants to become a scientist.


          Template:Endspoiler


          


          Literary techniques


          The book's autistic narrator, Christopher, is gifted at and focused on mathematics: this is reflected by his inclusion of several famous puzzles of maths and logic. The book's appendix is a reproduction of a question from Christopher's A-level examination, with annotated answers. The book also includes the unlikely incident of seeing four yellow cars in a row which is bad, an event which holds significance to the narrator, who has an aversion to the colour yellow.


          Christopher's mathematical interests are reflected in his numbering his chapters strictly with prime numbers, ignoring composite numbers such as 4 and 6. So the first is Chapter 2, followed by 3, then 5, 7, 11, and so on. In addition, the contents in consecutive chapters alternate: Chapter 2 is about the unfolding story; Chapter 3 explores some aspects of the narrator's inner life not necessarily directly relevant to the immediate action; Chapter 5 returns to the narrative. This alternation continues throughout the book with the story often digressing into seeming unconnected subjects such as Christopher's atheism and the Cottingley Fairies.


          Another technique used to emphasise the different perceptions of the world experienced by people with autism, is the switching of fonts and use of long, run-on sentences when describing the surroundings. Thus the book's overall structure as well as its content supports the literary device that what we are reading is a novel penned by the autistic narrator, Christopher, rather than the author. This general technique of fictional autobiography was exploited by Daniel Defoe in what is regarded as the first novel in English, Robinson Crusoe. But it really follows the Sherlock Holmes structure.


          Christopher's narration is very precise and reliable with regard to objective facts but his view of the events of the story is often very different from what might be expected. For example, in one scene, Christopher is nearly killed by an oncoming train as he retrieves his pet rat, who has scampered onto the tracks of the London Underground. Through his narration, we see the scene unfold completely, but he himself remains unaware of the danger he is in, and of the closeness of his brush with death. This is also an example of dramatic irony, in which the reader understands more about a situation than the character does. Christopher also represents (what would not necessarily be obvious to all readers prior to reading the book) the fact that not every child will think in the same way  another thing that the book has been praised for. Nevertheless, some readers on the autistic spectrum have criticised it for giving an inaccurate portrayal of their identity.


          Template:Endspoiler
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          The Dandy was a long running children's comic published in the United Kingdom. It is published by D. C. Thomson & Co. Ltd. The first issue was printed in 1937 and it claims to be the world's longest running comic. It was replaced by Dandy Xtreme in August 2007.


          


          Image updates


          The first issue, under the name The Dandy Comic, was published on December 4, 1937. It was published weekly until September 6, 1941, when wartime paper shortages forced it to switch to fortnightly, alternating with The Beano. It returned its weekly schedule on July 30, 1949. With the July 17, 1950, the magazine changed its name to just The Dandy.


          After issue 3282 (dated 16 October 2004) in an attempt to boost sales, The Dandy underwent a radical format overhaul. The comic was turned towards a more television-oriented style, now printed on glossy magazine paper instead of newsprint. The price was raised from 70p to 1.20 (99p for the first two weeks), a new comic strip called "Office Hours" appeared, and two supposedly new ones also started, though were actually revivals from a few years earlier ( "Jak" and "Dreadlock Holmes").


          As of August 2007 (issue 3426), The Dandy has had another update, becoming the fortnightly comic Dandy Xtreme. It now costs 1.99.


          It seems that Dandy characters will no longer grace the cover. The first Dandy Xtreme had Bart Simpson on the cover.


          


          Dandy characters


          Stars who are currently in the Dandy Xtreme as of April 2008:


          
            
              	Comic Strip

              	Time in Comic

              	Artist

              	Notes
            


            
              	Agent Dog 2-Zero

              	2004-2005, 2006, 2007-p

              	Wayne Thompson

              	None
            


            
              	Bananaman

              	1980-2006, 2007-p

              	John Geering

              	Reprints; Originally in Nutty; Also in Beeb Comic
            


            
              	Beryl the Peril

              	1953-2006, 2007, 2008-p

              	Karl Dixon

              	Reprints; Originally in The Topper
            


            
              	Blinky

              	1990-2007, 2008-p

              	Nick Brennan

              	Reprints; Originally in The Beezer and Topper
            


            
              	Cuddles and Dimples

              	1986-p

              	Nigel Parkinson

              	Cuddles originally in Nutty (1981-1985), transferred to Hoot! (1985-1986), teamed up with Dimples following Dandy merger. Dimples strip in Dandy 1984-1986.
            


            
              	Desperate Dan

              	1937-p.

              	Dudley Watkins, Jamie Smart

              	Dudley Watkins strips are classic reprints.
            


            
              	Jak and Todd

              	1997-1999, 2001-2003, 2004-p

              	Wayne Thompson

              	None
            


            
              	Ollie Fliptrik

              	2002-p

              	Karl Dixon

              	None
            


            
              	Owen Goal

              	1998-2006, 2008-p

              	Nigel Parkinson

              	Originally reprints of Nuttys Cannonball Kid
            


            
              	Pinkys Crackpot Circus

              	2004, 2005-2006, 2008-p

              	Gary Northfield

              	None
            


            
              	Strange Hill School

              	1986-200?, 2008-p

              	Dave Mostyn

              	Reprints of early 2000s material; originally in Hoot! Comic.
            

          


          Other Dandy stars over the years have included:


          
            	Auntie Clockwise - Misadventures of a girl and her aunt travelling through time in a grandfather clock, a subtle parody of Doctor Who.


            	Big Head and Thick Head - the adventures of two friends, one making stupid mistakes, the other too clever for his own good


            	Barney the Wonder Winger - a young footballer; Barney was the Dandy's first major ethnic minority character (not Dreadlock Holmes as was suggested at the comic's relaunch)


            	Billy Green and his Sister Jean - a somewhat-clumsy boy whose attempts to be environmentally friendly are sabotaged by his younger sister


            	Black Bob - a border collie


            	Blubba and the Bear (Reprints from Nutty)


            	Boy with the Iron Hands - two separate series under that name.


            	Brain Duane - A bald, big-headed spectacled boy genius whose inventions seem to go pear-shaped when used.


            	Brassneck - Charlie Brand and his metal pal.


            	Brewster Rooster


            	British Boys and Girls go West to Canada.


            	Bully Beef and Chips


            	Captain Hookless - drawn by Pete Player


            	Claude Hopper - a boy with extremely large feet


            	Comic Cuts - page of mini-strips which invited readers to write to the comic if they had a comic pal they wanted to see again. Characters did not have to be Dandy stars; even Beano characters of the time were occasionally featured.


            	Corporal Clott - an incompetent Corporal effectively acting as manservant to his superior officer


            	Dandy Doodles - Mini versions of popular Dandy characters, with the strip typically focusing on their relationships with the artist


            	Daring Deeds of the Sheriff's Little Sister


            	Der Daft Dachshunds - mini-strip featuring two hounds named Willem and Fritz


            	Desperate Dawg - a sheriff who was also a dog


            	Dinah Mo - a tomboy


            	Dirty Dick - drawn identically to Winker Watson, a boy who could not help getting unclean during his misadventures.


            	Dopey Dinah - mini-strip following a girl who always does wrong.


            	Euro School


            	Fibba - mini-strip about a boy who is always telling lies


            	First Class - similar to Class Act/P5


            	Foxy - about a fox who tries to eat the chickens but never suceeds


            	Freddy the Fearless Fly - misadventures of a fly.


            	Golden Ol' Days - an old man remembers his childhood


            	Granny - spin-off strip from Cuddles and Dimples, featuring the pair's grandmother


            	Growing Paynes - features two brothers who hate each other


            	Hairoil Hal - "your barber pal".


            	Hector Spectre


            	Hungry Horace - a kid forever hungry.


            	Hyde and Shriek - Misadventures of the nerdy descendant of Jekyll and Hyde and his vampiric butler.


            	It's Magic! - mini-strip featuring a young magician whose tricks always go wrong


            	Izzy Skint (He Always Is) A young boy who is always broke.


            	James (the worst schoolboy)


            	Jimmy's Pocket Grandpa - text stories in 1940, 1941.


            	The Jocks and the Geordies - the rivalry of pupils of two schools on the Scottish border.


            	Joe Mince - an unintelligent young boy, similar in personality to Smiffy from The Beano's The Bash Street Kids


            	Keyhole Kate - a skinny young girl who can't resist peering through keyholes.


            	King Dom, The Dandy Lion - a lion who is the king of the jungle


            	Korky the Cat


            	Korky and the Kits


            	Laughing Planet, The, with David Chattenborough - spoof of television wildlife documentaries, in which the presenter meets some unusual creatures


            	Little White Chief of the Cherokees - a British boy is made chief of the Cherokees but must complete a number of tasks against monsters.


            	Marshmallow


            	Marvo the Wonder Chicken with Henry Thrapplewhacker the Fortyninth - a performing chicken whose magic tricks always go wrong


            	Miss Eve L. Powers, I Hate - mini-strip featuring a wicked school teacher and her class


            	My Pal, Baggy Pants - about a boy and his best friend, a twelve-foot tall Arabian 'wizard' complete with magic carpet


            	Meddlesome Matty - her meddling gets her into trouble.


            	Molly - story of a spoilt girl and her doting parents


            	Monkey Business - a group of monkeys who ran a supermarket. Drawn by John Geering


            	Mr Mutt - a gullible teacher often tricked by his class


            	Mutt and Moggy- two animals who own pet shops and are rivals


            	My own Genie


            	Oliver Twister


            	Class Act/P5


            	P.C. Big Ears - a policeman with very large ears. Drawn by John Geering


            	Podge - the misadventures of a boy.


            	Potsworth & Co. - A comic strip based on the Hannah Barbera series of the same name which was more popular in the UK than the U.S.


            	Postman Patel a Sikh postman who originally came from the Cuddles and Dimples stories


            	Puss 'n' Boots (from Sparky)


            	Rah-Rah Randall Each frame either cheering or booing


            	The Red Hot Chilli Dogs (2007-2008) Reprints from Sparky)


            	Richard's Snitch - a boy with a long nose that seemed to have a personality of its own


            	Reg Hog: The Spiked Avenger - a tough "gothic" hedgehog


            	Robin Hood's Schooldays - similar to The Bash Street Kids but set in medieval times


            	Robinson and his dog Crusoe - a boy apparently living in an African jungle


            	Roly Poly Joe - a short strip taking incongruous settings characteristic of some strips to the extreme. Joe appeared to be an Eskimo, an Indian and army boy combined


            	Rusty - a generic resourceful/mischievous boy


            	Sable - mini-strip starring a posh female cat


            	Sammy Supersnail - mini-strip based on a snail who originally featured in the Smasher strip


            	Screwy Driver A bungling DIY handyboy


            	Sherman Tortoise - a tortoise living in the grounds of a stately home, who has an army of insects that protect him from Scythe, the resident gardener


            	Sir Coward de Custard - a craven knight


            	Smarty Grandpa - a crafty old man appeared in the early days of the Dandy (He is a lookalike to Granpaw Broon of The Broons)


            	Smasher (1957-2002, 2007)


            	Smitten - a young boy and his problems with love


            	Sneaker's Sly Sneaks


            	Space Raoul by Jamie Smart


            	Spotted Dick - a spotty boy who spent most of his time on a hospital ward (from Hoot)


            	Swallowed by a Whale - two airmen stranded on a living island.


            	Sunny Boy - a highly intelligent boy who misbehaves as he is bored by school


            	Ted and the Animals


            	Tin Lizzie (Dandy cartoon)


            	Tom Tum Hungry obese schoolboy looking for his next meal.


            	Tony and Alberto (translated version of French comic strip Tony et Alberto


            	Tootuff (translated version of Swiss-French comic strip Titeuf by Zep)


            	Tricks of Tommy - a boy ventriloquist who gets into trouble.


            	The Tricks of Screwy Driver - the misadventures of an inventive schoolboy. This strip seems to have been the inspiration of Gilbert Ratchet from Viz


            	Tristan, The Vicar's Son - the misadventures of the son of a church vicar. The vicar in question appeared occasionally in the Cuddles and Dimples strip


            	Watch the Burdie - a cat's attempts to catch a pet budgie; a similar idea to the Sylvester and Tweety Bird animated cartoons


            	Wendy's Wicked Stepladder - a girl and her problematic stepladder


            	Wildfire the War Horse - a horse in WWI helps the allies.


            	Wild Man of the Woods - a native who mistreats animals in the jungle.


            	Winker Watson


            	World's Daftest Discoveries, The, with David Chattenborough - single panel drawing packed with bizarre creatures, spin-off from The Laughing Planet

          


          Four characters were playable in the PC game Beanotown Racing - Desperate Dan, Bananaman, Brain Duane, and Korky the Cat.


          


          Features


          Current features in the Dandy include:


          
            	Nerve Centre - Intro. Inner features include:

              
                	Kangaroo Court


                	Suspicious Snaps


                	Ugly Stick


                	Pimp Da Chimp

              

            


            	Most Wanted - Hate or Rate the "Hottest New Gear"


            	You're Having a Barf - Gross fact page


            	Xtreme Wacked - A group of prankster kids in a photo comic


            	Dandy Comix - Pull-out comic section


            	Layzee Boys Guide - Game tips


            	Xtreme Games Central - New game releases


            	Widescreen - "If it's on, it's in!"


            	Eat My Goal - Football page

              
                	Snipz

              

            


            	Xtreme Skillz - Learn new skills in different activities such as skateboarding and football.
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          The English Patient is a 1992 novel by Sri Lankan Canadian novelist Michael Ondaatje. The story deals with the gradually revealed histories of a critically burned man, his Canadian nurse, a Canadian thief, and an Indian sapper in the British Army as they live out the end of World War II in an Italian villa. The novel won the Canadian Governor General's Award and the Booker Prize for fiction. The novel has been translated into more than 300 languages and was adapted into an award-winning film of the same name in 1996.


          


          Plot introduction


          The historical backdrop for this novel is the Second World War in Northern Africa and Italy. It begins in Egypt's capital, Cairo, just before the outbreak of hostilities in 1939. A team of eccentric British archaeologists are searching desert sites for important relics.


          


          Plot summary


          Hana, a young Canadian Army nurse, lives in the abandoned Villa San Girolamo in Italy, which is filled with hidden, undetonated bombs. In her care is the man nicknamed "the English patient," of whom all she knows is that he was burned beyond recognition in a plane crash before being taken to the hospital by a Bedouin tribe. He also claimed to be English. The only possession that the patient has is a copy of Herodotus' histories that survived the fire. He has annotated these histories and is constantly remembering his explorations in the desert in great detail, but cannot state his own name. The patient is, in fact, Lszl de Almsy, a Hungarian desert explorer who was part of a British archaeological group. He, however, chose to erase his identity and nationality.


          Caravaggio, a Canadian who served in Britain's foreign intelligence service since the late 1930s, was a friend of Hana's father, who died in the war, having been a pilot whose plane was shot down. Caravaggio, who entered the world of spying because of his skill as a thief, comes to the villa in search of Hana. He overheard in another hospital that she was there taking care of a burned patient. Caravaggio bears physical and psychological scars; he was deliberately left behind to spy on the German forces and was eventually caught, interrogated and tortured, his thumbs having been cut off. Seeking vengeance three years later, Caravaggio (like Almsy) is addicted to morphine, which Hana supplies.


          One day, while Hana is playing the piano, two British soldiers enter the villa. One of the soldiers is Kip, an Indian Sikh who has been trained as a sapper or combat engineer, specializing in bomb and ordnance disposal. Kip explains that the Germans often booby-trapped musical instruments with bombs, and that he will stay in the villa to rid it of its dangers. Kip and the English Patient immediately become friends.


          Prompted to tell his story, the Patient begins to reveal all: An English gentleman, Geoffrey Clifton and his wife, Katharine, accompanied the patient's desert exploration team. The Patient's job was to draw maps of the desert, and the Clifton's plane made this job easier. Almsy fell in love with Katharine Clifton one night as she read from Herodotus' histories aloud around a campfire. They soon began a very intense affair, but in 1938, Katharine cut it off, claiming that Geoffrey would go mad if he discovered them.


          When World War II broke out in 1939, the members of the exploration team decided to pack up base camp, and Geoffrey Clifton offered to pick up Almsy in his plane. However, Geoffrey Clifton arrived with Katharine and tried to kill all three of them by crashing the plane, leaving Almsy in the desert to die. Geoffrey Clifton died immediately; Katharine survived, but was horribly injured. Almsy took her to "the cave of swimmers," a place the exploration team had previously discovered, and covered her with a parachute so he could leave to find help. After four days, he reached a town, but the British were suspicious of him because he was incoherent and had a foreign surname. They locked him up as a spy.


          When Almsy finally got away, he knew it was too late to save Katharine, so he allowed himself to be captured by the Germans, helping their spies cross the desert into Cairo in exchange for gas and a car to get back to Katharine. After leaving Cairo, his car broke down in the desert. He went to the cave of swimmers to find Katharine, retrieve her body, and take it to the crashed plane, which had been buried under the sand. He tried to fly back to civilization, but the plane malfunctioned during flight. Almsy parachuted down covered in flames which was where the Bedouins found him.


          Caravaggio, who had had suspicions that the Patient was not English, fills in details. Geoffrey Clifton was, in fact, an English spy and had intelligence about Almsy's affair with Katharine. He also had intelligence that Almsy was already working with the Germans.


          Over time while Almsy divulges the details of his past, Kip becomes close to Hana. Kip's brother had always distrusted the West, but Kip entered the British Army willingly. He was trained as a sapper by Lord Suffolk, an English gentleman, who welcomed Kip into his family. Under Lord Suffolk's training, Kip became very skilled at his job. When Lord Suffolk and his team were killed by a bomb, Kip became separated from the world and emotionally removed from everyone. He decided to leave England and began defusing bombs in Italy. Kip's best friend, a British Army sergeant, is killed in a bomb explosion.


          Kip forms a romantic relationship with Hana and uses it to reconnect to humanity. He becomes a part of a community again and begins to feel comfortable as a lover. Then he hears news of the atomic bomb being dropped on Japan. He becomes enraged. He feels deceived and betrayed by the western world into which he had tried to assimilate. He threatens to kill the English Patient, but instead decides to leave the Villa.


          For some time after their separation, Hana wrote Kip letters, but he never responded. She eventually stopped. Years later, Kip is happily married with children and is a successful doctor; however, he still often thinks of Hana.


          


          Characters in The English Patient


          


          Almsy


          Almsy is the title character. He arrives under Hana's care burned beyond recognition. He has a face, but it is unrecognizable and his tags are not present. The only identification they have of him is that he told the Bedouins that he was English. Thus, they call him just the English Patient. Lacking any identification, Almsy serves a sort of blank canvas onto which the other characters project their wishes. Hana finds in him redemption for not being at her father's side when he died in a similar fashion without anyone to comfort him. Kip finds a friend. The irony in the tale arises in that Almsy is not, in fact, English. Rather, he is Hungarian by birth and has tried to erase all ties to countries throughout his desert explorations.


          Because of his complete rejection of nationalism, many of Almsy's actions which would otherwise seem reprehensible are somewhat forgiven. To a man with no nation, it is not wrong to help a German spy across the desert. The German is simply another man. Almsy is portrayed in a sympathetic light. This is partly because Almsy tells his own story, but it is also because Almsy always adheres to his own moral code.


          Almsy is also at the centre of one of the novel's love stories. He is involved in an adulterous relationship with Katharine Clifton, which eventually leads to her death and the death of her husband, Geoffrey Clifton. Katharine is the figure who leads Almsy to sensuality. He falls in love with her voice as she reads Herodotus. Sensuality--in both the sexual and observational senses-- is a major theme to the novel.


          


          Hana


          Hana is a twenty-year-old Canadian Army nurse. Hana is torn between her youth and her maturity. In a sense, she has lost her childhood too early. A good nurse, she learned quickly that she could not become emotionally attached to her patients. She calls them all "buddy", but immediately detaches from them once they are dead. Her lover, a Canadian officer, is killed. Hana comes to believe she is a curse whose friends inevitably die. Symbolic of her detachment and loss of childhood, she cuts off all of her hair and no longer looks in mirrors after three days of working as a nurse.


          In contrast to this detachment, upon hearing of her father's death Hana has an emotional breakdown. She then puts all of her energy into caring for the English Patient. She washes his wounds and provides him with morphine. When the hospital is abandoned, Hana refuses to leave and instead stays with her patient. She sees Almsy as saintlike and with the "hipbones of Christ". She falls in love with the English Patient in a purely non-sexual way.


          The character of Hana is entirely paradoxical. She is mature beyond her years, but she still clings to childlike practices. She plays hopscotch in the Villa and sees the patient as a noble hero who is suffering. She projects her own romanticized images onto the blank slate of the patient, forming a sort of fairytale existence for herself.


          


          Kip


          Kip is an Indian Sikh. Kip was trained to be a sapper by Lord Suffolk who also, essentially, made him a part of his family. Kip is, perhaps, the most conflicted character of the novel. His brother is an Indian nationalist and strongly anti-Western. By contrast, Kip willingly joined the British military, but he was met with reservations from his white colleagues. This causes Kip to become somewhat emotionally withdrawn.


          His emotional withdrawal becomes more pronounced with the death of his mentor and friend Lord Suffolk. Suffolk and his team were killed while they were attempting to dismantle a new type of bomb, which detonated. After this event, Kip decides to leave England and work as a sapper in Italy where he meets Hana. He and his partner hear her playing piano, and, as musical instruments were often wired, entered the villa to stop her. Kip's partner leaves the villa and dies so Kip stays on, setting up camp in the courtyard.


          Kip and Hana become lovers and, through that, Kip begins to regain confidence and a sense of community. He feels welcomed by these westerners, and they all seem to form a group that disregards national origins. They get together and celebrate Hana's twenty-first birthday, a symbol of their friendship and Kip's acceptance; however, shortly after, Kip hears news of America's dropping of the atom bomb on Japan. He realizes that the West can never reconcile with the East, and that America would never have done something so horrific to a Caucasian population. So he leaves and never returns, though later in his life he often thinks of Hana.


          


          Caravaggio


          Caravaggio is a Canadian thief and long-time friend of Hana's father. His profession is legitimized by the war, as the allies needed people to steal important documents for them. Caravaggio arrives in the villa as "the man with bandaged hands". His German captors cut off his thumbs. He, physically and mentally, can no longer steal, having "lost his nerve".


          Hana remembers Caravaggio as a very human thief. He would always get distracted by the human element in a job. For instance, if an advent calendar was on the wrong day, he would fix it. She also has deep feelings of love for Caravaggio. It is debated if this love is romantic or simply familial, however Caravaggio does display a romantic love towards Hana in parts of the book.


          Caravaggio is also addicted to morphine, as is Almsy. He uses this to get information out of Almsy.


          


          Katharine Clifton


          Katharine is the wife of Geoffrey Clifton. She has an affair with Almsy which her husband finds out about. She is Oxford educated. Almsy falls in love with her as she reads from Almsy's borrowed copy of The Histories around a campfire.


          Katharine and Clifton met at Oxford. During the context of events told by The English Patient, she had been married to Geoffrey for only a year. A few weeks after they get married, she and Geoffrey fly to the desert to join Almsy's expedition crew. Once the affair begins, she is torn by guilt and eventually breaks off the affair. After Geoffrey kills himself, and they are stuck in the desert, she admits she always loved Almsy.


          


          Geoffrey Clifton


          An explorer and Katharine Clifton's husband. He joins Almsy's exploration group because he is rich and owns a plane. He is kind hearted, Oxford educated, and has a beautiful young wife. He seems to have everything going for him, but Katharine says that he has the capacity to be insanely jealous.


          Although he claims to have journeyed to North Africa for exploration's sake, we find out that he was, in fact, working for British intelligence.


          


          Film, TV or theatrical adaptations


          In 1996, it was made into a film of the same title by Anthony Minghella, starring Ralph Fiennes, Kristin Scott Thomas, Juliette Binoche, Colin Firth and Naveen Andrews.


          
            
              	Precededby

              The Famished Road

              	Man Booker Prize recipient

              1992

              with Sacred Hunger

              	Succeededby

              Paddy Clarke Ha Ha Ha
            

          


          
            
              	Precededby

              Such a Long Journey

              	Governor General's Award for English language fiction recipient

              1992


              	Succeededby

              The Stone Diaries
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                Dido and neas (1689)

                Dioclesian (1690)

                King Arthur (1691)

                The Fairy-Queen (1692)

                The Indian Queen (1695)


              
            


            
              	
            

          


          The Fairy-Queen (Z.629) is a masque or semi-opera by Henry Purcell; a Restoration spectacular It was first performed on May 2, 1692 at the Queen's Theatre, Dorset Garden in London by the United Company. The libretto is an anonymous adaptation of William Shakespeare's wedding comedy A Midsummer Night's Dream. Presumably the author or at least co-author of the libretto is Thomas Betterton, the manager of Dorset Garden Theatre with whom Purcell worked regularly.


          This assumption is based on an analysis of Betterton's stage directions. A collaboration between several playwrights is also feasible. Choreography for the various dances was provided by Josias Priest, who also worked on Dioclesian and King Arthur, and who was associated with Dido and Aeneas. Purcell did not set any of Shakespeare's text to music; instead he composed music for short masques in every act but the first. The play itself was also slightly modernized in keeping with seventeenth-century dramatic conventions, but in the main the spoken text is as Shakespeare wrote it. The masques are related to the play metaphorically, rather than literally. Many critics have stated erroneously that they bear no relationship to the play, but recent scholarship has shown that the opera, which ends with a masque featuring Hymen, the God of Marriage, was actually composed for the fifteenth wedding anniversary of William and Mary.


          A letter describing the original performance shows that the parts of Titania and Oberon were played by children of eight or nine. Presumably other fairies were also played by children, which changes our perspective of the staging.


          


          Context and analysis
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          Following the huge success of his operas Dioclesian (1690) and King Arthur (1691), Purcell composed The Fairy-Queen in 1692. Purcell's "First" and "Second Music" were played while the audience were taking their seats. The "Act Tunes" are played between acts, as the curtain was normally raised at the beginning of a performance and not lowered until the end. After Act I, each act commences with a short symphony (3-5 minutes).


          The English tradition of semi-opera, to which The Fairy-Queen belongs, demanded that most of the music within the play be introduced through the agency of supernatural beings, the exception being pastoral or drunken characters. All the masques in The Fairy-Queen are presented by Titania or Oberon. Originally Act I contained no music, but due to the work's enormous success it was revived in 1693, when Purcell added the scene of the Drunken Poet and two further songs later on in the work; "Ye gentle spirits of the air" and "The Plaint". As said above, each masque is subtly related to the action in the play during that particular act in a metaphorical way. In this manner we have Night and Sleep in Act II, which is apt as that act of the play consists of Oberon's plans to use the power of the " love-in-idleness" flower to confuse various loves, and it is therefore appropriate for the allegorical figures of Secrecy, Mystery et al to usher in a night of enchantment. The masque for Bottom in Act III includes metamorphoses, songs of both real and feigned love, and beings who are not what they seem. The Reconciliation masque between Oberon and Titania at the end of Act IV prefigures the final masque. The scene changes to a Garden of Fountains, denoting King William's hobby, just after Oberon says "bless these Lovers' Nuptial Day". The Four Seasons tell us that the marriage here celebrated is a good one all year round and "All Salute the rising Sun"/...The Birthday of King Oberon". The kings of England were traditionally likened to the sun (Oberon = William. Significantly, William and Mary were married on his birthday, 4 November.). The Chinese scene in the final masque is in homage to Queen Mary's famous collection of china. The garden shown above it and the exotic animals bring King William back into the picture and Hymen's song in praise of their marriage, plus the stage direction bringing (Mary's) china vases containing (William's) orange trees to the front of the stage complete the symbolism.


          


          The music


          Written as he approached the end of his brief career, The Fairy-Queen contains some of Purcell's finest theatre music, as musicologists have agreed for generations. In particular, Constant Lambert was a great admirer; from it he arranged a suite and in collaboration with Edward Dent arranged the work to form the then new Covent Garden opera company's first postwar production. It shows to excellent effect Purcell's complete mastery of the pungent English style of Baroque counterpoint, as well as displaying his absorption of Italian influences. Several arias such as "The Plaint", "Thrice happy lovers" and "Hark how the echoing air" have entered the discographic repertory of many singers outside their original context.


          The orchestra for The Fairy-Queen consists of two recorders, two oboes, two trumpets, kettledrums, strings and harpsichord continuo.


          


          Performance history


          Following Purcell's premature death, his opera Dioclesian remained popular until well into the eighteenth century, but the score of The Fairy-Queen was lost and only rediscovered early in the twentieth century. Other works like it fell into obscurity. Changing tastes were not the only reason for this; the voices employed had also become difficult to find. The list of singers below shows the frequent employment of the male alto, or countertenor, in the semi-opera, a voice which, after Purcell, essentially vanished from the stage, probably due to the rise of Italian opera and the attendant castrati. After that Romantic opera emerged, with the attendant predominance of the tenor. Until the early music revival, the male alto survived mainly in the ecclesiastical tradition of all-male church choirs and twentieth-century American vocal quartets.


          However, Purcell's music (and with it The Fairy-Queen) was resuscitated by two related movements: a growing interest in Baroque music and the rise of the countertenor, led by pioneers such as Alfred Deller and Russell Oberlin. The former movement led to performances of long-neglected composers such as Purcell, John Dowland, John Blow and even George Frideric Handel, while the latter complemented it by providing a way of making such performances as authentic as possible as regards the original music and the composer's intentions (less true for Handel, where countertenors appear as castrati replacements). This has led to The Fairy-Queen's increased popularity, and numerous recordings have been made, often using period instruments. The format of the work presents problems to modern directors, who must decide whether or not to present Purcell's music as part of the original play, which uncut is rather lengthy. Savage calculated a length of four hours. The decision to curtail the play is usually taken together with the resolution to modernize to such an extent that the cohesion between music, text and action sketched above is entirely lost. A video of an English National Opera production of the work was released in 1995.


          Roles


          
            
              	Role

              	Voice type

              	Premiere cast,

              2 May 1692

              (Conductor: - )
            


            
              	Drunken Poet

              	baritone

              	
            


            
              	First Fairy

              	soprano

              	
            


            
              	Second Fairy

              	soprano

              	
            


            
              	Night

              	soprano

              	
            


            
              	Mystery

              	soprano

              	
            


            
              	Secrecy

              	countertenor

              	
            


            
              	Sleep

              	baritone

              	
            


            
              	Corydon

              	baritone

              	
            


            
              	Mopsa

              	soprano/countertenor

              	
            


            
              	Nymph

              	soprano

              	
            


            
              	3 Attendants to Oberon

              	1 soprano, 2 countertenors

              	
            


            
              	Phoebus

              	tenor

              	
            


            
              	Spring

              	soprano

              	
            


            
              	Summer

              	countertenor

              	
            


            
              	Autumn

              	tenor

              	
            


            
              	Winter

              	baritone

              	
            


            
              	Juno

              	soprano

              	
            


            
              	Chinese Man

              	countertenor

              	
            


            
              	Chinese Woman, Daphne

              	soprano

              	
            


            
              	Hymen

              	baritone

              	
            


            
              	
                SATB Chorus: Fairies and Attendants.

                Typically, the chorus is used at the end of airs to provide a recapitulation of the main theme of the air, as well as at moments of particular dramatic grandeur, such as at the entry of Phoebus during Act IV.

              

              	
            

          


          


          Synopsis
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          Acts 1


          The first scene set to music occurs after Titania has left Oberon, following an argument over the ownership of a little Indian boy. Two of her fairies sing of the delights of the countryside ("Come, come, come, come, let us leave the town"). A drunken, stuttering poet enters, singing "Fill up the bowl". The stuttering has led many to believe the scene is based on the habits of Thomas d'Urfey: however, it may also be poking fun at Elkanah Settle, who stuttered as well and was long thought to be the librettist, due to an error in his 1910 biography.


          The fairies mock the drunken poet and drive him away.


          


          Act 2


          It begins after Oberon has ordered Puck to anoint the eyes of Demetrius with the love-juice. Titania and her fairies merrily revel ("Come all ye songsters of the sky"), and Night ("See, even Night"), Mystery ("I am come to lock all fast"), Secrecy ("One charming night") and Sleep ("Hush, no more, be silent all") lull them asleep and leave them to pleasant dreams.


          


          Act 3


          Titania has fallen in love with Bottom (now equipped with his ass's head), much to Oberon's gratification. A Nymph sings of the pleasures and torments of love ("If love's a sweet passion") and after several dances, Titania and Bottom are entertained by the foolish, loving banter of two haymakers, Corydon and Mopsa.


          


          Act 4


          It begins after Titania has been freed from her enchantment, commencing with a brief divertissement to celebrate Oberon's birthday ("Now the Night", and the abovementioned "Let the fifes and the clarions"), but for the most part it is a masque of the god Phoebus ("When the cruel winter") and the Four Seasons (Spring; "Thus, the ever grateful spring", Summer; "Here's the Summer", Autumn; "See my many coloured fields", and Winter; "Now Winter comes slowly").


          


          Act 5


          After Theseus has been told of the lovers's adventures in the wood, it begins with the goddess Juno singing an epithalamium, "Thrice happy lovers", followed by a woman who sings the wellknown "The Plaint" ("O let me weep"). A Chinese man and woman enter singing several songs about the joys of their world. ("Thus, the gloomy world", "Thus happy and free" and "Yes, Xansi"). Two other Chinese women summon Hymen, who sings in praise of married bliss, thus uniting the wedding theme of A Midsummer Night's Dream, with the celebration of William and Mary's anniversary.


          


          Selected recordings


          
            	Alfred Deller, The Deller Consort, Stour Music Chorus (2 CDs)  (1972)  Harmonia Mundi


            	John Eliot Gardiner, The English Baroque Soloists The Monteverdi Choir, (2 CDs)  1982  Archiv Produktion 419 221-2


            	William Christie, Les Arts Florissants (2 CDs)  1989  Harmonia Mundi HMC 90 1308/0


            	Roger Norrington, The London Classical Players, The Schtz Choir of London (2 CDs)  1994  EMI Classics 7243 5 55234 2 6


            	Ton Koopman, Amsterdam Baroque Orchestra and Chorus, (2 CDs)  1994  Erato 98507


            	Nikolaus Harnoncourt, Concentus Musicus Wien, Arnold Schoenberg Chor (2 CDs)  1995  Teldec Classics 4509-97684-2

          


          
            Retrieved from " http://en.wikipedia.org/wiki/The_Fairy-Queen"
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          The Famous Five is Enid Blyton's most popular and celebrated series of children's books. The sequence began life in 1942, when the first book, Five on a Treasure Island was published, and it has won great acclaim from both fans and critics. The series has gone on to become amongst the best-loved stories ever to have been written for children.


          All the "Famous Five" books have been adapted for television at some stage.


          The series feature a fictional group of children - Julian, Dick, Anne and George - and their dog Timmy. Blyton also created several such groups for her detective series, including The Secret Seven and Five Find-Outers and Dog, but the Famous Five are the best-known and most popular of these.


          Blyton only intended to write about 6 to 8 books in the series but, owing to their high sales and immense commercial success, she went on to write 21 full-length books featuring these memorable characters. Indeed, by the end of 1953, more than 6 million copies of these books had been printed and sold.


          Even today, more than two million copies of the books are sold each year, making them one of the biggest-selling series for children ever written.


          


          Overview


          Three of the children, Julian, Dick and Anne, are siblings. During their holidays, they are regularly sent to the seaside town of Kirrin to stay with their Aunt Fanny and Uncle Quentin, whose daughter, Georgina, is a tomboy always known as George.


          The stories almost always take place in the children's holidays when they come home from their respective boarding schools. Every time they get together, they get caught up in an adventure, the location of which varies from book to book. Sometimes the scene is set close to George's home at Kirrin Cottage: " Kirrin Island", a picturesque island in Kirrin Bay, for example, presents many opportunities for adventure. Since both George's own home and various other houses are hundreds of years old, there is room for much in the way of secret passages or smugglers' tunnels, which play a central role in the plot of several books in the series. On other occasions, the children may go camping or hiking or be sent on holiday together elsewhere, but they are always accompanied by George's dog, Timothy, affectionately known to the children as Timmy. The settings, however, are almost always rural and enable the children to discover the simple joys of cottages, picnics, ginger beer, bicycle trips, home-made food, islands, sea shores, and always have a thrilling adventure.


          Blyton always said that George was based on a real girl she had once known: in her later life, she admitted that that girl was herself.


          


          Characters


          
            	George (Georgina) Kirrin: Georgina is a tomboy, demanding that people call her George. By cutting her hair very short and dressing like a boy, she is often mistaken for one, something which pleases her enormously. She is headstrong by nature and, like her father, Quentin, has a fiery temper.

          


          
            	Dick (Richard) Kirrin: George's cousin, and brother of Julian and Anne, sometimes mistaken for George because of his behaviour and dark hair. Dick is the joker of the group, but also very thoughtful.

          


          
            	Julian Kirrin: The eldest of the five, cousin to George and older brother to Dick and Anne. He is an intelligent boy and a natural leader whose cleverness and reliability is often noted by Aunt Fanny.

          


          
            	Anne Kirrin: The youngest in the group, and written by Blyton as girlish, with a natural instinct to mother the others. She famously dislikes the adventures the Five constantly encounter, but soldiers on loyally.

          


          
            	Timmy: George's dog and the unofficial mascot for the group, who is available to attack unwanted people on George's command. Timmy is the archetypal loyal mongrel-clever, affectionate and fiercely loyal to his owners and to George in particular; he provides physical protection for the children on multiple occasions. George adores Timmy and thinks that Timmy is beautiful. In the first book of the series, George's parents forbid her to keep Timmy and George is forced to hide him. After the end of their first adventure, they relent and she allowed to keep him.


            	Jo, the gypsy girl: First appears in "Five fall into adventure" and in several others. The first adventure finds her in an abusive relationship with her father, but when he is sent to prison she is fostered. She has the only romantic interest in the books, being obviously attracted to Dick. He had hit her when they first met, believing her to be a boy - and was later mortified. She immediately liked him.

          


          
            	Fanny Kirrin: George's mother, and aunt to Dick, Julian and Anne. Aunt Fanny is married to Uncle Quentin, and is, through most of Blyton's Famous Five novels, the principal maternal figure in the lives of the children. (Julian, Dick and Anne's parents are very rarely seen, and rarely even mentioned, as most of their adventures take place on school holidays while visiting the village of Kirrin.)

          


          
            	Quentin Kirrin: George's father, and a famous inventor and scientist. He possesses an infamous temper and has little tolerance for children on school holidays, but is nevertheless not as heartless as he may at first seem. In the first book of the series, it is established that he is the brother of Julian, Dick and Anne's father.

          


          

          The characters, as is usual in Blyton's fiction, are outlined with very few words, and there is very limited description of scenes, but this style of writing keeps children's attention and is seen by enthusiasts as fuelling their imagination and encouraging them to think for themselves. Blyton's characterisation, however, has also been much criticised as being stereotyped and encouraging sexist attitudes; and the books have as a result been extensively parodied (see below).


          Television series


          


          [bookmark: 1978_series]


          1978 series


          The Famous Five 1978 television series was produced by Southern Television for the ITV network in the UK, in 26 episodes of thirty minutes. It starred Michele Gallagher as Georgina, Marcus Harris as Julian, Jennifer Thanisch as Anne, Gary Russell as Dick, Toddy Woodgate as Timmy, Michael Hinz as Uncle Quentin and Sue Best as Aunt Fanny. It also starred Ronald Fraser, John Carson, Patrick Troughton, James Villiers, Cyril Luckham and Brian Glover. The screenplays were written by Gloria Tors, Gail Renard, Richard Carpenter and Richard Sparks. The episodes were directed by Peter Duffell, Don Leaver, James Gatward and Mike Connor. The series was produced by Don Leaver and James Gatward.


          Finnish punk rock band Widows (of Helsinki) made three different cover versions of the theme song, first one in early 1979 ,as did Irish Indie outfit Fleur, in 1996.


          All the books apart from Five on a Treasure Island, Five Have a Mystery to Solve and Five Have Plenty of Fun were dramatised; the first two were excluded because the Children's Film Foundation still had the film and TV rights to the books (see below), and the third because it could not fit in the production schedule. Plans to make a third series which would have included this story plus new ones written purely for television were abandoned after the Blyton estate exercised its veto. The series was originally released on video in the 1980s by Portman Productions.


          [bookmark: 1996_series]


          1996 series


          


          A later TV series was produced around 1996, a co-production between a number of companies including HTV, Zenith North and the German channel ZDF; this was also shown on ITV in the UK. Unlike the previous series, this was a period piece, set in 1953, and also unlike the previous series it dramatised all the original books. Of the juvenile actors the best-known is probably Jemima Rooper, who played George. In this series, to fit in with the fact that "Fanny" has other meanings, Aunt Fanny was known as Aunt Frances. (In recent reprints of the book, the character has been re-christened Aunt Franny.)


          [bookmark: 2008_series]


          2008 series


          In 2008, there will be an animated TV series, set in modern times and featuring the children of the original Famous Five. These children will be known as Cole, Dylan, Jo and Allie. The new series was first announced in 2005, and is a co-production between Chorion (which currently owns all Famous Five rights) and Marathon in association with France 3 and The Disney Channel. Disney confirmed their involvement in December 2006. Stories are currently being developed by Douglas Tuber and Tim Maile, who have previously written for Lizzie McGuire. Chorion claims on its Web site that "these new programmes will remain faithful to the themes of mystery and adventure central to Enid Blytons classic series of books." In total, there will be 26 episodes, and each episode will be 22 minutes long.


          


          Adult series


          On the 28th August 2007, it was announced on the BBC News website that a revival of The Famous Five is being developed . Julian, Dick, Anne and Georgina were all going to be in the story - now all as adults in their forties; they would also be joined by a descendant of Timmy The Dog. Co-developer Twofour states "casting and writing talent is still very much under wraps and no broadcaster is yet confirmed. However, some of the best-known acting talent in Britain is already under consideration."


          


          Video and DVD


          The 1978 series was released on video with reasonable regularity between 1983 and 1999, many of which are still easy to find second-hand, although the sound and picture quality is not always what it could be.


          A four-disc DVD collection, containing 23 of the 26 episodes produced for the 1978 series (and two episodes from the 1996 series) was released in region 4 (Australia and New Zealand) in 2005. The box and disc art identify it as a release of 1996 series. (The distributor had licenced the 1996 series but due to an administrative glitch, it was supplied with master tapes and artwork for the 1978 series.) The error was corrected in a later release.


          The 1996 series was released in its entirety on video; only the adaptation of Five On A Treasure Island seems to have been released on DVD in the UK, although there are apparently some rare mainland European DVD releases of the series, available via certain websites in the UK (these are, of course, Region 2 DVDs).


          A three-disc DVD collection, containing 13 of the 26 episodes of the 1996 series, was released in Australia and New Zealand in 2005 (these are region 4 DVDs). This release followed the erroneous release of the 1978 series with 1996 artwork, and is marked "Revised Edition" to avoid confusion.


          There are also two Children's Film Foundation films of the Famous Five books - Five On A Treasure Island, made in 1957, and Five Have A Mystery To Solve, produced in 1963 - plus other film adaptations of the books made in countries such as Denmark.


          


          Movies


          Two of the Famous Five stories by Enid Blyton have been filmed by Danish director Katrine Hedman. The cast consisted of Danish actors and the movie was originally released in Danish. Ove Sproge stars as Uncle Quentin. The movies are: De 5 og spionerne (Five and the Spies) (1969) and De 5 i fedtefadet (Famous Five Get in Trouble) (1970).


          


          Radio dramas


          21 stories by Enid Blyton have been released as Fnf Freunde radio dramas in Germany as well. The speakers were originally the German dubbing artists for Gallagher, Thanisch, Russell and Harris, the protagonists of the first television series. As the stories continued, the speakers were replaced by younger ones, because it was felt that they sounded too mature. In addition to the original Blyton books, another 48 stories have subsequently been released and published as radio plays and books in Germany. They are based on the original characters, but written by various German writers.


          


          Computer Game


          In 1990 an interactive fiction computer game based on the first of the books, Five On A Treasure Island, was released. It was programmed by Colin Jordan and first released for the little known SAM Coup by Enigma Variations.


          He originally started coding the game on the ZX Spectrum using his own "worldscape" technique. When the SAM Coup was launched, he switched to it as the target platform while still hosting the code on the ZX Spectrum. He later ported it to the Amstrad CPC and completed the ZX Spectrum version. The game was also ported to the Commodore 64, Amiga and Atari ST by others.


          


          Comic books


          Six comic books created by Bernard Dufoss and scripted by Serge Rosenzweig and Rafael Carlo Marcello were released in France between 1982 and 1986. Most of comic books in the series are based on Famous Five books created by Claude Voilier. Books were released by Hachette Livre.


          


          Parodies


          The Five also inspired the Comic Strip parody Five Go Mad in Dorset and its sequel Five Go Mad On Mescalin, in which the characters express sympathies with Nazi Germany and opposition to the Welfare State, homosexuals, immigrants and Jews, in an extremely broad parody not so much of Blyton but of wider perceived 1950s prejudices. The parodies were deliberately set towards the end of the original Famous Five "era" (1942-1963) so as to make the point that the books were already becoming outmoded while they were still being written, although the continuing popularity of the books even in the 21st Century may be seen to suggest otherwise. Both parodies made tight use of Famous Five set pieces, such as the surrender of the criminals at the end when Julian states "We're the famous five!", the arrival of the police just in the nick of time, and the appeal for "some of your home-made ices" at a village shop.


          A story in The Guardian's G2 supplement also parodies the Famous Five. It argues that Anne, Dick, George and Julian are caricatures rather than characters, portraying Anne as having no life outside of domestic labour. It highlights what the writer, Lucy Mangan, considers to be the power struggle between Dick, George and Julian while Anne is sidelined.
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          The Fens, also known as the Fenland, is a geographic area in eastern England, in the United Kingdom.


          As noted on the map, the Fenland primarily lies around the coast of the The Wash; it reaches into 2 Government regions (East Anglia and the East Midlands), four modern counties (Lincolnshire, Cambridgeshire, Norfolk and a small area of Suffolk), and 11 District Councils. The whole contains an area of nearly 1,500 square miles or about 1 million acres.


          Today, the Fens are a primarily agricultural area which is strongly characterised by both its very low elevation and its flatness, as most of the Fenland lies within a few meters of sea-level. As with similar areas in the Netherlands, much of the Fenland originally consisted of fresh or saltwater wetlands which have been artificially drained and continue to be protected from floods by drainage banks and pumps; with the support of this drainage system, the Fenland has become a major arable agricultural region in Britain for grains and vegetables.


          


          Introduction


          The Fens are very low-lying compared with the surrounding chalk and limestone "uplands" that surround them, in most places no more than 10m above sea level. Indeed, owing to drainage and the subsequent shrinkage of the peat fens, many parts of the Fens now lie below mean sea level. Though in the seventeenth century, one writer described the Fenland as all lying above sea level (in contrast to those of the Netherlands),, the area is now home to the lowest land point in the United Kingdom, Holme Fen in Cambridgeshire, at around 2.75 metres below sea level. TL202893 There are a few hills within the fens, which have historically been called "islands", as they remained dry when the low-lying fens around them were flooded. The largest of the fen-islands is the Isle of Ely, on which the cathedral city of Ely was built; its highest point is 37m above OD.


          Without artificial drainage and flood protection, the Fens are liable to periodic flooding, particularly in winter due to the heavy load of water flowing down from the uplands and overflowing the rivers. Some areas of the fens were historically permanently flooded, creating small lakes or "meres", while others were only flooded during periods of high water. In the pre-modern period, arable farming was limited to the higher areas of the fen-edge, the fen-islands and "townlands" (this was an arch of higher silt ground around the Wash, where the towns near the Wash had their arable fields). The rest of the Fenland was dedicated to pastoral farming, such as of cattle and sheep, as well as fishing, fowling, and the harvesting of reeds or sedge for thatch, etc. In this way, the medieval and early modern Fens stood in contrast to the rest of southern England, which was primarily an arable agricultural region.


          Since the advent of modern drainage in the nineteenth and twentieth centuries, the Fens have been radically transformed, such that today arable farming has almost entirely replaced pastoral, and today the economy of Fens is heavily invested in the production of crops such as grains, vegetables and some cash crops such as rapeseed or canola.


          Drainage in the Fenland has been organized into river drainage, the passing of upland water through the region, and internal drainage of the land between the rivers. The internal drainage was designed to be organized by levels or districts each of which includes the fen parts of one or several parishes. The details of the organization vary with the history of their development but the areas include:


          
            	The Great Level of the Fens is the largest region of fen in Eastern England. Since the seventeenth century, it has also been known as The Bedford Level, after the Earl of Bedford who headed the seventeenth-century drainage adventurers in this area; his son became the first governor of the Bedford Level Corporation. In the seventeenth century, the Great Level was divided into the North, Middle and South Levels for the purposes of administration and maintenance; in the twentieth century, these levels have gained new boundaries, and include some fens which were never part of the jurisdiction of the Bedford Level Corporation.

              
                	The South Level lies to the south-east of the Ouse Wash and surrounds Ely, as it did in the seventeenth century.


                	The Middle Level currently lies between the Ouse Wash and the River Nene, but historically lay between the Ouse Wash and Morton's Leam, a fifteenth century canal which runs north of the town of Whittlesey.


                	The North Level now includes all of the fens in Cambridgeshire and Lincolnshire between the Nene and the River Welland, but originally included only a small part of these grounds (including those of the ancient parishes of Thorney and Crowland, but excluding most of Wisbech Hundred and Lincolnshire), as the rest were under the jurisdiction of the Commissions of Sewers for Wisbech Hundred or Lincolnshire.

              

            

          


          
            	Deeping Fen, in the southern part of Lincolnshire, between the River Welland and the River Glen/ Bourne Eau.


            	The Black Sluice District much of which was known as the Lindsey Level when it was first drained in 1639, from the Glen and Bourne Eau to Swineshead. Its water is carried through to the Haven at Boston

          


          These were all re-drained at one time or another after the Civil War.


          
            	The Witham Commission Fens.

              
                	First District: from Washingborough to Billinghay Dales.


                	Second District: Blacksluice - Holland Fen.


                	Third District: north of the River Witham above Bardney.


                	Fourth District: East, West and Wildmore Fens and the Townland from Boston to Wainfleet.


                	Fifth District: Kyme Eau to Billinghay Skirth.


                	Sixth District: Blacksluice - Helpringham Eau to Kyme Eau.

              

            

          


          These were drained in the eighteenth and nineteenth centuries.


          The 1911 Encyclopaedia Britannica estimated the extent of the entire East Anglian Fens as being considerably over half a million acres (2,000 km). The Great Level, including the lower drainage basins of the Nene and the Great Ouse, now covers approximately 1,300 km (320,000 acres). Significant towns in the fens include Boston, Spalding, Ely, Wisbech and King's Lynn.


          


          Formation and Geography


          At the end of the most recent glacial period, known in Britain as the Devensian, ten thousand years ago, Great Britain was joined to Europe, notably, by the ridge between Friesland and Norfolk. The topography of the bed of the North Sea indicates that the rivers of the southern part of eastern England would flow into the River Rhine, thence through the English Channel. From the Fens northward along the modern coast, the drainage flowed into the northern North Sea basin, which, in turn, drained towards the Viking Deep. As the land-ice melted, the rising sea level drowned the lower lands, ultimately establishing the coastlines of today.


          These rising sea levels flooded the previously inland woodland of the Fenland basin, and over the next few thousand years led to the development of both extensive salt-water and freshwater wetlands. Silt and clay soils were deposited by marine floods in the salt-water areas and along the beds of tidal rivers, while organic soils, or peats, developed in the fresh-water marshes. The peak of the water levels in the fens was in the Iron Age; earlier Bronze and Neolithic settlements were covered by peat deposits, and have only been found recently. During the Roman period, waters levels fell once again, and settlements were possible on the new silt soils deposited near the coast. Though water levels rose once again in the early medieval period, by this time artificial banks, such as the great Sea Bank, protected the coastal settlements and the inland from further deposits of marine silts, though peats continued to develop in the freshwater wetlands of the interior fens.


          The wetlands of the fens have historically included:


          
            	Wash, which at greater or shorter intervals had bodies of water flowing over it, as in tidal mud-flats or braided rivers.


            	Marsh, which was the higher part of a tidal wash on which salt-adapted plants grew. It is now usually called salt-marsh. This probably arises from the fact that salt was produced in such places.


            	Fen, a broad expanse of nutrient-rich shallow water in which plants had grown and died without fully decaying. The outcome was a flora of emergent plants growing in saturated peat.


            	Moor. This developed where the peat grew above the reach of the land-water which carried the nutrients to the fen. Its development was enabled where the fen was watered directly by rainfall. The slightly acidic rain washed the hydroxyl ions out of the peat, making it more suitable for acid-loving plants, notably Sphagnum species. This is exactly the same as bog but that name entered English from the Irish language. Moor has a Germanic root and came to be applied to this acid peatland as it occurs on hills. These moors disappeared in the nineteenth century, and it had been thought that the Fenland did not have this kind of peat, but archeological and documentary evidence has since demonstrated that it did until the early nineteenth century.

          


          As well as waters in


          
            	Tidal creeks. For naming purposes, the English settlers seem to have ignored them unless they were big enough to be regarded as havens. The creeks (in the British sense) reached from the sea, into the marsh, townland and in some places, the fen.


            	Meres, or shallow lakes which were more or less static, but aerated by wind action.


            	many rivers, both natural and (from the Roman and medieval periods forward) artificial

          


          And the major areas of settlements were on


          
            	the "Townlands", a broad bank of silt on which the settlers built their homes and grew their vegetables, which were the remains of the huge creek levees which developed naturally during the Bronze and Iron Ages


            	the Fen "Islands" or areas of higher land which were never covered by the growing peat, as well as in "fen-edge" communities on uplands surrounding the fens

          


          In general, of the three principal soil types found in the Fenland today, the mineral-based silt, resulted from the energetic marine environment of the creeks, the clay was deposited in tidal mud-flats and salt-marsh while the peat grew in the fen and bog. The peat produces the black soils which are directly comparable with the American muck soils.


          Since the nineteenth century, all of the moor or bog-type acid peats in the Fens have entirely disappeared; drying and wastage of peats has greatly reduced the depth of the alkaline peat soils and reduced the overall elevation of large areas of the peat fens.


          This aerial photograph shows Boston at the bottom and the pale silt land along the margin of The Wash. The palest fields just inland from Boston are covered in plastic to warm the soil early in the season. The dark peat land of the fen and the moor of East Fen lies inland from the silt while the peat of West Fen lies further inland still, beyond the Devensian moraine at Stickney. The pale upland of the Wolds is at the top edge.


          


          History


          


          Pre-Roman Settlement


          There is evidence for human settlement near the fens from Mesolithic period on; indeed, the evidence suggests that Mesolithic settlement in Cambridgeshire was particularly along the fen-edges and on the low islands within the fens, to take advantage of the hunting and fishing opportunities of the wetlands.


          For a long time, it had been thought that the Iron Age fens were inhospitable to settlement, as few sites had been found; this period was one of significant flooding in the fens. But a recent archaeological survey of the region has revealed that while some areas such as the northern fen edge in Lincolnshire may have been lost to settlement, there was considerable settlement in the southern fens, on the islands and on the fen edge. Despite the fact the area of wetlands were at a maximum, the density of these settlements seem to have approached that of the Roman period, and the islands of the southern fens continued to be inhabited as they had been before.


          


          Roman Farming and Engineering


          The Romans constructed the road, the Fen Causeway across the fens to join what would later become East Anglia and central England: Denver to Peterborough. They also linked Cambridge and Ely but generally, their road system avoided The Fens except for minor roads designed for extracting the products of the region. These were notably, salt and the products of cattle: meat and leather. Sheep were probably raised on the higher ground of the townlands and fen islands, then as in the early nineteenth century. The Roman period also possible saw some drainage efforts, including the Car Dyke along the western edge of Fenland between Peterborough and Lincolnshire, but most canals were constructed for transportation.


          In the past thousand years, the marsh has been found along the coast of The Wash, the remaining tidal waters. Moving inland, next there is a broad bank of silt deposited until the Bronze Age, on which the early post-Roman settlements were made. Inland again is the former fen proper. (Compare the sequence of salt-marsh, spit and fen formerly found at Back Bay, Boston, Mass.) From these settlements, the silt strip is known as The Townland. How far seaward the Roman settlement extended is unclear owing to the deposits laid down above them during later floods. It is clear that there was some prosperity on the Townland, particularly where rivers permitted access to the upland beyond the fen. Such places were Wisbech, Spalding and Swineshead, this last, replaced a thousand years ago by Boston. All the Townland parishes were laid out, elongated as strips, to provide access to the products of fen, townland, marsh and sea. On the Fen-edge, parishes are similarly elongated to provide access to both upland and fen. The townships are therefore often nearer to each other than they are to the distant farms in their own parishes.


          After the end of Roman Britain, there is a break in written records. When written records resume in Anglo-Saxon England, the names of a number of peoples of the Fens are recorded in the Tribal Hidage and Christian histories. These peoples (with their supposed territories) include North Gyrwe ( Peterborough/ Crowland), South Gyrwe ( Ely), the Spalda ( Spalding), and Bilmingas (area of South Lincs).


          


          The Medieval Fenland


          In the early Christian period of Anglo-Saxon England, a number of Christian individuals sought the isolation that could be found among the wilderness that the Fens had become. These saints, often with close royal links, include Guthlac, Etheldreda, Pega, and Wendreda. Hermitages on the islands became centres of communities which later became monasteries with massive estates.


          Monastic life was disrupted by Danish raids and settlement but was revived in the mid-10th century monastic revival.


          These fenland monastic houses include Ely, Thorney, Crowland, Ramsey, Peterborough, and Spalding. As major landowners, the monasteries took a significant part in the early efforts at the drainage of the Fens.


          


          The Royal Forest


          For a period in most of the twelfth century and the early thirteenth century, the south Lincolnshire fens were afforested. The area was enclosed by a line from Spalding, along the Welland to Deeping, then along the Car Dyke to Dowsby and across the fens to the Welland. It was deforested in the early thirteenth century, though there seems to be little agreement as to the exact dates or the opening and closure of the period. It seems likely that the deforestation was connected with the Magna Carta or one of its early thirteenth century restatements, though it may have been as late as 1240. The Forest would have affected the economies of the townships around it and it appears that the present Bourne Eau was constructed at the time of the deforestation, as the town seems to have joined in the general prosperity by about 1280.


          Though the forest was about half and half in Holland and Kesteven, it is known as Kesteven Forest. (map)


          


          Draining the Fens


          


          Early Modern Attempts to Drain the Fens


          Though some marks of Roman hydraulics survive, and the medieval works should not be overlooked, the land started to be drained in earnest during the 1630s by the various Adventurers who had contracted with King Charles I to do so. The leader of one of these syndicates was the Earl of Bedford who employed Cornelius Vermuyden as their engineer. The scheme was imposed despite huge opposition from locals who were losing their livelihoods in favour of already great landowners. Two cuts were made in the Cambridgeshire Fens to join the River Great Ouse to the sea at King's Lynn - the Old Bedford River and the New Bedford River, also known as the Hundred Foot Drain.


          Both cuts were named after the Fourth Earl of Bedford who, along with some "Gentlemen Adventurers" ( venture capitalists), funded the construction, which was directed by engineers from the Low Countries, and were rewarded with large grants of the resulting farmland. Following this initial drainage, the Fens were still extremely susceptible to flooding, and so windmills were used to pump water away from affected areas.


          However, their success was short-lived. Once drained of water, the peat shrank, and the fields lowered further. The more effectively they were drained the worse the problem became, and soon the fields were lower than the surrounding rivers. By the end of the 17th century, the land was under water once again.


          Though the three Bedford levels were, together, the biggest scheme, they were not the only ones. Lord Lindsey and his partner, Sir William Killigrew had the Lindsey level (see Twenty) inhabited by farmers by 1638 but the onset of the Civil War permitted the destruction of the works which remained to the fenmen's liking until the Black Sluice Act of 1765.


          Many original records of the Bedford Level Corporation, including maps of the Levels, are now held by Cambridgeshire Archives and Local Studies at the County Record Office Cambridge.


          


          Modern Drainage


          The major part of the draining of the Fens, as seen today, was effected in the late 18th and early 19th century, again involving fierce local rioting and sabotage of the works. The final success came in the 1820s when windmills were replaced with powerful coal-powered steam engines, such as Stretham Old Engine, which were themselves replaced with diesel-powered pumps and following World War II, the small electrical stations that are still used today.


          The dead vegetation of the peat remained un-decayed because it was deprived of air (the peat was anaerobic). When it was drained, the oxygen of the air reached it and the peat has been slowly oxidizing. This and the shrinkage on its initial drying as well as removal of the soil by the wind, has meant that much of the Fens lies below high tide level. The highest parts of the drained fen now being only a few metres above mean sea level, only sizable embankments of the rivers, and general flood defences, stop the land from being inundated. Nonetheless, these works are now much more effective than they were. The question of rising sea level under the influence of global warming remains. The Fens contain about 50% of the grade 1 soil in the UK, making it a valuable National resource.


          The Fens today are protected by 60 miles of Sea embanked defecences and 96 miles of Fluvial river embankments. 11 Internal Drainage Board (IDBs) groups maintain 286 pumping stations and 3,800 miles of watercourses, with the combined capacity to pump 16,500 Olympic Sized swimming pools in a 24hour period if necessary or empty Rutland Water in 3 days.


          


          Modern Farming And Food Manufacturing in The Fens


          Estimated to be 4,000 farms involved in agriculture and horticulture, which includes arable, livestock, poultry, dairy, orchards, vegetables and ornamental plants and flowers. These employ about 27,000 people in both full and seasonal jobs. The Fens produce: 37% of all vegetables grown in the open, 24% of all potatoes grown in the UK, 17% of the UKs Sugar Beet crop, 38% of all Bulbs and flowers grown in the open, 250 million loaves of bread from the wheat grown, The Fens are the only place that English Mustard is still grown for Colman's of Norwich.


          Farming is the first step in the food chain, which in turn supports around 250 businesses involved in food and drink manufacturing, as well as its distribution. This generates a turnover of approximately 1.7 Billion and employs around 17,500 people.


          But there is also room on Fenland farms for the environment. With over two thirds of the land entered into various Environmental schemes, like Entry Level (ELS), Higher Level (HLS) or the old Country Side Stewardship. Under these schemes there are 270 miles of hedgerow and 1,780 miles of ditches managed, providing excellent habitats and large wildlife corridors. The Fens are possibly the best area in the UK for breeding Barn Owls and are now a very common sight. The water vole population is also believed to be in a healthy state compared to many other areas.


          


          Restoring the Fens


          In 2003, a project was initiated to return parts of the Fens to their original pre-agricultural state. Traditionally the periodic flooding by the North Sea, which renewed the character of the fenlands, was characterized as "ravaged by serious inundations of the sea, for example, in the years 1178, 1248 (or 1250), 1288, 1322, 1335, 1467, 1571" (Encyclopaedia Britannica 1911). In the modern approach, a little farmland is to be allowed to flood again and turned into nature reserves. By introducing fresh water, organizers of the Great Fen Project hope to encourage species such as the snipe, lapwing and bittern. Endangered species such as the fen violet will be seeded.


          


          Fen settlements


          Many historic cities, towns and villages have grown up in the fens, sited chiefly on the few areas of raised ground. These include


          
            	Ely ("Isle of Eels"), a cathedral city. Ely Cathedral, on a rise of ground surrounded by fenlands, is known as the "Ship of the Fens".


            	Boston, port and administrative centre of the Borough of Boston.


            	Chatteris, a market town.


            	March, a market town and administrative centre of the Fenland District.


            	Spalding, a market town, administrative centre of South Holland, and famed for its annual Flower Parade.


            	Whittlesey, a market town


            	Wisbech ("capital of the fens"), a market town.


            	Peterborough, a cathedral city, is the largest of the many settlements along the fen edge. It is sometimes called the "Gateway to the Fens".

          


          Ancient sites include


          
            	Flag Fen, a Bronze Age settlement

          


          


          Setting in fiction


          
            	The novels The Nine Tailors by Dorothy Sayers, Hereward the Wake by Charles Kingsley The Moon Tunnel by Jim Kelly and Waterland by Graham Swift (1983) are located here. Waterland was made into a film in 1992 (directed by Stephen Gyllenhaal), and many scenes were filmed at Holbeach Marsh on the edge of the Wash.

          


          
            	Peter F. Hamilton sets a number of his sci-fi novels in this area too, notably Mindstar Rising and A Quantum Murder.

          


          
            	Hal Foster set a portion of the childhood of Prince Valiant in the Fens.


            	Cauliflower Drove is an internet murder mystery set in the Fens.

          


          
            	In Northern Lights, by Philip Pullman, the Fens are home to the water-dwelling Gyptians, who hide the protagonist, Lyra, in the Fens.

          


          
            	Barnabas Sackett, patriarch of an American pioneer lineage detailed in the Sackett novels by Louis L'Amour, was born and raised in the Fens, which are a prominent setting of the first book in the series, Sackett's Land.

          


          
            	In one of The Belgariad novels, characters Garion, Belgarath and Silk row through marshy water channels in the Drasnian swamplands known as The Fens.

          


          
            	In Harry Potter and the Philosopher's Stone, Salazar Slytherin is described by the sorting hat to come "from fen."

          


          
            	The Silver Chair by C.S.Lewis features a character called Puddleglum the Marshwiggle. He is a gloomy character who lives on eel and pike, a stereotypical fenlander (known colloquially as a 'Fenny').

          


          
            	Thorn, a short tale and Interactive Fiction by Eric Mayer, choses the Fens as a ghostly setting.

          


          
            	Martha Grimes uses the village of Algarkirk, Lincolnshire and the surrounding Fens as the setting of her mystery novel, The Case Has Altered.

          


          
            	Penelope Fitzgerald's novel The Bookshop is set in the Fens.

          


          
            	The 1998 film Dad Savage (starring Patrick Stewart) was set and filmed around the King's Lynn area.

          


          "Ship of the Fens" - The official "Song for Ely"


          In the spring of 2008 a competition was held to find an official anthem for the City of Ely. The competition was sponsored by The Ely Standard, ADEC and Star 107 radio. Judges from around the town and local music scene evaluated the entries and after much deliberation chose "Ship of the Fens" as the winner. Written by local song writing duo Graham Brown and Geoff Meads, "Ship of the Fens" (a local nick-name for Ely Cathedral) describes life in Ely from the point of view of an elderly resident returning to the city. Using a modern folk style in a homage to the popular Ely folk festival and recorded using all local musicians and singers, "Ship of the Fens" was first aired on Star 107s Mark Peters breakfast show on Thursday 19th June 08 and performed live at the 2008 Ely Aquafest on Sunday 6th July.


          
            Retrieved from " http://en.wikipedia.org/wiki/The_Fens"
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        The Four Seasons (Vivaldi)


        
          

          The Four Seasons (Le quattro stagioni in original Italian) is a set of four violin concertos by Antonio Vivaldi. Composed in 1723, The Four Seasons is Vivaldi's best-known work, and is among the most popular pieces of Baroque music. The work has been recorded on numerous occasions.


          The concertos were first published in 1725 as part of a set of twelve, Vivaldi's Op. 8, entitled Il cimento dell'armonia e dell'inventione (The Contest of Harmony and Invention). The first four concertos were designated Le quattro stagioni, each being named after a season. Each one is in three movements, with a slow movement between two faster ones. At the time of writing the Four Seasons, the modern solo form of the concerto had not yet been defined (typically a solo instrument and accompanying orchestra). Vivaldi's original arrangement for solo violin with string quartet and basso continuo helped to define the form. In modern times, others have made transcriptions and arrangements to be performed on different instrumentation.


          
            	Concerto No. 1 in E major, Op. 8, RV 269, "La primavera" (Spring)

              
                	Allegro


                	Largo


                	Allegro Pastorale

              

            


            	Concerto No. 2 in G minor, Op. 8, RV 315, "L'estate" (Summer)

              
                	Allegro non molto


                	Adagio e piano - Presto e forte


                	Presto

              

            


            	Concerto No. 3 in F major, Op. 8, RV 293, "L'autunno" (Autumn)

              
                	Allegro


                	Adagio molto


                	Allegro

              

            


            	Concerto No. 4 in F minor, Op. 8, RV 297, "L'inverno" (Winter)

              
                	Allegro non molto


                	Largo


                	Allegro

              

            

          


          The texture of each concerto is varied, resembling its respective season. For example, "Winter" is peppered with silvery staccato notes from the high strings, calling to mind icy rain, whereas "Summer" evokes a thunderstorm in its final movement.


          The four concertos were written to go along with four sonnets. Though it is not known who wrote these sonnets there is a theory that Vivaldi wrote them himself. The sonnets are as follows in the original Italian with an English translation:


          
            
              	
            


            
              	Italian

              	English
            


            
              	La Primavera

              	Spring
            


            
              	
                Allegro

                Giunt'  la Primavera e festosetti

                La Salutan gl' Augei con lieto canto,

                E i fonti allo Spirar de' Zeffiretti

                Con dolce mormorio Scorrono intanto:

                Vengon' coprendo l' aer di nero amanto

                E Lampi, e tuoni ad annuntiarla eletti

                Indi tacendo questi, gl' Augelletti;

                Tornan' di nuovo al lor canoro incanto:



                Largo

                E quindi sul fiorito ameno prato

                Al caro mormorio di fronde e piante

                Dorme 'l Caprar col fido can'  lato.



                Allegro

                Di pastoral Zampogna al suon festante

                Danzan Ninfe e Pastor nel tetto amato

                Di primavera all' apparir brillante.

              

              	
                Allegro

                Springtime is upon us.

                The birds celebrate her return with festive song,

                and murmuring streams are softly caressed by the breezes.

                Thunderstorms, those heralds of Spring, roar, casting their dark mantle over heaven,

                Then they die away to silence, and the birds take up their charming songs once more.



                Largo

                On the flower-strewn meadow, with leafy branches rustling overhead, the goat-herd sleeps, his faithful dog beside him.



                Allegro

                Led by the festive sound of rustic bagpipes, nymphs and shepherds lightly dance beneath the brilliant canopy of spring.

              
            


            
              	L'Estate

              	Summer
            


            
              	
                Allegro non molto - Allegro

                Sotto dura Staggion dal Sole accesa

                Langue l' huom, langue 'l gregge, ed arde il Pino;

                Scioglie il Cucco la Voce, e tosto intesa

                Canta la Tortorella e 'l gardelino.

                Zeffiro dolce Spira, m contesa

                Muove Borea improviso al Suo vicino;

                E piange il Pastorel, perche sospesa

                Teme fiera borasca, e 'l suo destino;



                Adagio e piano - Presto e forte

                Toglie alle membra lasse il Suo riposo

                Il timore de' Lampi, e tuoni fieri

                E de mosche, e mossoni il Stuol furioso!



                Presto

                Ah che pur troppo i Suo timor Son veri

                Tuona e fulmina il Ciel e grandioso

                Tronca il capo alle Spiche e a' grani alteri.

              

              	
                Allegro non molto

                Under a hard Season, fired up by the Sun

                Languishes man, languishes the flock and burns the pine

                We hear the cuckoo's voice; then sweet songs of the turtledove and finch are heard.

                Soft breezes stir the air... but threatening north wind sweeps them suddenly aside.

                The shepherd trembles, fearing violent storms and his fate.



                Adagio e piano - Presto e forte

                The fear of lightning and fierce thunder

                Robs his tired limbs of rest

                As gnats and flies buzz furiously around.



                Presto

                Alas, his fears were justified

                The Heavens thunders and roar and majestically

                Cuts the head off the wheat and damages the grain.

              
            


            
              	L'Autunno

              	Autumn
            


            
              	
                Allegro

                Celebra il Vilanel con balli e Canti

                Del felice raccolto il bel piacere

                E del liquor de Bacco accesi tanti

                Finiscono col Sonno il lor godere



                Adagio molto

                F ch' ogn' uno tralasci e balli e canti

                L' aria che temperata d piacere,

                E la Staggion ch' invita tanti e tanti

                D' un dolcissimo Sonno al bel godere.



                Allegro

                I cacciator alla nov' alba  caccia

                Con corni, Schioppi, e canni escono fuore

                Fugge la belua, e Seguono la traccia;

                Gi Sbigottita, e lassa al gran rumore

                De' Schioppi e canni, ferita minaccia

                Languida di fuggir, m oppressa muore.

              

              	
                Allegro

                Celebrates the peasant, with songs and dances,

                The pleasure of a bountiful harvest.

                And fired up by Bacchus' liquor, many end their revelry in sleep.



                Adagio molto

                Everyone is made to forget their cares and to sing and dance

                By the air which is tempered with pleasure

                And (by) the season that invites so many, many

                Out of their sweetest slumber to fine enjoyment



                Allegro

                The hunters emerge at the new dawn,

                And with horns and dogs and guns depart upon their hunting

                The beast flees and they follow its trail;

                Terrified and tired of the great noise

                Of guns and dogs, the beast, wounded, threatens

                Languidly to flee, but harried, dies.

              
            


            
              	L'Inverno

              	Winter
            


            
              	
                Allegro non molto

                Aggiacciato tremar tr nevi algenti

                Al Severo Spirar d' orrido Vento,

                Correr battendo i piedi ogni momento;

                E pel Soverchio gel batter i denti;



                Largo

                Passar al foco i di quieti e contenti

                Mentre la pioggia fuor bagna ben cento



                Allegro

                Caminar Sopra il giaccio, e  passo lento

                Per timor di cader gersene intenti;

                Gir forte Sdruzziolar, cader  terra

                Di nuove ir Sopra 'l giaccio e correr forte

                Sin ch' il giaccio si rompe, e si disserra;

                Sentir uscir dalle ferrate porte

                Sirocco Borea, e tutti i Venti in guerra

                Quest'  'l verno, m tal, che gioia apporte.

              

              	
                Allegro non molto

                Shivering, frozen mid the frosty snow in biting, stinging winds;

                running to and fro to stamp one's icy feet, teeth chattering in the bitter chill.



                Largo

                To rest contentedly beside the hearth, while those outside are drenched by pouring rain.



                Allegro

                We tread the icy path slowly and cautiously, for fear of tripping and falling.

                Then turn abruptly, slip, crash on the ground and, rising, hasten on across the ice lest it cracks up.

                We feel the chill north winds course through the home despite the locked and bolted doors...

                this is winter, which nonetheless brings its own delights.

              
            

          


          In addition to these sonnets, Vivaldi provided instructions such as "The barking dog" (in the second movement of "Spring"), "Languor caused by the heat" (in the first movement of "Summer"), and "the drunkards have fallen asleep" (in the second movement of "Autumn").


          The Four Seasons are, therefore, tone poems. Together they are an enduring example of program music. It is often referenced in popular culture.


          
            Retrieved from " http://en.wikipedia.org/wiki/The_Four_Seasons_%28Vivaldi%29"
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              Sketch of Aristophanes
            


            
              	Writtenby

              	Aristophanes
            


            
              	Chorus

              	Frogs, Initiates, citizens of Hades
            


            
              	Characters

              	Dionysus

              Xanthias, Dionysus' slave

              Heracles

              corpse

              Charon

              Aeacus, janitor of Hades

              maid

              hostess

              Plathane, maid of the inn

              Euripides

              Aeschylus

              Pluto or Hades

              various extras

            


            
              	Setting

              	Outside Heracles' house; Lake Acheron; Hades
            


            
              	
            

          


          Frogs (ά (Btrachoi)) is a comedy written by the Ancient Greek playwright Aristophanes. It was performed at the Lenaia, one of the Festivals of Dionysus, in 405 BC, and received first place.


          


          Plot


          The Frogs tells the story of the god Dionysus, despairing of the state of Athens' tragedians, and allegedly recovering from the disastrous Battle of Arginusae. He travels to Hades to bring Euripides back from the dead. He brings along his slave Xanthias, who is smarter, stronger, more rational, more prudent, and braver than Dionysus. The play opens as Xanthias and Dionysus argue over what kind of complaints Xanthias can use to open the play comically.


          To find a reliable path to Tartarus, Dionysus seeks advice from his half-brother Heracles who had been there before in order to retrieve the hell hound Cerberus. Dionysus shows up at his doorstep dressed in a lion-hide and carrying a club. Heracles, upon seeing the effeminate Dionysus dressed up like himself, can't help but laugh. At the question of which road is quickest to get to Hades, Heracles replies with the options of hanging yourself, drinking poison, or jumping off a tower. Dionysus opts for the longer journey across a lake (possibly Lake Acheron); the one which Heracles took himself.


          When Dionysus arrives at the river, Charon ferries him across. Xanthias, being a slave, is not allowed in the boat, because he was unable to take part in the Battle of Arginusae, and has to walk around it. As Dionysus helps row, he hears a chorus of croaking frogs (the only scene in the play featuring frogs). Their chantBrececececs? cacs? cacs? (Hellnic: έ ά ά)is constantly repeated, and Dionysus joins in and out-chants them. When he arrives at the shore, Dionysus meets up with Xanthias, and they get a brief scare from Empusa. A second chorus composed of spirits of Dionysian Mystics soon appear.


          The next encounter is with Aeacus, who mistakes Dionysus for Heracles due to his attire. Still angry over Heracles' theft of Cerberus, Aeacus threatens to unleash several monsters on him in revenge. Scared, Dionysus trades clothes with Xanthias. A maid then arrives and is happy to see Heracles. She invites him to a feast with virgin dancing girls, and Xanthias is more than happy to oblige. But Dionysus quickly wants to trade back the clothes. Dionysus, back in the Heracles lion-skin, encounters more people angry at Heracles, and so he makes Xanthias trade a third time.


          When Aeacus returns, Xanthias tells him he should torture Dionysus to obtain the truth as to whether or not he is really a thief, and he offers several brutal options in which to do it. The terrified Dionysus tells the truth that he is a god. After each is whipped, Dionysus is brought before Aeacus' masters, and the truth is verified.


          Dionysus then finds Euripides in the middle of a conflict. Euripides, who had only just recently died, is challenging the great Aeschylus to the seat of 'Best Tragic Poet' at the dinner table of Hades. A contest is held with Dionysus as judge. The two playwrights take turns quoting verses from their plays and making fun of the other. Euripides argues the characters in his plays are better because they are more true to life and logical, whereas Aeschylus believes his idealized characters are better as they are heroic and models for virtue. Aeschylus gets the upper hand in the argument, and begins making a fool of Euripides. He shows that Euripides' verse is predictable and formulaic by having Euripides quote lines from many of his prologues, each time interjecting with "...lost his little bottle of oil." Euripides counters by setting Aeschylus' lyric verse to flute music, showing that it easily conforms to iambic tetrameter, expressed by the segment "oho what a stroke come you not to the rescue" (Lattimore translation) from Aeschylus' lost play Myrmidons. Aeschylus retorts to this by mocking Euripides' choral meters and lyric monodies with castanets.


          To end the debate, a balance is brought in and each are told to tell a few lines into it. Whoever's lines have the most "weight" will cause the balance to tip in their favour. Aeschylus wins, but Dionysus is still unable to decide whom he will revive. He finally decides to take the poet who gives the best advice about how to save the city. Euripides gives cleverly worded but essentially meaningless answers while Aeschylus provides more practical advice, and Dionysus decides to take Aeschylus back instead of Euripides. Before leaving, Aeschylus proclaims that Sophocles should have his chair while he is gone, not Euripides.


          


          Honours


          The Frogs won first place at the Lenaia in 405 BC, and was so successful it was granted an unprecedented second performance early in 404 BC. Aristophanes was also awarded an olive wreath for the political advice he gave in the play.


          


          Critical Analysis


          


          Politics


          Kenneth Dover asserts that the underlying political theme of The Frogs is essentially old ways good, new ways bad. He points to the parabasis for evidence of this: The antepirrhema of the parabasis (718-37) urges the citizen-body to reject the leadership of those whom it now follows, upstarts of foreign parentage (730-2), and turn back to men of known integrity who were brought up in the style of noble and wealthy families (Dover 33). Kleophon is mentioned in the ode of the parabasis (674-85), and is both vilified as a foreigner (680-2) and maligned at the end of the play (1504, 1532).


          The Frogs deviates from the pattern of political standpoint offered in Aristophanes earlier works, such as The Acharnians (425 BC), Peace (421 BC), and Lysistrata (411 BC), which have all been termed 'peace' plays. The Frogs is not often thus labeled, however  Dover points out that though Kleophon was adamantly opposed to any peace which did not come of victory, and the last lines of the play suggest Athens ought to look for a less stubborn end to the war, Aeschylus advice (1463-5) lays out a plan to win and not a proposition of capitulation. Also, The Frogs contains solid, serious messages which represent significant differences from general critiques of policy and idealistic thoughts of good peace terms. During the parabasis, Aristophanes presents advice to give the rights of citizens back to people who had participated in the oligarchic revolution in 411 BC, arguing they were misled by Phrynichos' 'tricks' (literally 'wrestlings'). Phrynichos was a leader of the oligarchic revolution who was assassinated, to general satisfaction, in 411. This proposal was simple enough to be instated by a single act of the assembly, and was actually put into effect by Patrokleides decree after the loss of the fleet at Aegospotami. The anonymous Life states that this advice was the basis of Aristophanes receipt of the olive wreath, and the author of the ancient Hypothesis says admiration of the parabasis was the major factor that led to the play's second production.


          J.T. Sheppard contends that the exiled general Alcibiades is a main focus of The Frogs. At the time the play was written and produced, Athens was in dire straits in the war with the Peloponnesian League, and the people, Sheppard claims, would logically have Alcibiades on their minds. Sheppard quotes a segment of text from near the beginning of the parabasis:

          
  But remember these men also, your own kinsmen, sire and son,
  Who have oftimes fought beside you, spilt their blood on many seas;
  Grant for that one fault the pardon which they crave you on their knees.
  You whom nature made for wisdom, let your vengeance fall to sleep;
  Greet as kinsmen and Athenians, burghers true to win and keep,
  Whosoe'er will brave the storms and fight for Athens at your side! (Murray translation, from l. 697)



          He states that though this text ostensibly refers to citizens dispossessed of their rights, it will actually evoke memories of Alcibiades, the Athenians' exiled hero. Further support includes the presentation of the chorus, who recites these lines, as initiates of the mysteries. This, Sheppard says, will also prompt recollection of Alcibiades, whose initial exile was largely based on impiety regarding these religious institutions. Continuing this thought, the audience is provoked into remembering Alcibiades' return in 408 BC, when he made his peace with the goddesses. The reason Aristophanes hints so subtly at these points, according to Sheppard, is because Alcibiades still had many rivals in Athens, such as Kleophon and Adeimantus, who are both blasted in the play. Sheppard also cites Aeschylus during the prologue debate, when the poet quotes from The Oresteia:

          
  Subterranean Hermes, guardian of my father's realms,
  Become my savior and my ally, in answer to my prayer.
  For I am come and do return to this my land. (Dillon translation, from l. 1127)



          This choice of excerpt again relates to Alcibiades, still stirring his memory in the audience. Sheppard concludes by referencing the direct mention of Alcibiades' name, which occurs in the course of Dionysus' final test of the poets, seeking advice about Alcibiades himself and a strategy for victory. Though Euripides first blasts Alcibiades, Aeschylus responds with the advice to bring him back, bringing the subtle allusions to a clearly stated head and concluding Aristophanes' point.


          


          Structure of The Frogs


          According to Kenneth Dover the structure of The Frogs is as follows: In the first section Dionysus' has the goal of gaining admission to Pluto's palace, and he does so by line 673. The parabasis follows, (lines 674-737) and in the dialogue between the slaves a power struggle between Euripides and Aeschylus is revealed. Euripides is jealous of the other's place as the greatest tragic poet. Pluto is asked by Dionysus to mediate the contest or agon.


          Charles Paul Segal argues that The Frogs is unique in its structure, because it combines two forms of comic motifs, a journey motif and a contest motif or agon motif, with each motif being given equal weight in the play.


          Segal contends that Aristophanes transformed the Greek comedy structure when he downgraded the contest or agon which usually preceded the parabasis and expanded the parabasis into the agon. In Aristophanes earlier plays, ie., The Acharnians and The Birds, the protagonist is victorious prior to the parabasis and after the parabasis is usually shown implementing his reforms. Segal suggests this deviation gave a tone of seriousness to the play. For more detail see Old Comedy.


          


          Sophocles


          Sophocles is mentioned only a few times in The Frogs, and readers new to the play may wonder why he is excluded from the competition of poets. Aristophanes excuses Sophocles' absence by Dionysus' and Aeacus' explanations when asked about him: Dionysus replies to Herakles that he wishes to test Sophocles' son Iophon's skill, and Aeacus tells Xanthias that Sophocles held Aeschylus in high respect and did not dispute Aeschylus' position. Dover questions the dearth of Sophocles' presence, and explains it with respect to the play's time of composition. Aristophanes began composing The Frogs after Euripides' death around 406 BC, while Sophocles still lived. Sophocles' death during that year may have forced Aristophanes to adjust some details of the play, but if the work was already in its late stages, the changes could easily have taken the form of the few mentions of Sophocles in the surviving work.


          


          Translations


          
            	Charles Cavendish Clifford, 1848, verse: full text


            	Gilbert Murray, 1906, verse


            	Benjamin B. Rogers, 1924, verse: full text


            	Arthur S. Way, 1934, verse


            	Richmond Lattimore, 1962, verse


            	David Barret, 1964, prose and verse


            	Matthew Dillon, 1995, verse: full text


            	Steven Killen ET AL., 2006, prose and verse


            	George Theodoridis, 2006, prose: full text
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                    	Flag

                    	Coat of arms
                  

                

              
            


            
              	Motto:"Progress, Peace, Prosperity"
            


            
              	Anthem: For The Gambia Our Homeland
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              	Capital

              	Banjul

            


            
              	Largest city

              	Serrekunda
            


            
              	Official languages

              	English
            


            
              	Demonym

              	Gambian
            


            
              	Government

              	Republic
            


            
              	-

              	President

              	Yahya A.J.J. Jammeh
            


            
              	Independence
            


            
              	-

              	from the UK

              	February 18, 1965
            


            
              	-

              	Republic declared

              	April 24, 1970
            


            
              	Area
            


            
              	-

              	Total

              	10,380km( 164th)

              4,007 sqmi
            


            
              	-

              	Water(%)

              	11.5
            


            
              	Population
            


            
              	-

              	July 2005estimate

              	1,517,000( 150th)
            


            
              	-

              	Density

              	153.5/km( 74th)

              397.6/sqmi
            


            
              	GDP( PPP)

              	2005estimate
            


            
              	-

              	Total

              	$3.094 billion( 171st)
            


            
              	-

              	Per capita

              	$2002( 144th)
            


            
              	Gini(1998)

              	50.2(high)
            


            
              	HDI(2007)

              	▲ 0.502(medium)( 155th)
            


            
              	Currency

              	Dalasi ( GMD)
            


            
              	Time zone

              	GMT
            


            
              	Internet TLD

              	.gm
            


            
              	Calling code

              	+220
            

          


          The Gambia, officially the Republic of The Gambia, commonly known as Gambia, is a country in Western Africa. It is the smallest country on the African continental mainland and is bordered to the north, east, and south by Senegal, and has a small coast on the Atlantic Ocean in the west. The River Gambia flows through the centre of the country and empties into the Atlantic Ocean. On 18 February 1965 The Gambia became independent from the British Empire. Banjul is its capital.


          


          History


          The first written accounts of the region come from records of Arab traders in the ninth and tenth centuries AD. In 1066, the inhabitants of Tekrur, a kingdom centered on the Sngal River just to the north, became the first people in the region to convert to Islam. Muslim traders established the trans-Saharan trade route for slaves, gold, and ivory. At the beginning of the fourteenth century, most of what is today called The Gambia was a tributary to the Mali Empire. The Portuguese reached the area by sea in the mid-fifteenth century and began to dominate the lucrative trade.


          In 1588, the claimant to the Portuguese throne, Antnio, Prior of Crato, sold exclusive trade rights on the Gambia River to English merchants; this grant was confirmed by letters patent from Queen Elizabeth I. In 1618, James I granted a charter to a British company for trade with Gambia and the Gold Coast (now Ghana). Between 1651-1661 some parts of Gambia was under Courland's rule, bought by prince Jacob Kettler, who was Polish vassal.
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              A map of James Island and Fort Gambia.
            

          


          During the late seventeenth century and throughout the eighteenth, Britain and France struggled continually for political and commercial supremacy in the regions of the Senegal and Gambia rivers. The 1783 Treaty of Versailles gave Great Britain possession of the Gambia river, but the French retained a tiny enclave at Albreda on its north bank, which was ceded to the United Kingdom in 1857.


          As many as 3 million slaves may have been taken from the region during the three centuries that the transatlantic slave trade operated. It is not known how many slaves were taken by Arab traders prior to and simultaneous with the transatlantic slave trade. Most of those taken were sold to Europeans by other Africans; some were prisoners of intertribal wars; some were sold because of unpaid debts, while others were kidnapped. Slaves were initially sent to Europe to work as servants until the market for labor expanded in the West Indies and North America in the 18th century. In 1807, slave trading was abolished throughout the British Empire, and the British tried unsuccessfully to end the slave trade in The Gambia. They established the military post of Bathurst (now Banjul) in 1816. In the ensuing years, Banjul was at times under the jurisdiction of the British Governor General in Sierra Leone. In 1888, The Gambia became a separate colonial entity.


          An 1889 agreement with France established the present boundaries, and The Gambia became a British Crown Colony, divided for administrative purposes into the colony (city of Banjul and the surrounding area) and the protectorate (remainder of the territory). The Gambia received its own executive and legislative councils in 1901 and gradually progressed toward self-government. A 1906 ordinance abolished slavery.


          During World War II, Gambian troops fought with the Allies in Burma. Banjul served as an air stop for the U.S. Army Air Corps and a port of call for Allied naval convoys. U. S. President Franklin D. Roosevelt stopped overnight in Banjul en route to and from the Casablanca Conference in 1943, marking the first visit to the African Continent by an American president while in office.


          After World War II, the pace of constitutional reform increased. Following general elections in 1962, full internal self-governance was granted in the following year. The Gambia achieved independence on February 18, 1965 as a constitutional monarchy within the Commonwealth of Nations. Shortly thereafter, the government held a referendum proposing that an elected president replace the Gambian Monarch (Queen Elizabeth II) as head of state. The referendum failed to receive the two-thirds majority required to amend the constitution, but the results won widespread attention abroad as testimony to The Gambia's observance of secret balloting, honest elections, civil rights and liberties. On April 24, 1970, The Gambia became a republic within the Commonwealth, following a second referendum, with Prime Minister Sir Dawda Kairaba Jawara, as head of state.


          The Gambia was led by President Jawara, who was re-elected five times. The relative stability of the Jawara era was shattered first by a coup attempt in 1981. The coup was led by Kukoi Samba Sanyang, who, on two occasions, had unsuccessfully sought election to Parliament. After a week of violence which left several hundred people dead, Jawara, in London when the attack began, appealed to Senegal for help. Senegalese troops defeated the rebel force.


          In the aftermath of the attempted coup, Senegal and The Gambia signed the 1982 Treaty of Confederation. The Senegambia Confederation came into existence; it aimed eventually to combine the armed forces of the two states and to unify their economies and currencies. The Gambia withdrew from the confederation in 1989.


          In July 1994, the Armed Forces Provisional Ruling Council (AFPRC) seized power in a military coup d'tat. The AFPRC deposed the Jawara government and banned opposition political activity. Lieutenant Yahya A.J.J. Jammeh, chairman of the AFPRC, became head of state. The AFPRC announced a transition plan for return to democratic civilian government. The Provisional Independent Electoral Commission ( PIEC) was established in 1996 to conduct national elections. The PIEC was transformed to the Independent Electoral Commission (IEC) in 1997 and became responsible for registration of voters and conduct of elections and referendums. In late 2001 and early 2002, The Gambia completed a full cycle of presidential, legislative, and local elections, which foreign observers deemed free, fair, and transparent, albeit with some shortcomings. President Yahya Jammeh, who was elected to continue in the position he had assumed during the coup, took the oath of office again on December 21, 2001. The APRC maintained its strong majority in the National Assembly, particularly after the main opposition United Democratic Party (UDP) boycotted the legislative elections.


          


          Politics
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          Before the 1994 coup d'tat, The Gambia was one of the oldest existing multi-party democracies in Africa. It had conducted freely contested elections every five years since independence. After the coup, politicians from deposed President Jawara's People's Progressive Party (PPP) and other senior government officials were banned from participating in politics until July 2001.


          A presidential election took place in September 1996, in which retired Col. Yahya A.J.J. Jammeh won 56% of the vote. Four registered opposition parties participated in the October 18, 2001, presidential election, which the incumbent, President Jammeh, won with almost 53% of the votes. The APRC maintained its strong majority in the National Assembly in legislative elections held in January 2002, particularly after the main opposition United Democratic Party (UDP) boycotted the legislative elections.


          Jammeh won the 2006 election handily after the opposition coalition, the National Alliance for Development and Democracy, splintered earlier in the year. The voting was generally regarded as free and fair, though events from the run-up raised criticism from some. A journalist from the state television station assigned to the chief opposition candidate, Ousainou Darboe, was arrested. Additionally, Jammeh said, "I will develop the areas that vote for me, but if you don't vote for me, don't expect anything ."


          On the 21st and 22 March 2006, amid tensions preceding the 2006 presidential elections, an alleged planned military coup was uncovered. President Yahya Jammeh was forced to return from a trip to Mauritania, many suspected army officials were arrested, and prominent army officials, including the army chief of staff, fled the country.


          There are claims circulating that this whole event was fabricated by the President incumbent for his own purposes; however, the veracity of these claims is not known, as no corroborating evidence has yet been brought forward.


          The 1970 constitution, which divided the government into independent executive, legislative, and judicial branches, was suspended after the 1994 military coup. As part of the transition process, the AFPRC established the Constitution Review Commission (CRC) through decree in March 1995. In accordance with the timetable for the transition to a democratically elected government, the commission drafted a new constitution for The Gambia, which was approved by referendum in August 1996. The constitution provides for a strong presidential government, a unicameral legislature, an independent judiciary, and the protection of human rights.


          Divisions and districts
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          The Gambia is divided into five divisions and one city. These are:


          
            	Lower River ( Mansa Konko)


            	Central River ( Janjanbureh)


            	North Bank ( Kerewan)


            	Upper River ( Basse)


            	Western ( Brikama)

          


          The national capital, Banjul, is classified as a city.


          The divisions are further subdivided into 37 districts. Of these, Kombo Saint Mary (which shares Brikama as a capital with the Western division) may have been administratively merged with the greater Banjul area.


          


          Geography
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              Map of The Gambia
            

          


          The Gambia is a very small and narrow country whose borders mirror the meandering Gambia River. The country is less than 48 km wide, with a total area of 11,300 km. Its present boundaries were defined in 1889 after an agreement between the United Kingdom and France. It is almost an enclave of Senegal, and is the smallest country on the continent of Africa.


          


          Economy


          The Gambia has a liberal, market-based economy characterized by traditional subsistence agriculture, a historic reliance on groundnuts (peanuts) for export earnings, a re-export trade built up around its ocean port, low import duties, minimal administrative procedures, a fluctuating exchange rate with no exchange controls, and a significant tourism industry.


          Agriculture accounts for 29% of gross domestic product (GDP) and employs 75% of the labour force. Within agriculture, peanut production accounts for 6.9% of GDP, other crops 8.3%, livestock 5.3%, fishing 1.8%, and forestry 0.5%. Industry accounts for 12% of GDP. Manufacturing, which accounts for 5.5% of GDP, is primarily agriculturally based (e.g., peanut processing, bakeries, a brewery, and a tannery). Other manufacturing activities include soap, soft drinks, and clothing. Services account for 19% of GDP.


          The UK and the other EU countries (Germany, France, Netherlands, Belgium) were the major source of imports, at 60% of the total share of imports, followed by Asia at 23%, and Cote d'Ivoire and other African countries at 17%. The Gambia reports 11% of its exports going to and 14.6% of its imports coming from the United States.


          


          Demographics


          A wide variety of ethnic groups live in The Gambia with a minimum of intertribal friction, each preserving its own language and traditions. The Mandinka tribe is the largest, followed by the Fula, Wolof, Jola, and Serahule. The approximately 3,500 non-African residents include Europeans and families of Lebanese origin (roughly 0.23% of the total population).


          Muslims constitute more than 90% of the population. Christians of different denominations account for most of the remainder. Gambians officially observe the holidays of both religions.


          More than 63% of Gambians live in rural villages (1993 census), although more and more young people come to the capital in search of work and education. Provisional figures from the 2003 census show that the gap between the urban and rural populations is narrowing as more areas are declared urban. While urban migration, development projects, and modernization are bringing more Gambians into contact with Western habits and values, the traditional emphasis on the extended family, as well as indigenous forms of dress and celebration, remain integral parts of everyday life.


          


          Tourism


          The tourism industry today in The Gambia started when a party of 300 Swedish tourists arrived in 1965. That pioneering trip was organised by a Swede named Bertil Harding together with the tour operators Vingresor. It was seen as an ideal place to escape the harsh winter months of Scandinavia where Europeans would enjoy not only sun, sand and beaches but also experience the excitement of a real African holiday. Moreover due to its proximity to Europe, it also offered new opening for an affordable holiday to increasing numbers of traveling Europeans.


          The number of visitors increased from 300 tourists in 1965 to 25,000 visitors in 1976. The number of tourists has continued to rise sharply throughout the years, and as the government is eager to diversify the economy, it recognised tourism as a potential major foreign exchange source of revenue. However, despite increasing popularity as a tourist destination, infrastructure development has been slow.


          


          Popular attractions


          
            	Banjul


            	Juffure


            	Bakau Kachikally


            	Janjanbureh

          


          


          Other facts


          
            	The Gambia was the first and last British colony in West Africa.


            	In his 1977 Pulitzer Prize-winning book Roots: The Saga of an American Family, Alex Haley traced his family back to Kunta Kinte, enslaved from the village of Juffure in the north bank of The Gambia.


            	En route to Casablanca for a conference and then to Liberia, U. S. President Franklin D. Roosevelt became the first serving U. S. president to visit the African continent when he stopped in Banjul in 1943.


            	In the 1930s, The Gambia was a transit point for the German airline Lufthansa's transatlantic mail service. Three aircraft were lost during this period .


            	Yundum Airport was an emergency landing site for NASA space shuttles.

          


          


          Culture
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              	The Godfather
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              	Directed by

              	Francis Ford Coppola
            


            
              	Producedby

              	Albert Ruddy
            


            
              	Writtenby

              	Novel:

              Mario Puzo

              Screenplay:

              Mario Puzo

              Francis Ford Coppola
            


            
              	Starring

              	Marlon Brando

              Al Pacino

              James Caan

              Robert Duvall

              Diane Keaton
            


            
              	Musicby

              	Nino Rota

              Carmine Coppola
            


            
              	Cinematography

              	Gordon Willis
            


            
              	Editingby

              	Marc Laub

              William H. Reynolds

              Murray Solomon

              Peter Zinner
            


            
              	Distributedby

              	Paramount Pictures
            


            
              	Releasedate(s)

              	March 15, 1972
            


            
              	Running time

              	175 min.
            


            
              	Country

              	[image: Flag of the United States]United States
            


            
              	Language

              	English

              Sicilian

              Latin
            


            
              	Budget

              	$6,000,000
            


            
              	Followedby

              	The Godfather Part II
            


            
              	Allmovie profile
            


            
              	IMDb profile
            

          


          The Godfather is an Academy Award-winning 1972 crime film based on the best-selling novel of the same name by Mario Puzo and directed by Francis Ford Coppola, with screenplay by Puzo and Coppola. The film stars Marlon Brando, Al Pacino, Robert Duvall, Diane Keaton and James Caan. The story spans ten years from late 1945 to 1955 and chronicles the Corleone Mafia family.


          The Godfather is ranked as the third best American film in history by the American Film Institute, and is the top movie on the Internet Movie Database's Top 250 list. It is also the number one movie on Metacritic's top 100 list, and #7 on the Rotten Tomatoes all-time best list. It was subsequently followed with The Godfather Part II in 1974 and The Godfather Part III in 1990.


          



          


          Cast


          
            	Marlon Brando as Vito Corleone  the head (the "Don") of the Corleone family. He is the father of Sonny, Fredo, Michael and Connie and surrogate father to Tom Hagen.


            	Al Pacino as Michael Corleone  the Don's youngest son, recently returned from military service following the end of World War II. He wants nothing to do with the Corleone family business.


            	James Caan as Sonny Corleone  Vito's hot-headed oldest son; he is being groomed to succeed his father as head of the Corleone family. He is the family's underboss.


            	Robert Duvall as Tom Hagen  an informally adopted son of Vito Corleone, he is also the family lawyer and the new consigliere (counselor).


            	Diane Keaton as Kay Adams  Michael's girlfriend.


            	John Cazale as Fredo Corleone  the middle son of Vito Corleone. Fredo is not very bright and appears to be a weakling and a bumbler.


            	Talia Shire as Connie Corleone  Vito Corleone's only daughter. She marries Carlo Rizzi.


            	Richard S. Castellano as Pete Clemenza  a caporegime for the Corleone Family.


            	Abe Vigoda as Sal Tessio  a caporegime for the Corleone Family.


            	Al Lettieri as Virgil "The Turk" Sollozzo  a heroin dealer associated with the Tattaglia Mafia family.
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              From left to right: Al Pacino ( Michael), Marlon Brando ( Don Vito), James Caan ( Sonny), and John Cazale ( Fredo).
            

          


          
            	Gianni Russo as Carlo Rizzi  marries Connie Corleone.


            	Sterling Hayden as Captain Mark McCluskey  a corrupt police captain in the pay of Sollozzo.


            	Lenny Montana as Luca Brasi  a strong-arm man utilized by Vito Corleone.


            	Richard Conte as Emilio Barzini the don of the Barzini crime family., was killed by Al Neri.


            	Al Martino as Johnny Fontane  a world-famous popular singer and godson of Vito.


            	John Marley as Jack Woltz  a powerful Hollywood producer.


            	Alex Rocco as Moe Greene  he created Las Vegas from a desert stop-over for GIs.


            	Morgana King as Carmella Corleone  Vito's wife and mother of Sonny, Fredo, Michael and Connie.


            	John Martino as Paulie Gatto  A "button man" (soldier/hit man) and Vito's driver.


            	Victor Rendina as Philip Tattaglia Don of The Tattaglia crime Family.


            	Simonetta Stefanelli as Apollonia Vitelli-Corleone  A beautiful young girl whom Michael Corleone meets in Sicily.

          


          


          Synopsis


          Template:Spoiler The film begins at the wedding of Don Vito Corleone's daughter Connie to Carlo Rizzi in late summer of 1945, on Long Island, New York. Because "no Sicilian can refuse a request on his daughter's wedding day," Corleone, known to his friends and associates as "Godfather", and Tom Hagen (the Corleone family consigliere, or counselor) are preoccupied with hearing requests from friends and associates. Meanwhile, the Don's youngest son Michael, who has returned from World War II service as a highly decorated war hero, tells his girlfriend Kay Adams anecdotes about his father's criminal life, reassuring her that he is not like his family.


          Among the guests at the celebration is famous singer Johnny Fontane, a godson of Corleone's, who has come from Hollywood to ask the Godfather's help in landing a movie role that will revitalize his flagging career. Jack Woltz, the head of the studio, refuses to give Fontane the part, and Hagen is sent to California to fix the problem. Woltz angrily tells Hagen that he will never cast Fontane in the role, which would be perfect for him, because he "ruined" a starlet that Woltz favored. The next morning, Woltz wakes up to find the bloody severed head of his prize stud horse in the bed with him.


          Upon Hagen's return, the family meets with heroin dealer Virgil "The Turk" Sollozzo, who has influence with the rival Tattaglia family. He asks Don Corleone for political protection and financing to start the mass importation and distribution of heroin but, despite the huge amount of money to be made, Corleone refuses. The Don's oldest son, hotheaded Sonny, breaks ranks during the meeting and indirectly expresses interest in the deal, for which his father later privately rebukes him.
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              Marlon Brando as Don Vito Corleone, the Godfather.
            

          


          After Don Corleone's refusal, Hagen is abducted by Sollozzo and his henchmen, while the Don himself is badly wounded during an assassination attempt, but survives. Sollozzo persuades Hagen to offer Sonny the deal previously offered to his father, but Sonny refuses to consider the deal, promising a war with the Tattaglias and Sollozzo. The Corleones now prepare for the likelihood of all-out warfare with the rest of the Five Families, who will unite against the Corleones.


          Michael, who is recognized by the other Mafia families as a "civilian" in their conflict, visits his father in the hospital, but finds nobody guarding him. Realizing that his father is being set up to be killed, he moves him to another room, calls Sonny with a report, and goes outside to watch the door. After he has bluffed away some of Sollozzo's goons, police cars arrive with the corrupt Captain McCluskey, who breaks Michael's jaw with a single punch. Just then, Hagen shows up with "private detectives" licensed to carry guns to protect Don Corleone.


          Following the attempt on his father's life at the Hospital, Michael volunteers to kill Sollozzo and Captain McCluskey, who is acting as Sollozzo's bodyguard. Sonny and the other senior members of the Corleone family are initially amused by Michael's supposed naivet and Sonny admonishes him for reacting too personally and emotionally. However, Michael convinces them that killing Sollozo and McCluskey is in the family's interests ("It's not personal, Sonny. It's strictly business.")


          A meeting between Michael and Sollozo, with McCluskey attending, at a restaurant is arranged, ostensibly to discuss peace. Michael excuses himself to go to the restroom, retrieves a planted revolver, and executes Sollozzo and McCluskey with near- point-blank-range shots to the head. To avoid arrest for the murders, Michael is sent to Sicily, where he lives under the protection of a local Mafia Don. While there, he falls in love, then marries a local girl, Apollonia, who is subsequently murdered during an attempt on Michael's life.


          Meanwhile, back in New York, Don Corleone returns home from the hospital and is distraught to learn that Michael was the one who killed Sollozzo and McCluskey. Some months later, in 1948, Sonny severely beats Carlo for hitting Connie. The next time Carlo beats her, Sonny drives off alone to find him and kill him. On the way, he is ambushed and machine-gunned to death.


          Instead of seeking revenge for Sonny's killing, Don Corleone meets with the heads of the Five Families to arrange an end to the war. Not only is it draining all of their assets and threatening their survival, but ending the conflict is the only way that Michael can return home safely. Reversing his previous decision, Vito agrees that the Corleone family will provide political protection for Philip Tattaglia's traffic in heroin. At the meeting, Don Corleone realizes that Don Barzini, not Tattaglia, was responsible for the mob war.


          With his safety guaranteed, Michael returns from Sicily. More than a year later, he reunites with his former girlfriend, Kay, telling her that he wants to marry her. With the Don semi-retired, Sonny dead and middle brother Fredo considered incapable of running the family business, Michael is now in charge, and he claims that the family business will soon be completely legitimate.


          Clemenza and Tessio, two Corleone Family caporegimes (underbosses) complain that they are being pushed around by the Barzini Family and ask permission to strike back, but Michael refuses. With his father as consigliere, he plans to move the family operations to Nevada and after that, Clemenza and Tessio may break away to go on their own. Michael further promises that Connie's husband, Carlo, is going to be his right hand in Nevada, while Hagen will be the Family's Las Vegas lawyer.


          In Las Vegas Michael is greeted by Fredo in the hotel-casino partly financed by the Corleones, run by Moe Greene. Michael explains to Johnny Fontane that the Family needs his help in persuading Johnny's friends in show business to sign long-term contracts to appear at the casino. In a meeting with Moe Greene, Michael offers to buy out Greene but is rudely rebuffed. Greene believes the Corleones are weak and that he can secure a better deal from Barzini.


          Michael returns home. In a private meeting, Vito explains his expectation that the Family's enemies will attempt to kill Michael by using a trusted associate to arrange a meeting as a pretext for assassination. Shortly afterwards, Don Vito dies of a heart attack while playing with his young grandson in his tomato garden.


          During the funeral, Tessio conveys a proposal for a meeting with Barzini, which identifies him as the traitor that Vito was expecting. Michael arranges the murders of Moe Greene, Philip Tattaglia, Emilio Barzini, Salvatore Tessio, Anthony Stracci, and Ottilio Cuneo, all to take place during the baptism of Connie and Carlo's second son, for whom he will be godfather. After the baptism, Michael confronts Carlo about Sonny's murder and tricks him into admitting his role in setting up the ambush. "Today," Michael tells him, "I settle all Family business." Michael informs Carlo that his punishment is to be excluded from the family business and hands him a plane ticket to exile in Nevada. Carlo gets into a car to go to the airport, and is strangled by Clemenza.


          Later, Connie confronts Michael, accusing him of Carlo's murder. Kay questions Michael about Connie's accusation, but he refuses to answer. She insists, and Michael lies, assuring his wife that he had no role in Carlo's death. Kay is relieved by Michael's denial. As the film ends, she watches Clemenza and new caporegime Rocco Lampone pay their respects to Michael, kissing his hand and addressing him as "Don Corleone." The door closes as she sees that Michael has become the new Godfather.


          


          Differences from the novel


          One of the primary parts of Puzo's novel which was not used for the movie was the flashback story of Don Corleone's earlier life, including his arrival in America, marriage and fatherhood, Don Fanucci's murder, and his rise in importance in the mafia, all of which were later used in The Godfather Part II.


          Many subplots were trimmed in the transition from the printed page to the screen, including: singer Johnny Fontane's misfortunes with women and his problems with his voice; Sonny's paramour Lucy Mancini's new-found love in Dr. Segal (a character entirely missing from the film), who not only repairs Lucy's loose vagina but puts Michael in touch with the surgeon who repairs Michael's facial bones (which had been damaged by Capt. McCluskey) and also operated on Johnny Fontane's vocal cords, thus restoring his singing voice; Jack Woltz' increasing pedophilia; Kay Adams's home life; Luca Brasi's demonic past; Don Corleone's ingenious plan used to take Michael out of exile in Sicily; the detailed attack on the two men who assaulted Bonasera's daughter, which was led by Paulie Gatto and was only alluded to in the film; and information about Fredo Corleone, indicating that his frantic seduction of showgirls is a coverup for deeply closeted homosexuality. (This theme is elaborated in Mark Winegardner's sequel The Godfather Returns.)


          Characters with smaller roles in the film than in the novel include Johnny Fontane, Lucy Mancini, Rocco Lampone, and Al Neri (the latter two are reduced to non-speaking roles). Characters dropped in the film adaptation beside Dr. Segal include Genco Abbandando (only spoken of, he appears in The Godfather II), Nino Valenti (Johnny Fontane's "nice guy" friend, dying from alcoholism) and Dr. Taza from Sicily. Also, in the book, Michael and Kay have two sons, but in the movies they have a son and a daughter.


          The novel and film also differ on the fates of Michael's bodyguards in Sicily, Fabrizio and Calo. The film has them both surviving (Calo, in fact, appears in the third installment). In the book, however, Calo dies along with Apollonia in the car explosion, and Fabrizio dies at the end as one more victim in the famous "baptism scene", shot in his restaurant in America after he's traced and found (he is killed in a scene in The Godfather Saga, which was deleted from The Godfather: Part II).


          The ending of the book differs from the end of the movie: whereas in the film Kay suddenly realizes that Michael has become "like his family," the drama is toned down in the book, where Tom Hagen lets her in on secrets for which, according to him, he would be killed should Michael find out. During the film's baptism scene, the heads of the remaining four of five families are assassinated. In the novel, only Barzini and Tattaglia, previously at war with the Corleones, are killed.


          Template:Endspoiler


          


          Production


          


          Coppola and Paramount


          Francis Ford Coppola was not the first choice to direct, as at least two other directors were approached first. Italian director Sergio Leone was offered the job, but he declined on the basis that he did not find the story interesting. (He went on to direct his own gangster opus, Once Upon a Time in America, which focused on Jewish-American gangsters.) At the time, Coppola had directed eight previous films, the most notable of which was the film version of the stage musical Finian's Rainbow  although he had also received an Academy Award for co-writing Patton in 1970. Coppola was in debt to Warner Bros. for $400,000 following budget over-runs on George Lucas' THX-1138, which Coppola had produced, and he took The Godfather on Lucas' advice.


          There was intense friction between Coppola and the studio, Paramount Pictures, and several times Coppola was almost replaced. Paramount maintains that its skepticism was due to a rocky start to production, though Coppola believes that the first week went extremely well. Paramount thought that Coppola failed to stay on schedule, frequently made production and casting errors, and insisted on unnecessary expenses. Coppola says, in the DVD commentary, that he was shadowed by a replacement director, who was ready to take over the minute Coppola was fired, but despite such intense pressure, Coppola managed to defend his decisions and avoid being replaced.


          


          Casting


          Coppola's casting choices were not popular with the studio executives at Paramount Pictures, particularly Marlon Brando as Don Vito Corleone. Paramount, which wanted Laurence Olivier (who was unable to take the part due to health problems), originally refused to allow Coppola to cast Brando in the role, citing the difficulties Brando had had on recent film sets. At one point, Coppola was told by the then president of Paramount that "Marlon Brando will never appear in this motion picture." After pleading with the executives, Coppola was allowed to cast Brando on the condition that he appear in the film for much less salary than his previous films, that he perform a screen-test, and that he put up a bond saying that he would not cause a delay in the production (as he had done on previous film sets). Coppola chose Brando over Ernest Borgnine, as the former won him over with his screen test. Brando went on to win an Academy Award for his portrayal.


          The studio originally wanted Robert Redford or Ryan O'Neal to play Michael Corleone, but Coppola wanted an unknown who looked like an Italian-American, who he found in Al Pacino. Pacino was not well known at the time, and the studio did not consider him right for the part, in part because of his height. Pacino was given the role only after Coppola threatened to quit the production. Jack Nicholson, Dustin Hoffman, Warren Beatty, Martin Sheen, and James Caan also auditioned. Elvis Presley was also interested in the role, but did not audition.


          Before Robert Duvall was cast, Paul Newman and Steve McQueen were considered for the role of Tom Hagen.


          A then unknown Robert De Niro auditioned for the roles of Michael, Sonny, Carlo and Paulie Gatto. He was cast as Paulie, but Coppola arranged a "trade" with Bang the Drum Slowly to get Al Pacino from that film.


          Sylvester Stallone auditioned for Carlo Rizzi and Paulie Gatto, Anthony Perkins for Sonny, and Mia Farrow auditioned for Kaye. William Devane was seen for the role of Moe Greene.


          Coppola cast his infant daughter, Sofia, as Connie and Carlo's newborn son, Michael Francis Rizzi, in the climactic baptism scene near the movie's end. Sofia Coppola played roles in the later Godfather movies. In Part II, she plays a nameless immigrant girl on the ship that brings Vito Corleone to New York. In Part III, she plays a major speaking role: that of Michael Corleone's daughter Mary. Coppola also cast his sons as Frank and Andrew Hagen, the two sons of Tom Hagen. They can be seen in the Sonny-Carlo streetfight scene and behind Al Pacino and Robert Duvall during the funeral scene.


          


          Star salaries


          Al Pacino, James Caan and Diane Keaton all received $35,000 for their work on The Godfather, and Robert Duvall got $36,000 for eight weeks of work. Marlon Brando, on the other hand, was paid $50,000 for six weeks and weekly expenses of $1,000, plus 5% of the film, capped at $1.5 million. Brando later sold his points back to Paramount for $300,000.


          


          Filming


          Most of the principal photography took place from March 29, 1971 to August 6, 1971, although a scene with Pacino and Keaton was shot in the autumn  there were a total of 77 days of shooting, fewer than the 83 for which the production had budgeted.


          Locations around New York City and its environs were used for the film, as well as the Sicilian towns of Savoca and Forza d'Agr outside of Taormina. At least one location in Los Angeles was used also (for the exterior of Woltz' mansion). A scene with Pacino and Keaton was filmed in the town of Ross, CA. Interiors were shot at Filmways Studio in New York.


          One of the movie's most shocking moments comes early, involving the real severed head of a horse. Animal rights groups protested the inclusion of the scene. Coppola later stated that the horse's head was delivered to him from a dog food company; a horse had not been killed specifically for the movie.


          


          Release


          
            
              	Ratings
            


            
              	Argentina:

              	15
            


            
              	Australia:

              	PG
            


            
              	Austria:

              	15
            


            
              	Belgium:

              	PG
            


            
              	Brazil:

              	12
            


            
              	Canada ( Alberta):

              	12+
            


            
              	Canada ( BC/SK):

              	11
            


            
              	Canada ( Ontario):

              	AA
            


            
              	Canada ( Manitoba):

              	PA
            


            
              	Canada ( Maritime):

              	15
            


            
              	Canada ( Quebec):

              	13+
            


            
              	Canada (Home Video)):

              	18
            


            
              	Chile:

              	18
            


            
              	Colombia:

              	18
            


            
              	Denmark:

              	15
            


            
              	Finland:

              	K-15
            


            
              	France:

              	-12
            


            
              	Germany:

              	16
            


            
              	HongKong:

              	IIB
            


            
              	Iceland:

              	16
            


            
              	India:

              	11
            


            
              	Israel:

              	PG
            


            
              	Italy:

              	VM14
            


            
              	Japan:

              	R-12
            


            
              	Mexico:

              	C
            


            
              	Netherlands:

              	9+
            


            
              	NewZealand:

              	R18
            


            
              	Norway:

              	15
            


            
              	Peru:

              	15
            


            
              	Poland:

              	PG
            


            
              	Portugal:

              	M/18
            


            
              	Singapore:

              	12
            


            
              	SouthKorea:

              	15
            


            
              	Spain:

              	13
            


            
              	Sweden:

              	15
            


            
              	Taiwan:

              	PG
            


            
              	UnitedKingdom:

              	18
            


            
              	UnitedStates:

              	R
            

          


          The Godfather received its American release on March 24, 1972. Internationally, its release dates were:


          
            	Japan: July 15, 1972


            	West Germany: August 24, 1972


            	Italy: September 14, 1972


            	Argentina: September 20, 1972


            	Sweden: September 27, 1972


            	Finland: September 29, 1972


            	Norway: October 16, 1972 (Oslo)


            	France: October 18, 1972


            	Australia: November 2, 1972


            	Netherlands: January 18, 1973


            	Hong Kong: October 11, 1973

          


          


          Reaction


          The film is greatly respected among international critics and the public. It was voted greatest film of all time by Entertainment Weekly, and #3 of all time by the American Film Institute. It has consistently ranked #1 on IMDb's Top 250. In the 2002 Sight & Sound poll of international critics, it was ranked as the 4th best film of all time. Both The Godfather and The Godfather Part II have been selected for preservation in the United States National Film Registry. This is not the case for the third installment in the "Godfather" trilogy.


          The soundtrack's main theme by Nino Rota was also critically acclaimed; the main theme ( Speak Softly Love) is well-known and widely used. It is the personal favorite film of many film critics including Peter Travers of Rolling Stone, Charles Taylor of Salon and Richard Roeper of Ebert & Roeper.


          The Godfather was released on March 24, 1972, and was an enormous box office hit, smashing previous records to become the highest grossing film of all time (until that record was broken by Jaws in 1975). It made USD $5,264,402 in its opening weekend and went on to gross $81,500,000 in its initial run; nearly fourteen times its budget and marketing campaign. Re-releases boosted its North American total to $134 million.


          The Godfather won the Academy Awards for Best Picture, Best Actor in a Leading Role (Marlon Brando refused to accept the award and sent actress Sacheen Littlefeather in his stead to the Oscars to explain why) and Best Writing (adapted screenplay) (Francis Coppola, Mario Puzo). The film was nominated for eight additional Academy Awards. Furthermore, it won five Golden Globes, one Grammy, and numerous other awards. Nino Rota's music score for the film was initially nominated for an Oscar, but was subsequently withdrawn when it was discovered that Rota recycled some of the music he had written for an obscure 1958 Italian film Fortunella.


          Stanley Kubrick believed that The Godfather was possibly the greatest movie ever made, and without question the best cast.


          


          Cinematic influence


          Although many films about gangsters had been made prior to The Godfather, Coppola's sympathetic treatment of the Corleone family and their associates, and his portrayal of mobsters as characters of considerable psychological depth and complexity was hardly usual in the genre. This was even more the case with The Godfather: Part II, and the success of those two films, critically, artistically and financially, opened the doors for more and varied depictions of mobster life, including films such as Martin Scorsese's Goodfellas and TV series such as David Chase's The Sopranos.


          The image of the Mafia as being a feudal organization with the Don being both the protector of the small fry and the collector of obligations from them to repay his services, which The Godfather helped to popularize, is now an easily recognizable cultural trope, as is that of the Don's family as a "royal family". (This has spread into the real world as well -- cf. John Gotti  the "Dapper Don", and his celebritized family.) This portrayal stands in contrast to the more sordid reality of lower level Mafia "familial" entanglements, as depicted in various post-Godfather mafia fare, such as Scorsese's Mean Streets and Casino, and also to the grittier hard-boiled pre-Godfather films.


          


          Influence on popular culture


          The Godfather along with the other films in the trilogy, had a strong impact on the public at large. Don Vito's line, "I'm going to make him an offer he can't refuse" was voted as the second most memorable line in cinema history in a 2005 poll, called AFI's 100 Years... 100 Movie Quotes by the American Film Institute. It is often used in a humorous way.


          Reports from Mafia trials and confessions suggest that Mafia families began a "real life" tradition of paying respect to the family don by kissing his ring, in imitation of the ending scene of the movie. There is no evidence of this custom being mentioned prior to the movie.


          An indication of the continuing influence of The Godfather and its sequels can be gleaned from the many references to it which have appeared in every medium of popular culture in the decades since the film's initial release. That these hommages, quotations, visual references, satires and parodies continue to pop up even now shows clearly the film's enduring impact.


          


          Sequels and adaptations


          


          The Godfather Part II


          A sequel, The Godfather Part II, was released in 1974. It consists of two parallel storylines, with the focus switching between the two. The first storyline follows Michael Corleone in the late 1950s, as he deals with a decaying marriage and a growing gambling empire; the other is a flashback sequence following his father Vito, from his youth in Sicily through the founding of the Corleone crime family in New York and the births of his children. The main theme is the contrast between Michael struggling to legitimize the family business, and Vito building his criminal enterprise. Vito is played by different actors at different ages, but the adult Vito is played by Robert De Niro, who won a Best Supporting Actor Academy Award for a role in which he speaks almost no English dialogue. De Niro and Brando remain the only actors to win Oscars for playing the same character. Many critics consider the sequel to be superior to the original film in quality, one of the few film sequels to achieve such acclaim.


          


          The Godfather Part III


          In 1990, Coppola released the third film in the saga, The Godfather Part III, which was a commercial success, but critical and fan response was mixed. However, the movie still received seven Academy Award nominations, among them Best Picture and Best Cinematography. The film is also notable for the key role played by Coppola's daughter, future Academy Award winning filmmaker Sofia Coppola, who was asked to play Mary Corleone on short notice after Winona Ryder became ill. The movie was set in 1979, and focused on an aging Michael Corleone. Parts of the film were very loosely based on real historical events concerning the very short papacy of John Paul I in 1978, and the collapse of the Banco Ambrosiano in 1982.


          


          Chronological versions


          In 1977, Coppola edited The Godfather and The Godfather Part II together for TV, putting the scenes in chronological order and adding some previously unseen footage, but also toning down the violence. This version of the story was called The Godfather Saga. In 1992, Coppola created another chronological version, this time including Part III as well, for a direct-to-video release that had a running time of 583 minutes. This version also incorporated new previously deleted scenes that had not been seen in The Godfather Saga.


          


          DVD release


          The Godfather was released on DVD for the first time on October 9, 2001 as part of a DVD package called The Godfather DVD Collection. The collection contained all three films with commentary from Francis Ford Coppola and a bonus disc that featured a new 73 minute documentary titled The Godfather Family: A Look Inside, plus a 1971 documentary. The package also contained deleted footage, including the additional scenes originally contained in The Godfather Saga; "Francis Coppola's Notebook" a look inside a notebook the director kept with him at all times during the production of the film; rehearsal footage; and video segments on Gordon Willis' cinematography, Nino Rota and Carmine Coppola's music, Francis Ford Coppola, locations and Mario Puzo's screenplays. The DVD also held a Corleone family tree, a "Godfather" timeline, and footage of the Academy Award acceptance speeches.


          


          Video game


          In March 2006, a video game version of The Godfather was released by Electronic Arts. Prior to his death, Marlon Brando provided voice work for Vito, however, due to poor sound quality from Brando's failing health, a sound-alike's voice had to be used instead. James Caan, Robert Duvall and Abe Vigoda lent their voices and likenesses as well, and several other Godfather cast members had their likeness in the game. Francis Ford Coppola said in April 2005 that he was not informed and did not approve of Paramount allowing the game's production, and openly criticized the move.


          
            Retrieved from " http://en.wikipedia.org/wiki/The_Godfather"
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          The Golden Compass is an Academy Award-nominated fantasy film based upon Northern Lights (also known as The Golden Compass), the first novel in Philip Pullman's trilogy His Dark Materials, and was released on December 5, 2007 by New Line Cinema. It is part of the His Dark Materials film series. The project was announced in February 2002, following the success of other recent adaptations of fantasy epics, and at $180 million is one of New Line's biggest-budget projects ever after a series of box office disappointments preceding the release.


          The story concerns Lyra, an orphan living in a fantastical parallel universe in which a dogmatic dictatorship called the Magisterium threatens to dominate the world. When Lyra's friend is kidnapped, she travels to the far North in an attempt to rescue him and rejoin her uncle.


          Before its release, the film received criticism from secular organizations and fans of His Dark Materials for the dilution of the religious elements from the novels, as well as from some religious organizations for the source material's perceived anti-Catholic and atheistic themes. The film was met with mixed reviews, and failed to meet expectations at the U.S. box office, but its international performance more than tripled the U.S. figures, surpassing $250 million for a total of $321.5 million worldwide.


          


          Plot


          Lyra Belacqua (Richards) is a young orphan girl who lives in a parallel universe in which a person's soul resides outside the body in the form of an animal called a " dmon." The land is controlled by the Magisterium, an authoritarian organization that restricts freedoms in order to impose its own systems of belief upon the populace. A ward of Jordan College, Lyra spends her free time with the local children and her best friend, Roger (Walker). Lyra and the others tell of the "Gobblers," whom they hold responsible for the disappearance of several local children.


          When Lyra's uncle, Lord Asriel (Craig), visits the college, Lyra saves him from assassination at the hands of a Magisterial representative, who wants to prevent Asriel from presenting evidence to the college which indicates the existence of particles called "Dust", in opposition to official Magisterium doctrine. Asriel obtains funding from the college to mount an expedition to the far north in order to investigate the substance, which he believes originates in a parallel universe to his own, entering the body via a person's dmon. Fearing the effects of Dust, the Magisterium is conducting experiments on children in order to find a means of inoculating them against it.


          After Asriel departs, the college is visited by Marisa Coulter (Kidman), who offers to take Lyra north as her assistant. Lyra assents and, before she leaves, is entrusted with an alethiometer by the master of the college. The last remaining since the Magisterium forbade their use, the alethiometer is a device that is able to reveal the answer to any question asked it by a trained user. While unable to operate it, Lyra accepts the gift and takes it with her to Mrs. Coulter's home. When Mrs. Coulter arouses Lyra's suspicions by delaying their journey, Lyra discovers that Mrs. Coulter is head of the General Oblation Board  the "Gobblers" who have been kidnapping children, and that Roger and her Gyptian friend Billy Costa (Rowe) have been taken by this group to the north. Mrs. Coulter learns of Lyra's possession of the alethiometer, but Lyra escapes.


          The "Gobblers" pursue her, but she is saved by the Gyptians, nomadic boat people, who are planning to travel north by sea in order to rescue the kidnapped children, many Gyptians amongst them. Lyra travels with them and comes to an understanding of the alethiometer's use with the aid of Farder Coram ( Courtenay) a Gyptian and Serafina Pekkala ( Green), the queen of a witch clan who appears during the journey. At a Norwegian port, Lyra befriends aeronaut Lee Scoresby ( Elliot), who advises her to hire Iorek Byrnison (McKellen), an exiled prince of a race of armoured polar bears, who is employed as a metalworker in the port after being tricked by the local townspeople and his armour (which houses his soul) stolen. Lyra uses the alethiometer to discover the armour's location, which Iorek recovers. He pledges his service to Lyra's cause, while Scoresby is hired by the Gyptians to aid them on the trek north.


          The alethiometer guides Lyra to Billy Costa, who has escaped from a Magisterium research station. Finding him dazed and without his dmon, she returns him to the Gyptians. The group is attacked by a tribe of Samoyeds and Lyra is captured. Taken to the king of the armoured bears Ragnar Sturlusson (McShane), Lyra tricks him into fighting Iorek for the throne. Iorek wins the fight and becomes king. Iorek carries Lyra to the Magisterium research station at Bolvangar, but the two are separated by the collapse of an ice bridge. Pretending to be lost, Lyra is welcomed into Bolvangar by the Magisterium scientists and locates Roger, instructing him to have the other kidnapped children prepared for escape. Lyra eavesdrops on a group of scientists talking with Mrs. Coulter about the experiments they do on the children, discovering that they attempt to prevent Dust from entering a child by severing the bond to his or her dmon. Discovered by the scientists after Mrs. Coulter departs, she is taken to a room where the scientists intend to perform the procedure on Lyra. At the last moment before it is completed, Mrs. Coulter intervenes, taking Lyra to her rooms.


          Mrs. Coulter explains that the procedure is to prevent the flow of Dust into the child when he or she enters puberty, saying that the Dust causes bad thoughts as children near maturity. She also tells Lyra that she is her mother, and Lord Asriel her father. Lyra learns that Asriel is engaged in his research further north and that assassins have been sent to kill him. When Mrs. Coulter asks for the alethiometer, Lyra incapacitates her and escapes. Lyra destroys the severing apparatus, leading to a series of explosions, which begins to tear down the facility, and she leads the children outside. Magisterial guards block their escape, but a battle ensues when Iorek, the Gyptians, a band of witches and Scoresby arrive. The guards are defeated and the children are rescued.


          Instead of travelling back south with the Gyptians and the rescued children, Lyra and Roger choose to travel north with Lee Scoresby, Iorek Byrnison and Serafina Pekkala to find Lord Asriel, at which point Serafina points out to Lee "The magisterium doesn't just want this world, they want every world in every universe".


          


          Cast


          


          
            	Dakota Blue Richards as Lyra Belacqua, who embarks on a voyage to battle the forces of evil and rescue her best friend. New Line Cinema announced 12-year-old Richards' casting in June 2006. She had attended an open audition after watching a stage production of The Golden Compass, and was picked from 10,000 girls who auditioned, for what is her first acting role.


            	Nicole Kidman as Marisa Coulter, Lyra's caretaker and the antagonist of the film. Kidman was author Philip Pullman's preferred choice for the role ten years before production of the film, and despite initially rejecting the offer to star as she didn't want to play a villain, she signed on after receiving a personal letter from Pullman.


            	Daniel Craig as Lord Asriel, Lyra's ruthless and mysterious adventurer uncle.


            	Ian McKellen as the voice of Iorek Byrnison, an armoured bear who becomes Lyra's friend and comrade. Nonso Anozie had recorded lines for the part of Iorek Byrnison, but was replaced by McKellen at a late stage as New Line wanted a bigger name in the role. New Line president of production Toby Emmerich admitted he "never thought [Anozie] sounded like Iorek" and while he initially trusted director Weitz's casting decision, he "never stopped thinking that this guy didn't sound right." The recasting was against Weitz's wishes, though he later said "if you're going to have anyone recast in your movie, you're happy it's Ian McKellen."


            	Ian McShane as the voice of Ragnar Sturlusson, the armoured bear king. Ragnar's name in the book was Iofur Raknison, but the name has been changed to prevent confusion between him and Iorek.


            	Sam Elliott as Lee Scoresby, a Texan aeronaut who comes to Lyra's aid.


            	Eva Green as Serafina Pekkala, a witch queen.


            	Freddie Highmore as the voice of Pantalaimon, Lyra's dmon.


            	Ben Walker as Roger Parslow, Lyra's best friend, who is kidnapped and taken North.


            	Clare Higgins as Ma Costa, member of a Gyptian family which aids Lyra.


            	Jim Carter as John Faa, the king of the Gyptians.


            	Tom Courtenay as Farder Coram, Gyptian second-in-command and advisor to John Faa.


            	Kathy Bates as the voice of Hester, Lee Scoresby's dmon.


            	Kristin Scott Thomas as the voice of Stelmaria, Lord Asriel's dmon.


            	Jack Shepherd as Master of Jordan College.


            	Simon McBurney as Fra Pavel.


            	Magda Szubanski as Mrs. Lonsdale.


            	Christopher Lee as the Magisterium's First High Councilor. Lee's casting was also at New Line's behest, rather than that of Chris Weitz.


            	Derek Jacobi as the Magisterial Emissary.

          


          


          Development


          On February 11, 2002, following the success of New Line's The Lord of the Rings: The Fellowship of the Ring, the studio bought the rights to Philip Pullman's His Dark Materials trilogy. Directors Brett Ratner and Sam Mendes expressed interest, and in July 2003 Tom Stoppard was commissioned to write the screenplay.


          
            
              	"Peter's operation was so impressive that, well, I realized the distance between me and Peter Jackson At that moment, I realized the sheer scope of the endeavor. And I thought, 'You know what? I can't do this'."
            


            
              	 Director Chris Weitz on his initial departure from the project
            

          


          A year later, Chris Weitz was hired to direct after approaching the studio with an unsolicited 40-page treatment. The studio rejected Stoppard's script, asking Weitz to start from scratch. A fan of Stoppard, he decided not to read the adaptation in case he "subconsciously poached things from him." After delivering his script, Weitz cited Barry Lyndon and Star Wars as stylistic influences on the film. In 2004, Weitz was invited by Lord of the Rings director Peter Jackson onto the set of King Kong in order to gather information on directing a blockbuster film, and to receive advice on dealing with New Line Cinema, for whom Jackson had worked on Lord of the Rings. After a subsequent interview in which Weitz said the novel's attacks on organised religion would have to be softened, he was criticised by some fans, and on December 15, 2004, Weitz announced his resignation as director of the trilogy, citing the enormous technical challenges of the epic. He later indicated that he had envisioned the possibility of being denounced by both the book's fans and its detractors, as well as a studio hoping for another Lord of the Rings.


          On August 9, 2005, it was announced that British director Anand Tucker would take over from Weitz. Tucker felt the film would thematically be about Lyra "looking for a family", and Pullman agreed: "He has plenty of very good ideas, and he isn't daunted by the technical challenges. But the best thing from the point of view of all who care about the story is his awareness that it isn't about computer graphics; it isn't about fantastic adventures in amazing-looking worlds; it's about Lyra." Tucker resigned on May 8, 2006, citing creative disagreements with New Line, and Weitz returned to direct.. Weitz said "I'm both the first and third director on the film ... [B]ut I did a lot of growing in the interim."


          According to producer Deborah Forte, Tucker wanted to make a smaller, less exciting film than New Line wanted. New Line production president Toby Emmerich said of Weitz's return: "I think Chris realized that if he didnt come back in and step up, maybe the movie wasnt going to get made ... We really didnt have a Plan B at that point." Weitz was attracted back to the project after receiving a letter from Pullman asking him to reconsider. Since his departure, blueprints, production design and visual effects strategies had been put into position, and while Weitz admitted that his fears didn't vanish, the project suddenly seemed feasible for the director.


          On October 9, 2007, Weitz revealed that the final three chapters from The Golden Compass have been moved to potential sequel The Subtle Knife to provide "the most promising conclusion to the first film and the best possible beginning to the second." Author Pullman has publicly supported these changes saying that "every film has to make changes to the story that the original book tells - not to change the outcome, but to make it fit the dimensions and the medium of film."


          


          Title


          For some time during the pre-publication process, the series of novels was known as The Golden Compasses. The word Compasses referred to a pair of compassesthe circle-drawing instrumentrather than a navigational compass. Pullman then settled on Northern Lights as the title for the first book, and continued to refer to the trilogy as The Golden Compasses.


          In the USA, in their discussions over the publication of the first book, the publishers Alfred A. Knopf had been calling it The Golden Compass (omitting the plural), which they mistakenly believed referred to Lyra's alethiometer, because the device superficially resembles a navigational compass. Meanwhile, in the UK, Pullman had replaced The Golden Compasses with His Dark Materials (a title that Pullman had taken from a line in Paradise Lost) as the title of the trilogy. But according to Pullman, the publishers had become so attached to The Golden Compass that they insisted on publishing the US edition of the first book under that title, rather than Northern Lights, the title used in the UK.


          


          Production


          Filming began at Shepperton Studios on September 4, 2006, with additional sequences shot in Switzerland and Norway. Filming also took place at the Old Royal Naval College at Greenwich in London; and in Radcliffe Square, Oxford, on the 14th and 15th of June. Night filming took place in The Queen's College and Queen's Lane in Oxford on the 24th, 25th and 26th of June.


          Production Designer Dennis Gassner says of his work on the film: The whole project is about translation  translation from something you would understand into something that is in a different vernacular. So, its a new signature, looking into another world that seems familiar but is still unique. Theres a term I use  called 'cludging'  its taking one element and combining it with another element to make something new. Its a hybrid or amalgamation, and thats what this movie is about from a design perspective. Its about amalgamating ideas and concepts and theoretical and physical environments.


          Rhythm and Hues Studios created the main dmons, and Framestore CFC created all the bears. British company Cinesite created the secondary dmons.


          Alexandre Desplat composed the soundtrack to the film. Kate Bush recorded the track Lyra which plays over the end credits.


          


          Controversies


          Several key themes of the novels, such as the rejection of religion and the abuse of power in a fictionalised version of the Catholic Church, were diluted in the adaptation. Director Weitz said "in the books the Magisterium is a version of the Catholic Church gone wildly astray from its roots", but that the organization portrayed in his film would not directly match that of Pullman's books. Instead, the Magisterium represents all dogmatic organizations. Weitz said that New Line Cinema had feared the story's anti-religious themes would make the film financially unviable in the U.S., and so religion and God ("the Authority" in the books) will not be referenced directly.


          Attempting to reassure fans of the novels, Weitz said that religion would instead appear in euphemistic terms, yet the decision has been attacked by some fans, anti-censorship groups, and the National Secular Society (of which Pullman is an honorary associate), which said "they are taking the heart out of it, losing the point of it, castrating it..."and "this is part of a long-term problem over freedom of speech." The Atlantic Monthly said also "[W]ith $180 million at stake, the studio opted to kidnap the books body and leave behind its soul." The changes from the novel have been present since Tom Stoppard's rejected version of the script, and Pullman expected the film to be "faithful" although he has also been quoted as saying "They do know where to put the theology and thats off the film."


          On October 7, 2007 the Catholic League called for a boycott of the film. League president William A. Donohue said he would not ordinarily object to the film, but that while the religious elements are diluted from the source material, the film will encourage children to read the novels, which he says "denigrate Christianity" and promote "atheism for kids." He cited Pullman telling the Washington Post in 2001 that he is "trying to undermine the basis of Christian belief." The League hoped that "the film [would fail] to meet box office expectations and that [Pullman's] books attract few buyers," declaring the boycott campaign a success after a North American opening weekend which was lower than anticipated. One week after the film's release, Roger Ebert said of the campaign, "any bad buzz on a family film can be mortal, and that seems to have been the case this time."


          R. Albert Mohler, Jr., the president of the Southern Baptist Theological Seminary, agreed that the broad appeal of the film was a dangerous lure to the novels, which he criticized for carrying a clear agenda to "expose what [Pullman] believes is the tyranny of the Christian faith" and for "[providing] a liberating mythology for a new secular age." The Rev. Denny Wayman of the Free Methodist Church made the assertion that The Golden Compass is a "film trying to preach an atheistic message." Other evangelical groups, such as The Christian Film and Television Commission, adopted a "wait-and-see" approach to the film before deciding upon any action, as did the Roman Catholic Church in Britain. Some religious scholars have challenged the view that the story carries atheistic themes, while in November 2007, a review of the film by the director and staff reviewer of the United States Conference of Catholic Bishops' Office for Film and Broadcasting appeared on the website of the Catholic News Service and in Catholic newspapers across the country. The review suggested that instead of a boycott, it may be appropriate for Catholic parents to "talk through any thorny philosophical issues" with their children. However, on December 10, 2007 the review was removed from the website at the USCCB's request. On December 19, 2007, the Vatican newspaper, L'Osservatore Romano, published an editorial in which it denounced the film as godless.


          Pullman has said of Donohue's call for a boycott, "Why don't we trust readers? Why don't we trust filmgoers? Oh, it causes me to shake my head with sorrow that such nitwits could be loose in the world." In a discussion with Donohue on CBS's Early Show, Ellen Johnson, president of American Atheists, said that rather than promote atheism, the film would encourage children to question authority, saying that would not be a bad thing for children to learn. Director Weitz says that he believes His Dark Materials is "not an atheistic work, but a highly spiritual and reverent piece of writing", and Nicole Kidman defended her decision to star in the film, saying that "I wouldn't be able to do this film if I thought it were at all anti-Catholic". Some commentators indicated that they believed both sides' criticism would prove ultimately impotent and that the negative publicity would prove a boon for the film's box office.


          


          Reception


          Reviews of The Golden Compass have been mixed. As of January 2, 2008, review aggregate website Rotten Tomatoes reported that 42% of critics gave the film positive write-ups, based on 171 reviews, with a 54% rating from selected "notable" critics. At the similar website Metacritic, which assigns a rating out of 100 to each review, the film has received an average score of 51, based on 33 reviews.


          Manohla Dargis of the New York Times said that the film "crams so many events, characters, [...] twists and turns, sumptuously appointed rooms and ethereally strange vistas [...] that [it] risks losing you in the whirl" and that while The Golden Compass is "an honorable work," it is "hampered by its fealty to the book and its madly rushed pace." James Berardinelli of ReelReviews gave the film 2 stars out of 4, calling it "adequate but not inspired" and criticizing the first hour for its rushed pace and sketchily-developed characters. James Christopher of The Times was disappointed, praising the "marvellous" special effects and casting, but saying that the "books weave a magic the film simply cannot match" and citing a "lack of genuine drama."


          


          Time rated it a "B" and called it a "good, if familiar fantasy", saying "The find is Dakota Blue Richards [...] who's both grounded and magical." Peter Bradshaw of The Guardian rated it four stars out of five, praising Nicole Kidman's casting and saying it had "no other challengers as [2007's] big Christmas movie." Chicago Sun-Times critic Roger Ebert awarded the film four out of four stars and called it "a darker, deeper fantasy epic than the Rings trilogy, The Chronicles of Narnia or the Potter films," saying that it "creates villains that are more complex and poses more intriguing questions. As a visual experience, it is superb. As an escapist fantasy, it is challenging [...] I think [it] is a wonderfully good-looking movie, with exciting passages and a captivating heroine."


          The Golden Compass was nominated for two Critics' Choice Awards in 2007: "Best Family Film," and "Best Young Actress" for Dakota Blue Richards. It was also nominated for two Academy Awards (Best Art Direction and Best Visual Effects).


          The North American opening weekend return of $25.8 million was "a little disappointing" for New Line Cinema, though its performance outside the United States has been described as "stellar" by Variety, and as "astonishing" by New Line. As of January 23, 2008, The Golden Compass has earned $68,530,210 in North America and $252,991,908 elsewhere, totaling $321,522,118 worldwide.


          


          Blu-ray disc and DVD


          New Line Home Entertainment announced that the movie will be released both in the high definition Blu-ray format and on DVD on April 29th, 2008. A special double disc DVD edition will also be released featuring almost three hours of extras. The Blu-ray version will also include all the extras, in addition to a "visually enhanced commentary."


          


          Possible Extended Cut


          Weitz has suggested that an extended cut of the film could be released on DVD, saying "I'd really love to do a fuller cut of the film"; he further speculated that such a version "could probably end up at two and half hours." (His Dark Materials fan site Bridgetothestars.net has posited that this proposed running time does not include the original ending.) Cast members Craig and Green have echoed Weitz's hope for such a cut. So far, however, no official announcement has been made.


          


          Video game


          The video game for this film was released December 4, 2007 for the PC, Wii, PlayStation 2, PlayStation 3, PlayStation Portable, Nintendo DS, and the Xbox 360. It was developed by Shiny Entertainment and published by Sega.


          Players take control of the characters Lyra Belacqua and Iorek Byrnison in Lyra's attempt to save her friend Roger from the General Oblation Board.


          


          Sequels


          New Line Cinema commissioned Hossein Amini to write a screenplay based on the second book in the trilogy, The Subtle Knife, potentially for release in late 2009, with the third book of the trilogy, The Amber Spyglass, to follow. However, New Line president Toby Emmerich stressed that production of the second and third films was dependent on the financial success of The Golden Compass. When The Golden Compass failed to meet expectations at the United States box office, the likelihood of a sequel was downplayed by New Line. According to studio co-head Michael Lynne, "The jury is still very much out on the movie, and while it's performed very strong overseas we'll look at it early [2008] and see where we're going with a [sequel]." If sequels are produced, Weitz has said that he intends to "protect [their] integrity" by being "much less compromising" in the book-to-film adaptation process.
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          The Great Exhibition, also known as the Crystal Palace Exhibition, was an international exhibition held in Hyde Park, London, from 1 May to 15 October 1851 and the first in a series of World's Fair exhibitions of culture and industry that were to be a popular 19th century feature.


          The Great Exhibition of the Works of Industry of all Nations was organized by Prince Albert, Henry Cole, Francis Fuller, Charles Dilke and other members of the Royal Society for the Encouragement of Arts, Manufactures and Commerce as a celebration of modern industrial technology and design. It can be argued that the Great Exhibition was mounted in response to the highly successful French Industrial Exposition of 1844. Prince Albert, Queen Victoria's consort, was an enthusiastic promoter of a self-financing exhibition; the government was persuaded to form the Royal Commission for the Exhibition of 1851 to establish the viability of hosting such an exhibition.


          A special building, nicknamed The Crystal Palace, was designed by Joseph Paxton (with support from structural engineer Charles Fox) to house the show; an architecturally adventurous building based on Paxton's experience designing greenhouses for the sixth Duke of Devonshire, constructed from cast iron-frame components and glass made almost exclusively in Birmingham and Smethwick, which was an enormous success. The committee overseeing its construction included Isambard Kingdom Brunel. The massive glass house was 1848 feet (about 563 m) long by 454 feet (about 138 m) wide, and went from plans to grand opening in just nine months. The building was later moved and re-erected in an enlarged form at Sydenham in south London, an area that was renamed Crystal Palace.


          Six million people  equivalent to a third of the entire population of Great Britain  visited the Exhibition. The Great Exhibition made a surplus of 186,000 which was used to found the Victoria and Albert Museum, the Science Museum and the Natural History Museum which were all built in the area to the south of the exhibition, nicknamed " Albertopolis", alongside the Imperial Institute.


          The exhibition caused controversy at the time. Some conservatives feared that the mass of visitors might become a revolutionary mob, while radicals such as Karl Marx saw the exhibition as an emblem of the capitalist fetishism of commodities. Today the Great Exhibition has become a symbol of the Victorian Age, and its thick catalogue illustrated with steel engravings is a primary source for High Victorian design.


          


          Trivia


          
            	Alfred Charles Hobbs used the exhibition to demonstrate the inadequacy of several respected locks of the day.


            	Frederick Bakewell demonstrated a precursor to today's Fax machine.


            	The Tempest Prognosticator, a barometer using leeches, was demonstrated at the Great Exhibition


            	The America's Cup yachting event began with a race held in conjunction with the Great Exhibition.
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          The Gruffalo is a children's book, written by writer/ playwright Julia Donaldson and illustrated by Axel Scheffler, telling the story of a mouse taking a walk through a deep, dark wood. The book has sold over 3.5million copies, has won several prizes for children's literature, and has been made into a West End and Broadway play.


          The Gruffalo was initially published in 1999 in the UK by Macmillan Children's Books ( ISBN 0-333-71093-2) and first printed as a 32-page hardback edition, followed six months later by a paperback edition and later by a small-format board book edition. It is intended for young readers aged from three to seven, and is about 700 words long. It is written in rhyming couplets, with a certain amount of repetition but variety within that repetition.


          


          Plot


          The protagonist of The Gruffalo is a mouse. The story of the mouse's walk through the woods unfolds in two phases; in both, the mouse uses cunning to evade danger.


          The mouse goes for a walk in the forest and on his way encounters several dangerous animals (a fox, an owl, and a snake). Each of these animals, clearly intent on eating the mouse, invites him back to their home for a meal. The cunning mouse declines each offer. To dissuade further advances, he tells each animal that he is going to dine with his friend, a gruffalo, whose favourite food happens to be the relevant animal. The mouse describes the outlandish features of the gruffalo's monstrous anatomy. Frightened that the gruffalo might eat them, each animal flees. The mouse gloats to himself; he knows the gruffalo is a fictional monster:


          
            	Silly old fox/owl/snake, doesn't he know?


            	there's no such thing as a gruffalo!

          


          After he has seen off the last animal, however, the mouse is shocked to encounter a real gruffalo, bearlike and hideous and with all the frightening features the mouse thought that he was inventing. True to his reputation, the gruffalo threatens to eat the mouse, but again the mouse is cunning. He tells the gruffalo that he, the mouse, is the scariest animal in the forest. Laughing, the gruffalo agrees to follow the mouse as he demonstrates how everyone is afraid of him. The two walk through the forest, encountering in turn the animals that had earlier menaced the mouse. Each is terrified by the sight of the pair and runs off, and each time the gruffalo becomes more impressed with the mouse's apparent toughness. Exploiting this, the mouse threatens to eat the gruffalo, who himself flees.


          The story is based on a traditional Chinese folk tale of a fox that borrows the terror of a tiger. Donaldson was unable to think of rhymes for "tiger" so invented one for "know" instead.


          


          Recognition


          The Gruffalo won the gold award (in the 05 years category) of the 1999 Nestl Smarties Book Prize. It won the 2000 Nottingham/Experian Children's Book award, and the Blue Peter Best Book To Read Aloud award. The audio version won the Best Children's Audio award in the Spoken Book Awards.


          It was the UK's bestselling picture book of 2000 and has gone on to sell over 3.5million copies in 31 editions worldwide. Translations include Irish , German (Der Grffelo), Italian (A spasso col mostro), French (Gruffalo) and Hebrew ("Trofoti").


          


          Further Gruffalo products


          The book was initially sold as a small (roughly A5) boardbook, and later as a larger (roughly A4) paperback version. An audio book version, narrated by Imelda Staunton, was released in 2002, and a jigsaw book version ( ISBN 1-4050-3496-3) was published in 2004. The book is also sold packaged with a gruffalo soft toy. At some point in the print run of the hard cover paper page book the dialog was subtly changed. There are two differnet ISBN numbers for the book. However, the older ISBN number that relates to the original text is no longer available.


          The "Gruffalo song" was released with the audiobook, as a standalone CD single, and on a musical CD with other songs from Donaldson's books.


          The book was made into a 50-minute musical stage play by the Tall Stories theatre troupe, first performed at Chester Gateway Theatre in 2001, performed by a cast of 3 (the mouse, the gruffalo and the predators, with the latter two taking turns as narrator). It came to London's West End in July 2005, when it opened at the Criterion Theatre. The play has toured the UK, including a stint at London's Royal National Theatre, and visited overseas venues such as New York City (Broadway) and Warsaw. Andrew Lloyd Webber's Really Useful Group made a DVD version of the Tall Stories stageshow.


          Donaldson and Scheffler's sequel, 2004's The Gruffalo's Child (which tells the story of the gruffalo's child, warned by its parent of the terrifying mouse) won the "Best Children's Book" award in the 2005 British Book Awards. The Tall Stories theatre troupe is preparing a play of the sequel for a tour in 2007.
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              	Country

              	Netherlands
            


            
              	Province

              	South Holland
            


            
              	Area (2006)
            


            
              	-Total

              	98.20km(37.9sqmi)
            


            
              	-Land

              	82.66km(31.9sqmi)
            


            
              	- Water

              	15.54km(6sqmi)
            


            
              	Population ( 1 June 2007)
            


            
              	-Total

              	474,244
            


            
              	- Density

              	5,737/km(14,858.8/sqmi)
            


            
              	

              	Source: CBS, Statline.
            


            
              	Time zone

              	CET ( UTC+1)
            


            
              	-Summer( DST)

              	CEST ( UTC+2)
            

          


          The Hague (with capital T; Dutch: Den Haag, officially also 's-Gravenhage, "The Count's Hedge") is the third-largest city in the Netherlands after Amsterdam and Rotterdam, with a population of 475,580 (as of January 1, 2006) (population of agglomeration: 600,000) and an area of approximately 100 km. It is located in the west of the country, in the province of South Holland, of which it is also the provincial capital. The Hague is, like Amsterdam, Rotterdam and Utrecht, part of the conglomerate metropolitan area Randstad, with a population of 6,659,300 inhabitants.


          The Hague is the actual seat of government, but, somewhat anomalously, not the official capital of the Netherlands, a role set aside by the Dutch constitution for Amsterdam (see Name and Status).


          The Hague is the home of the Eerste Kamer (first chamber) and the Tweede Kamer (second chamber), respectively the upper and lower houses forming the Staten Generaal (literally the "Estates-General"). Queen Beatrix of the Netherlands lives and works in The Hague. All foreign embassies and government ministries are located in the city, as well as the Hoge Raad der Nederlanden (The Supreme Court), the Raad van State (Council of State) and many lobbying organisations.


          


          History
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          The Hague originated around 1230, when Floris IV, Count of Holland purchased land alongside a pond (now the Hofvijver) in order to build a hunting residence. In 1248 William II, Count of Holland and Rex Romanorum, who was supposed to become Holy Roman Emperor decided to extend the residence to a palace. He died in 1256 before this palace was completed, but parts of it were finished by his son Floris V, of which the Ridderzaal (Knights' Hall), still extant, is the most prominent. It is still in use for political events, such as the annual speech from the throne by the monarch.


          


          Name and status


          Later, the counts of Holland used The Hague as their administrative centre and residence when in Holland. 'Des Graven Hage' literally means "the count's wood," with connotations like "the count's hedge or private enclosure".


          When the Dukes of Burgundy gained control over the counties of Holland and Zeeland in the beginning of the 15th century, they appointed a stadtholder to rule in their stead with the States of Holland as an advisory council. Their seat was located in The Hague. At the beginning of the Eighty Years' War, the absence of city walls proved disastrous, as it allowed Spanish troops to easily occupy the town. In 1575 the States of Holland even considered demolishing the city, but this was abandoned, after mediation from William of Orange. From 1588 The Hague also became the location of the government of the Dutch Republic. In order for the administrations to maintain control over city manners, The Hague never received city rights (although it did have many privileges, normally only attributed to cities).


          After the Napoleonic Wars, Belgium and the Netherlands were combined in the United Kingdom of the Netherlands to form a buffer against France. As a compromise, Brussels and Amsterdam alternated as capital every two years, with the government remaining in The Hague. After the separation of Belgium in 1830, Amsterdam remained the capital of the Netherlands, while the government was situated in The Hague.


          Since early times, probably dating as far back as the 15th century, the stork has been the symbol of The Hague.


          


          Modern city


          Because of its history, it lacks a large historical inner city like the nearby cities of Leiden and Delft. But when the government started playing a more prominent role in Dutch society after 1850, The Hague quickly expanded. The older parts of the city are therefore mostly from the 19th century and the early 20th century. The growing city annexed the municipality of Loosduinen partly in 1903 and completely in 1923.


          Parts of the city sustained heavy damage during World War II. The Atlantic Wall was built through part of the city, causing whole neighbourhoods to be torn down by the German occupiers. On March 3, 1945, the Royal Air Force mistakenly bombed the Bezuidenhout district. The target was an installation of V-2 rockets in a nearby park. Due to navigational errors, the bombs fell on a heavily populated and historic part of the city. Over 500 people died and the scars in the city can still be seen today.


          After the war The Hague was at one point the largest building site in Europe. The city expanded massively to the southwest. The destroyed areas were also quickly rebuilt. The population peaked at 600,000 inhabitants around 1965.


          In the 1970s and 1980s many, mostly white, middle class families moved to neighbouring towns like Voorburg, Leidschendam, Rijswijk and most of all Zoetermeer. This led to the traditional pattern of an impoverished inner city and more prosperous suburbs. Attempts to include parts of these municipalities to the city of The Hague, were highly controversial. In the 1990s, with the consent of the Dutch Parliament, The Hague did succeed in annexing fairly large areas from its neighbouring towns, sometimes not even bordering The Hague, on which complete new residential areas were built and are still being built.


          


          The City
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          City life concentrates around the Hofvijver and the Binnenhof, where the parliament is located.


          The city has a limited student culture due to its lack of an actual university, although the Royal Conservatory of The Hague is located there, as well as The Hague University, a vocational university. The city has many civil servants and diplomats (see below). In fact, the number and variety of foreign residents (especially the expatriates) makes the city quite culturally diverse, with many foreign pubs, shops and cultural events.


          The Hague is the largest Dutch city on the North Sea and comprises two distinct beach towns. The main beach resort Scheveningen, in the northwestern part of the city, is a popular destination for tourists and young people. With 10 million visitors a year it is the most popular beach town in the Benelux. It is perhaps for this reason that many, even some Dutch people, mistakenly believe Scheveningen is a city in its own right. However, Scheveningen is merely one of The Hague's eight districts ("stadsdelen"). Kijkduin, in the southwest, is The Hague's other beach resort. It is significantly smaller and attracts mainly local residents.


          The former Dutch colony of Netherlands East Indies ("Nederlands-Indi", current-day Indonesia) has left its mark on The Hague. Many streets are named after places in the Netherlands East Indies and there is a sizable "Indisch(e)" or " Indo" (i.e. mixed Dutch-Indonesian) community. Since the loss of these Dutch possessions in December 1949, "Indisch(e)" or "Indo" people often refer to The Hague as "the Widow of the Indies".


          The older parts of the town usually have characteristically wide and long streets. Houses are generally low-rise (not more than three floors). The layout of the city is more spacious than other Dutch cities. There are only a few canals in The Hague, as most of them were drained in the late 1800s.


          Some of the most prosperous and some of the poorest neighbourhoods of the Netherlands can be found in The Hague. The wealthier areas ( The Vogelwijk, Statenkwartier, Belgisch Park, Marlot and Benoordenhout) are generally located in the northwest part of the city. The poorer areas (Transvaal, Moerwijk, the Schilderswijk) can be found in the southern and eastern areas, or near the coast in Scheveningen (Duindorp). This division is reflected in the local accent: The more affluent citizens are usually called "Hagenaars" and speak so-called "bekakt Haags" ("Bekakt" is Dutch for "stuck-up"). This contrasts with the "Hagenezen", who speak "plat Haags" ("plat" meaning "flat" or "common"). There is relatively little social interaction between these groups.


          The tallest building is the Hoftoren (see image).


          


          Geography
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          The Hague has eight official districts (stadsdeel). They are divided into smaller parts (wijken) . In contrast to Amsterdam and Rotterdam, the "stadsdelen" have no political function and there are no elections for them.


          See Districts of The Hague for a detailed breakdown.
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          As a result of its rich legacy in international politics, The Hague is home to over 150 international (legal) organisations. These include the International Criminal Tribunal for the former Yugoslavia (ICTY), the International Court of Justice (ICJ), the Appeals Chamber of the International Criminal Tribunal for Rwanda (ICTR) and the International Criminal Court (ICC).


          The foundation of The Hague as an "international city of peace and justice" was laid in 1899, when the world's first Peace Conference took place in The Hague on Tobias Asser's initiative, followed by a second in 1907. A direct result of these meetings was the establishment of the world's first organisation for the settlement of international disputes: the Permanent Court of Arbitration (PCA). Shortly thereafter the Scottish-American millionaire Andrew Carnegie made the necessary funds available to build the Peace Palace (Vredespaleis) to house the PCA.


          After the establishment of the League of Nations, The Hague became the seat of the Permanent Court of International Justice, which was replaced by the UN's International Court of Justice after the Second World War. The establishment of the Iran-US Claims Tribunal (1981), the International Criminal Tribunal for the former Yugoslavia (1993) and the International Criminal Court (2002) in the city further consolidated the role of The Hague as a centre for international legal arbitration. Most recently, in December 2007, the Dutch Cabinet offered to host a U.N. tribunal to investigate and prosecute suspects in the 2005 assassination of former Lebanese Prime Minister Rafik Hariri. This Hariri Tribunal will be located in the former headquarters of the Netherlands General Intelligence Agency in Leidschendam, a suburb of The Hague.


          Currently the city authority is seeking to establish an image of the city as the "legal capital of the world" and "international city of peace and justice".


          Major international organisations based in The Hague include:


          
            	Eurojust, European Union body composed of national prosecutors.


            	European Patent Office


            	European Police Office, (Europol)


            	Hague Academy of International Law, centre for high-level education in both public and private international law.


            	Hague Conference on Private International Law, (HCCH), the oldest and preeminent private international law harmonisation institution.


            	International Court of Justice, located in the Peace Palace.


            	International Criminal Court, (ICC).


            	International Criminal Tribunal for the Former Yugoslavia, ( ICTY)


            	Iran-United States Claims Tribunal


            	Organisation for the Prohibition of Chemical Weapons, (OPCW)


            	Permanent Court of Arbitration, the oldest institution for international dispute resolution.


            	The European Library

          


          Also a lot of academic institutions in the fields of international relations, international law and international development are based in The Hague. The Hague Academic Coalition (HAC) is a consortium of those institutions.


          Its member institutions are:


          
            	Carnegie Foundation


            	Grotius Centre for International Legal Studies, Campus The Hague, Leiden University


            	Hague Institute for the Internationalisation of Law


            	Institute of Social Studies


            	T.M.C. Asser Instituut


            	Netherlands Institute of International Relations 'Clingendael'

          


          In 1948 The Hague Congress was held with 750 delegates from 26 European countries, providing them with the opportunity to discuss ideas about the development of the European Union.


          


          Business


          Professional life in The Hague is dominated by the large number of civil servants and diplomats who work in the city. Government ministries and public institutions are almost all located in The Hague. Added to that several large and international businesses have their headquarters in The Hague:


          
            	AEGON, one of the worlds leading insurance companies


            	APM Terminals, the world's second largest container terminal operator


            	KPN (Koninklijke PTT Nederland), the Dutch national telephone company (fixed and mobile divisions)


            	Nationale Nederlanden, an insurance company that is part of the ING Group (shared HQ with Rotterdam)


            	Royal Dutch-Shell, one of the largest oil companies in the world* Siemens A.G., Europe's largest engineering company has its Dutch headquarters there.


            	TNT Post, the national provider of postal and logistical services. Part of TNT N.V.

          


          There has never been any large-scale industrial activity in The Hague, with the possible exception of the fishing harbour in Scheveningen. Many of the citys logistical and minor-industrial services are located in the Binckhorst district, which contains many large warehouses.


          


          Culture
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          The Hague has its share of museums and cultural institutions:


          
            	Madurodam is a miniature city, containing hundreds of scale-models of Dutch landmarks in a typically Dutch miniature landscape.


            	The Mauritshuis exhibits many paintings by Dutch masters, such as Johannes Vermeer, Rembrandt van Rijn and Paulus Potter.


            	The Escher Museum is located in the former Royal Palace on the Lange Voorhout.


            	The Haags Historisch museum showcases the history of the city from the Middle Ages to the present day.


            	The Museum Bredius houses part of the collection of 19th century art historian Abraham Bredius, containing antique furniture, silverware and porcelain.


            	Museum de Gevangenpoort (lit. the "Prison Gate") is a former prison housed in a 15th century gatehouse, with genuine mediaeval dungeons and torture chambers.


            	The Gemeentemuseum (Municipal museum) is home to the worlds largest collection of works by the Dutch painter Piet Mondriaan as well as other modern art.


            	The Museon is an interactive and historical science museum.


            	The Omniversum is Europes first 360 IMAX-cinema.


            	Panorama Mesdag houses a cylindrical 360 " panoramic" painting, 14 meters high by 120 meters long, depicting the sea-front at Scheveningen in the late 19th century, made by Hendrik Willem Mesdag. It is presented in such a way that it is almost as if one is looking at a real scene rather than a painting.


            	The Museum voor Communicatie (formerly the "PTT Museum") is the national postal museum and houses interactive exhibits as well as one of the countrys best collections of stamps.


            	The Louis Couperus Museum is devoted to the life and works of Louis Couperus (1863-1923).


            	The museum Beelden aan Zee in Scheveningen has a large collection of sculptures, mainly from 20th century artists.


            	The Koninklijke Schouwburg ("Royal Theatre"), located on the Korte Voorhout, is the home of the "Nationaal Toneel" ("National theatre-group").


            	The Lucent Danstheater is home to the internationally celebrated Nederlands Dans Theatre, a modern dance company. The building was designed by the Dutch architect Rem Koolhaas in 1988. It shares a lobby with the Anton Philipszaal, home of the Residentie Orkest, the city's most important symphony orchestra.

          


          Other tourist attractions and landmarks in The Hague include:


          
            	The historic Binnenhof ("Inner Court") and Medieval Ridderzaal ("Knights Hall"), which now contains the Houses of Parliament and government offices. A good view can be obtained from the leafy Lange Vijverberg on the other side of the adjacent lake called the "Hofvijver" (lit. "Court Pond").


            	The Lange Voorhout is a wide avenue containing many splendid houses (now home to several embassies) as well as The Hague's oldest and narrowest house and the famous "Hotel des Indes", the citys most luxurious hotel.


            	The "Passage" was The Netherlands' first covered shopping mall. Dating from the late 19th century. it contains many expensive and speciality shops.


            	The "Paleis Noordeinde" has been Queen Beatrix official work-palace since 1984. It is closed to the public, but the Palace Gardens ("Paleistuin") are accessible to the public.


            	The Clingendael Park is an old landed estate with a Japanese Garden. Nearby one can also find the home of the Clingendael Institute of International Relations.


            	Queen Beatrix residential Palace, "Paleis Huis ten Bosch", can be found a little outside the city in the "Haagse Bosch" forest.

          


          The Hague does not have a reputation for a bustling night life, most probably because it has no university and thus little student life. What night life there is centres around the three main squares in the city centre: "Het Plein" (literally "The Square"), the Grote Markt (literally "Large Market") and the "Buitenhof" (literally the "Outer Court", which lies just outside the Binnenhof). The Buitenhof contains the popular Path Buitenhof cinema and a handful of bars and restaurants in the immediate vicinity. A similar pattern of night life centers on the cinema in Scheveningen, although, especially in summer, night-life concentrates around the sea-front boulevard with its bars, restaurants, gambling halls and other entertainment.


          


          Sports


          
            	Cricket is surprisingly one of the most popular in The Hague, with a number of strong teams from the Dutch league located there. One club particularly popular with the large expat community is De Kieviten (The Lapwing), located in Wassenaar, just outside The Hague. A number of International matches and Women's International matches have been hosted here.


            	The local football (soccer) team is called ADO Den Haag. They have played in the Eredivisie (the top division in the Netherlands) since 2003, were relegated to the first division in 2007 but have won promotion back to the Eredivisie in 2008.


            	The local rugby union team is Haagsche Rugby Club (a.k.a. HRC) and has been in the Guinness book of records for becoming Dutch champion so often (in adult and youth).


            	The local American Football team is Den Hague Raiders 99.


            	Darts is also another sport played in The Hague, its popularity was promoted due to Raymond Van Barneveld winning several World Championships.


            	In 1994, The Hague held the FEI World Equestrian Games.

          


          


          Annual events


          
            	January: The Hague International Model United Nations ( THIMUN) is the oldest and largest high school United Nations simulation in the world, gathering 4000 students from over 200 secondary schools across the globe.


            	April 29: " KoninginneNach" ("Queen's Night", pronounced with a "plat Haags" accent) is held the night before " Koninginnedag"; there are several open air concerts in the city and young people flock from all over the country to drink and party.


            	April 30: " Koninginnedag" ("Queen's Day") is a Dutch national holiday held on the birthday of former Queen Juliana. On this day the colour orange predominates at a funfair (which sells orange cotton candy) and scores of informal street markets. The day is a "vrijmarkt" (literally "free market"), which means no license is needed for streetvending; children traditionally use this day to sell old unwanted toys.


            	Mid-May: The Hague Jazz festival.


            	May & June: The Pasar Malam Besar is one of the largest Eurasian cultural festivals in Europe. It focuses on Indonesian culture.


            	June-September: Den Haag Sculptuur is an open-air exhibition of sculptures. The 10th edition, in 2007, celebrates the 400 years of the relationship between The Netherlands and Australia.


            	The last Sunday in June: Parkpop is the largest free open air pop concert in Europe.


            	July: Jazz in de Gracht is an intercultural two-day event hosting Jazz groups which perform their music on flat-bottom boats and in bars in various places between Passantenhaven and Zuidwal.


            	July & August: The city hosts a series of weekly firework displays by the seafront in Scheveningen, as part of an international fireworks festival and competition.


            	July & August is the annual Summerschool of The Hague Summerschool Den Haag. This is an international summercourse for young dancers initiated by Mirella Simoncini (Green Report)


            	July: "Milan" Europes biggest Hindustani open air event held in Zuiderpark.


            	August: Ha-Schi-Ba (Haagse Schilderswijk Bazar) is multicultural festival held in the Schilderswijk attracting over 100.000 visitors.


            	The third Tuesday in September: " Prinsjesdag" (literally "Princes' Day") is the Dutch State Opening of Parliament when the Queen reads the "speech from the throne" ("Troonrede"). The day is popular among monarchists and tourists who are out to see Queen Beatrix and the royal family in the Golden State Coach ("de Gouden Koets").

          


          


          Transportation


          Public transport in The Hague consists of a sizeable number of tram and bus routes, operated by HTM Personenvervoer. Plans for a subway were shelved in the early 1970s. However, in 2004 a tunnel was built under the city centre with two underground tram stations ("Spui" and "Grote Markt"); it is shared by tram routes 2, 3, 4 and 6.


          A regional light rail system called RandstadRail connects The Hague to nearby cities, Zoetermeer and Rotterdam. The system suffered from startup problems and derailings in 2006, but is fully operational now.


          There are two main train stations in The Hague: Den Haag Hollands Spoor (HS) and Den Haag Centraal. It is somewhat confusing that many trains bypass the central station because it is a terminus. For instance, the international Thalys and Benelux trains to Paris and Brussels only stop at Hollands Spoor. The central station does, however, offer good connections with the rest of the country, with direct services to most major cities. With the inception of the Dutch High Speed Line ( HSL-Zuid) in 2008/9, high speed trains will run from the central station to Breda, Antwerp and Brussels; Hollands Spoor station, however, will lose its direct connection with Paris and hourly service to Brussels.


          The nearest airport to The Hague is Rotterdam Airport. It is, however, not easily reachable by public transport. With several direct trains per hour from the railway stations Hollands Spoor and Centraal, Amsterdam Schiphol Airport is more frequently used by people travelling to and from The Hague by airplane.


          Major motorways (freeways) connecting to The Hague include the A12, running to Utrecht and the German border. The A12 runs directly into the heart of the city in a cutting. Built in the 1970s, this section of motorway (the "Utrechtsebaan") is now heavily overburdened. Plans were made in the late 1990s for a second artery road into the city (the "Trekvliettrac" or previously called "Rotterdamsebaan") have continually been put on hold. Other connecting motorways are the A4, which connects the city with Amsterdam, and the A13, which runs to Rotterdam and connects to motorways towards the Belgian border.


          


          Nearby towns


          
            	Delft


            	Leiden


            	Leidschendam-Voorburg


            	Rijswijk


            	Voorschoten


            	Wassenaar


            	Wateringen


            	Zoetermeer

          


          Warsaw and Juigalpa are sister cities to The Hague.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/The_Hague"
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        The Hitchhiker's Guide to the Galaxy


        
          

          


          The Hitchhiker's Guide to the Galaxy is a science fiction comedy series created by Douglas Adams. Originally a radio comedy broadcast on BBC Radio 4 in 1978, it was later adapted to other formats, and over several years it gradually became an international multi-media phenomenon. Adaptations have included stage shows, a series of five books first published between 1979 and 1992 (the first of which was titled The Hitchhiker's Guide to the Galaxy), a 1981 TV series, a 1984 computer game, and three series of three-part comic book adaptations of the first three novels published by DC Comics between 1993 and 1996. There were also two series of towels, produced by Beer-Davies, that are considered by some fans to be an "official version" of The Hitchhiker's Guide to the Galaxy, as they include text from the first novel. A Hollywood-funded film version, produced and filmed in the UK, was released in April 2005, and adaptations of the last three books to radio were broadcast from 2004 to 2005. Many of these adaptations, including the novels, the TV series, the computer game, and the earliest drafts of the Hollywood film's screenplay, were all done by Adams himself, and some of the stage shows introduced new material written by Adams.


          The title The Hitchhiker's Guide to the Galaxy is often abbreviated "HHGTTG" (as used on fan websites) or "H2G2" (first used by Neil Gaiman as a chapter title in Don't Panic and later by the online guide run by the BBC). The series is also often referred to as "The Hitchhiker's Guide", "Hitchhiker's", or simply "[The] Guide". This title can refer to any of the various incarnations of the story of which the books are the most widely distributed, having been translated into more than 30 languages by 2005. The title can also refer to the fictional guidebook The Hitchhiker's Guide to the Galaxy, an eccentric electronic encyclopedia prominently featured in the series.


          The various versions follow the same basic plot, but they are in many places mutually contradictory, as Adams rewrote the story substantially for each new adaptation. In all versions, the series follows the adventures of Arthur Dent, a hapless Englishman who, with his friend Ford Prefect, an alien from a small planet somewhere in the vicinity of Betelgeuse and researcher for the eponymous guidebook, escapes the demolition of Earth by a bureaucratic alien race called the Vogons. Zaphod Beeblebrox, Ford's semi-cousin and the Galactic President, unknowingly saves the pair from certain death. He brings them aboard his stolen spaceship, the Heart of Gold, whose crew rounds out the main cast of characters: Marvin, the Paranoid Android, a depressed robot, and Trillian, formerly known as Tricia McMillan, a woman Arthur once met at a party who he soon realises is the only other survivor of Earth's destruction. After this, the characters embark on a quest to find the legendary planet of Magrathea and the Question to the Ultimate Answer.


          


          Origin of The Guide


          The first radio series comes from a proposal called 'The Ends of the Earth': six self-contained episodes, all ending with the Earth being destroyed in a different way. While writing the first episode, Adams realised that he needed someone on the planet who was an alien to provide some context, and that this alien needed a reason to be there. Adams finally settled on making the alien a roving researcher for a "wholly remarkable book" named The Hitchhiker's Guide to the Galaxy. As the first radio episode's writing progressed, the Guide became the centre of his story, and he decided to focus the series on it, with the destruction of Earth being the only hold-over.


          Adams claimed that the title came from a 1971 incident while he was hitch-hiking around Europe as a young man with a copy of the Hitch-hiker's Guide to Europe book, and while lying drunk in a field in Innsbruck with a copy of the book and looking up at the stars, thought it would be a good idea for someone to write a hitchhiker's guide to the galaxy as well. However, he later claimed that he had told this story so many times that he had forgotten the incident itself, and only remembered himself telling the story. His friends are quoted as saying that Adams mentioned the idea of "hitch-hiking around the galaxy" to them while on holiday in Greece, in 1973.


          Adams's fictional Guide is an electronic guidebook to the Milky Way galaxy, originally published by Megadodo Publications, one of the great publishing houses of Ursa Minor Beta. The narrative of the various versions of the story are frequently punctuated with excerpts from the Guide. The voice of the Guide ( Peter Jones in the first two radio series and TV versions, later William Franklyn in the third, fourth and fifth radio series, and Stephen Fry in the movie version), also provides general narration.


          


          Original radio series


          The first radio series of six episodes (called "Fits" after the names of the sections of Lewis Carroll's nonsense poem The Hunting of the Snark) was broadcast in 1978 on BBC Radio 4. Despite a low-key launch of the series (the first episode was broadcast at 10:30 p.m. on Wednesday, 8 March 1978), it received generally good reviews and a tremendous audience reaction for radio. A one-off episode (a "Christmas special") was broadcast later in the year. The BBC was in the practice, at the time, of commissioning "Christmas Special" episodes for popular radio series, and while an early draft of this episode of The Hitchhiker's Guide had a Christmas-related plotline, it was decided to be "in slightly poor taste" and the episode as transmitted served as a bridge between the two series. This episode was released as part of the second radio series and, later, The Secondary Phase on cassettes and CDs. The Primary and Secondary Phases were aired, in a slightly edited version, in the United States on NPR Playhouse.


          The first series was repeated twice in 1978 alone and many more times in the next few years. This led to an LP re-recording, produced independently of the BBC for sale, and a further adaptation of the series as a book. A second radio series, which consisted of a further five episodes, and bringing the total number of episodes to 12, was broadcast in 1980.


          The radio series (and the LP and TV versions) greatly benefited from the narration of noted comedy actor Peter Jones as The Book. He was cast after it was decided that a "Peter-Jonesy" sort of voice was required. His sonorous, avuncular tones undoubtedly gave the series a tremendous boost and firmly established the tenor of the piece.


          The series was also notable for its use of sound, being the first comedy series to be produced in stereo. Adams said that he wanted the programme's production to be comparable to that of a modern rock album. Much of the programme's budget was spent on sound effects, which were largely the work of Paddy Kingsland (for the pilot episode and the complete second series) and Dick Mills and Harry Parker (for the remaining episodes (26) of the first series). The fact that they were at the forefront of modern radio production in 1978 and 1980 was reflected when the three new series of Hitchhiker's became some of the first radio shows to be mixed into 4 channel Dolby surround. This mix was also featured on DVD releases of the third radio series.


          The theme tune used for the radio, television, LP and film versions is "Journey of the Sorcerer", an instrumental piece composed by Bernie Leadon and recorded by The Eagles on their album One of These Nights. Only the transmitted radio series used the original recording; a soundalike cover by Tim Souster was used for the LP and TV series, another arrangement by Joby Talbot was used for the 2005 film, and still another arrangement, this time by Philip Pope, was recorded to be released with the CDs of the last three radio series. Apparently, Adams chose this song for its futuristic sounding nature, but also for the fact that it had a banjo in it, which, as Geoffrey Perkins recalls, Adams said would give it an "on the road, hitch-hiking feel."


          The twelve episodes were released on CD and cassette in 1988, becoming the first CD release in the BBC Radio Collection. They were re-released in 1992, and at this time Adams suggested that they could retitle Fits the First through Sixth as "The Primary Phase" and Fits the Seventh through Twelfth as "The Secondary Phase" instead of just "the first series" and "the second series". It was about at this time that a "Tertiary Phase" was first discussed with Dirk Maggs, adapting Life, the Universe and Everything, but this series would not be recorded for another ten years.


          Main cast:


          
            	Simon Jones as Arthur Dent


            	Geoffrey McGivern as Ford Prefect


            	Susan Sheridan as Trillian


            	Mark Wing-Davey as Zaphod Beeblebrox


            	Stephen Moore as Marvin, the Paranoid Android


            	Richard Vernon as Slartibartfast


            	Peter Jones as The Book.

          


          


          Novels


          The novels are described as "a trilogy in five parts", having been described as a trilogy on the release of the third book, and then a "trilogy in four parts" on the release of the fourth book. The US edition of the fifth book was originally released with the legend "The fifth book in the increasingly inaccurately named Hitchhiker's Trilogy" on the cover. Subsequent re-releases of the other novels bore the legend "The [first, second, third, fourth] in the increasingly inaccurately named Hitchhiker's trilogy." In addition, the blurb on the fifth book humorously describes the book as "the book that gives a whole new meaning to the word 'trilogy'".


          The plots of the television and radio series are more or less the same as that of the first two novels, though some of the events occur in a different order and many of the details are changed. Much of parts five and six of the radio series were written by John Lloyd, but his material did not make it into the other versions of the story and is not included here. Some consider the books' version of events to be definitive, because they are the most readily accessible and widely distributed version of the story. However, they are not the final version that Adams produced.


          It was not truly clear that the series was over (since it was already a trilogy with five books) until Adams died of a heart attack at age 49 in 2001. Indeed, Adams said that the new novel he was working on, The Salmon of Doubt, was not working as a Dirk Gently story, and suggested it might instead become a sixth book in the Hitchhiker's series. He described Mostly Harmless in an interview as "a very bleak book" and said he "would love to finish Hitchhiker on a slightly more upbeat note". Adams also remarked that if he were to write a sixth installment, he would at least start with all the characters in the same place.


          


          The Hitchhiker's Guide to the Galaxy


          


          In The Hitchhiker's Guide to the Galaxy (published in 1979), the characters visit the legendary planet Magrathea, home to the now-collapsed planet building industry, and meet Slartibartfast, a planetary coastline designer who was responsible for the fjords of Norway. Through archival recordings, he relates the story of a race of hyper-intelligent pan-dimensional beings who built a computer named Deep Thought to calculate the Answer to the Ultimate Question of Life, the Universe, and Everything. When the answer was revealed as 42, Deep Thought predicts that another computer, more powerful than itself would be made and designed by it to calculate the question for the answer. (Later on, referencing this, Adams would create a puzzle which could be approached in multiple ways, all yielding the answer 42.)


          The computer, often mistaken for a planet (because of its size and use of biological components), was the Earth, and was destroyed by Vogons to make way for a hyperspatial express route, five minutes before the conclusion of its 10-million-year program. Two of a race of hyper-intelligent pan-dimensional beings who commissioned the Earth in the first place, disguise themselves as Trillian's mice, and want to dissect Arthur's brain to help reconstruct the question, since he was part of the earth's matrix moments before it was destroyed, and so he is likely to have part of the question buried in his brain. Trillian is also human but had left Earth six months previously with Zaphod Beeblebrox, President of the Galaxy. The protagonists escape, setting course for "The Restaurant at the End of the Universe". The mice, in Arthur's absence, create a phony question since it is too troublesome for them to wait 10 million years again just to cash in on a lucrative deal. Their new question was " How many roads must a man walk down?"


          The book was adapted from the first four radio episodes. It was first published in 1979, initially in paperback, by Pan Books, after BBC Publishing had turned down the offer of publishing a novelisation, an action they would later regret. The book reached number one on the book charts in only its second week, and sold over 250,000 copies within three months of its release. A hardback edition was published by Harmony Books, a division of Random House in the United States in October 1980, and the 1981 US paperback edition was promoted by the give-away of 3,000 free copies in the magazine Rolling Stone to build word of mouth. To date it has sold over 14 million copies.


          A photo-illustrated edition of the first novel appeared in 1994.


          


          The Restaurant at the End of the Universe


          In The Restaurant at the End of the Universe (published in 1980), Zaphod is separated from the others and finds he is part of a conspiracy to uncover who really runs the Universe. Zaphod meets Zarniwoop, a conspirator and editor for The Guide, who knows where to find the secret ruler. Zaphod becomes briefly reunited with the others for a trip to Milliways, the restaurant of the title. Zaphod and Ford decide to steal a ship from there, which turns out to be a stunt ship pre-programmed to plunge into a star as a special effect in a stage show. Unable to change course, the main characters get Marvin to run the teleporter they find in the ship, which is working other than having no automatic control (someone must remain behind to operate it), and Marvin seemingly sacrifices himself. Zaphod and Trillian discover that the Universe is in the safe hands of a simple man living on a remote planet in a wooden shack with his cat.


          Ford and Arthur, meanwhile, end up on a spacecraft full of the outcasts of the Golgafrinchan civilisation. The ship crashes on prehistoric Earth; Ford and Arthur are stranded, and it becomes clear that the inept Golgafrinchans are the ancestors of modern humans, having displaced the Earth's indigenous hominids. This has disrupted the Earth's programming so that when Ford and Arthur manage to extract the final readout from Arthur's subconscious mind by pulling lettered tiles from a Scrabble set, it is "What do you get if you multiply six by nine?" Arthur then comments, "I've always said there was something fundamentally wrong with the universe."


          The book was adapted from the remaining material in the radio series  covering from the fifth episode to the twelfth episode, although the ordering was greatly changed (in particular, the events of Fit the Sixth, with Ford and Arthur being stranded on pre-historic Earth, end the book, and their rescue in Fit the Seventh is deleted), and most of the Brontitall incident was omitted. Instead of the Haggunenon sequence, co-written by John Loyd, the Disaster Area stuntship was substituted  this having first been introduced in the LP version. Adams himself considered Restaurant to be his best novel of the five, an opinion shared by biographer M.J. Simpson.


          


          Life, the Universe and Everything


          In Life, the Universe and Everything (published in 1982), Ford and Arthur travel through the space-time continuum from prehistoric Earth to Lord's Cricket Ground. There they run into Slartibartfast, who enlists their aid in preventing galactic war. Long ago, the people of Krikkit attempted to wipe out all life in the Universe, but they were stopped and imprisoned on their home planet; now they are poised to escape. With the help of Marvin, Zaphod and Trillian, our heroes prevent the destruction of life in the Universe and go their separate ways.


          This was the first Hitchhiker's book originally written as a book and not adapted from radio. Its story was based on a treatment Adams had written for a Doctor Who serial, with the Doctor role being split between Slartibartfast (to begin with), and later Trillian and Arthur.


          


          


          In 2004 it was adapted for radio as the Tertiary Phase of the radio series.


          


          So Long, and Thanks for All the Fish


          In So Long, and Thanks for All the Fish (published in 1984), Arthur returns home to Earth, rather surprisingly since it was destroyed when he left. He meets and falls in love with a girl named Fenchurch, and discovers this Earth is a replacement provided by the dolphins in their Save the Humans campaign. Eventually he rejoins Ford, who claims to have saved the Universe in the meantime, to hitch-hike one last time and see God's Final Message to His Creation. Along the way, they are joined by Marvin, the Paranoid Android, who, although 37 times older than the universe itself (what with time travel and all), has just enough power left in his failing body to read the message and feel better about it all before expiring.


          This was the first Hitchhiker's novel which was not an adaptation of any previously written story or script. In 2005 it was adapted for radio as the Quandary Phase of the radio series.


          


          Mostly Harmless


          Finally, in Mostly Harmless (published in 1992), Vogons take over The Hitchhiker's Guide (under the name of InfiniDim Enterprises), to finish, once and for all, the task of obliterating the Earth. After abruptly losing Fenchurch and travelling around the galaxy despondently, Arthur's spaceship crashes on the planet Lamuella, where he settles in happily as the official sandwich-maker for a small village of simple, peaceful people. Meanwhile, Ford Prefect breaks into The Guide's offices, gets himself an infinite expense account from the computer system, and then meets The Hitchhiker's Guide to the Galaxy, Mark II, an artificially intelligent, multi-dimensional guide with vast power and a hidden purpose. After he declines this dangerously powerful machine's aid (which he receives anyway), he sends it to Arthur Dent for safety ("Oh yes, whose?"  Arthur).


          Trillian uses DNA that Arthur donated for travelling money to have a daughter, and when she goes to cover a war, she leaves her daughter Random Frequent Flyer Dent with Arthur. Random, a more-than-typically troubled teenager, steals The Guide Mark II and uses it to get to Earth. Arthur, Ford, Trillian, and Tricia McMillan (Trillian in this alternate universe) follow her to a crowded club, where an anguished Random becomes startled by a noise and inadvertently fires her gun at Arthur. The shot misses Arthur and kills a man (the ever-unfortunate Agrajag). Immediately afterwards, The Guide Mark II causes the removal of all possible Earths from probability. All of the main characters, save Zaphod, were on Earth at the time and are apparently killed, bringing a good deal of satisfaction to the Vogons.


          In 2005 it was adapted for radio as the Quintessential Phase of the radio series, with the final episode first transmitted on 21 June 2005.


          


          The Salmon of Doubt


          The Salmon of Doubt: Hitchhiking the Galaxy One Last Time is a posthumous collection of previously uncollected material by Douglas Adams, published in 2001.


          


          Other books


          Douglas Adams and Geoffrey Perkins collaborated on The Hitchhiker's Guide to the Galaxy: The Original Radio Scripts, first published in the United Kingdom and United States in 1985. A tenth anniversary (of the script book publication) edition was printed in 1995, and a twenty-fifth anniversary (of the first radio series broadcast) edition was printed in 2003.


          A short story was also written, " Young Zaphod Plays it Safe". This story first appeared in The Utterly Utterly Merry Comic Relief Christmas Book, a special large-print compilation of different stories and pictures that raised money for the new (at the time) Comic Relief charity in the UK. It now appears in some of the omnibus editions of the trilogy, and in The Salmon of Doubt. It is almost, but not quite, entirely unrelated to the rest of the trilogy. There are two versions of this story, one of which is slightly more explicit in its already heavy-handed political commentary.


          A novel, Douglas Adams's Starship Titanic written by Terry Jones, is based on Adams' computer game of the same name, which in turn is based on an idea from Life, the Universe and Everything.


          Wowbagger the Infinitely Prolonged, a character from Life, the Universe and Everything, also appears in a short story by Adams titled "The Private Life of Genghis Khan" which appears in some early editions of The Salmon of Doubt.


          For some information on understanding the philosophy of the Guide, or Douglas Adams's influence on technology, see The Anthology at the End of the Universe, a series of essays edited by Glenn Yeffeth, published in 2005.


          Michael Hanlon published The Science of The Hitchhiker's Guide to the Galaxy in 2005. Topics include space tourism, parallel universes, instant translation devices and sentient computers.


          Dirk Maggs, who adapted and dramatised the last three novels for radio, released a collection of their scripts in July 2005, with Maggs providing notes for each episode. This second radio script book is entitled The Hitchhiker's Guide to the Galaxy Radio Scripts: The Tertiary, Quandary and Quintessential Phases. Douglas Adams gets the primary writer's credit (as he wrote the original novels), and there is a foreword by Simon Jones, introductions by Bruce Hyman and Dirk Maggs, and other introductory notes from other members of the cast.


          


          TV series


          


          The popularity of the radio series gave rise to a six-episode television series, directed and produced by Alan J W Bell, which first aired on BBC Two in January and February of 1981. It employed many of the actors from the radio series and was based mainly on the radio versions of Fits the First through Sixth. A second series was at one point planned, with a storyline, according to Alan Bell and Mark Wing-Davey, that would have come from Adams's abandoned Doctor Who and the Krikkitmen project (instead of simply making a TV version of the second radio series). However, Adams got into disputes with the BBC (accounts differ: problems with budget, scripts, and having Alan Bell and/or Geoffrey Perkins involved are all offered as causes), and the second series was never made. The elements of the Doctor Who and the Krikketmen project instead became the third novel, Life, the Universe and Everything.


          The main cast was the same as the original radio series, except for David Dixon as Ford Prefect instead of McGivern, and Sandra Dickinson as Trillian instead of Sheridan.


          


          Other television appearances


          Segments of several of the books were adapted as part of the BBC's "Big Read" survey and programme, broadcast in late 2003. The film directed by Deep Sehgal starred Sanjeev Bhaskar as Arthur Dent, alongside Stephen Hawking as Deep Thought and a host of British alternative comedians influenced by the work of Douglas Adams.


          


          Radio series three to five


          On 21 June 2004, the BBC announced in a press release that a new series of Hitchhiker's based on the third novel would be broadcast as part of its autumn schedule, produced by Above the Title Productions Ltd. The episodes were recorded in late 2003, but actual transmission was delayed while an agreement was reached with The Walt Disney Company over Internet re-broadcasts, as Disney had begun pre-production on the film. This was followed by news that further series would be produced based on the fourth and fifth novels. These were broadcast in September and October 2004 and May and June 2005. CD releases accompanied the transmission of the final episode in each series.


          The adaptation of the third novel followed the book very closely, which caused major structural issues in branching with the preceding radio series in comparison to the second novel. Because events in the second novel were written in a different order from the second radio series and several events were omitted, the two series split in completely different directions. The last two adaptations vary somewhat  some events in Mostly Harmless are now foreshadowed in the adaptation of So Long and Thanks For All The Fish, while both include some additional material that builds on incidents in the third series to tie all five (and their divergent plotlines) together, most especially including the character Zaphod more prominently in the final chapters and addressing his altered reality to include the events of the Secondary Phase. While Mostly Harmless originally contained a rather bleak ending, Dirk Maggs created a different ending for the transmitted radio version, ending it on a much more upbeat note, reuniting the cast one last time.


          The core cast for the third through fifth radio series remained the same, except for the replacement of Peter Jones by William Franklyn as the Book, and Richard Vernon by Richard Griffiths as Slartibartfast, since both had died. (Homage to Jones' iconic portrayal of the Book was paid twice: the gradual shift of voices to a 'new' version in episode 13, launching the new productions, and a blend of Jones and Franklyn's voices at the end of the final episode, the first part of Maggs' alternative ending.) Sandra Dickinson, who played Trillian in the TV series, here played Tricia McMillan, an English born, American accented alternate-universe version of Trillian, while David Dixon, the television series' Ford Prefect, made a cameo appearance as the "Ecological Man". Jane Horrocks appeared in the new semi-regular role of Fenchurch, Arthur's girlfriend, and Samantha Bart joined in the final series as Arthur and Trillian's daughter, Random Dent. Also reprising their roles from the original radio series were Jonathan Pryce as Zarniwoop (here blended with a character from the final novel to become Zarniwoop Vann Harl), Rula Lenska as Lintilla and her clones (and also as the Voice of the Bird), and Roy Hudd as Milliways compere Max Quordlepleen, as well as the original radio series' announcer, John Marsh.


          The series also featured guest appearances by such noted personalities as Joanna Lumley as the Sydney Opera House Woman, Jackie Mason as the East River Creature, Miriam Margolyes as the Smelly Photocopier Woman, BBC Radio cricket legends Henry Blofeld and Fred Trueman as themselves, June Whitfield as the Raffle Woman, Leslie Phillips as Hactar, Saeed Jaffrey as the Man on the Pole, Sir Patrick Moore as himself, and Christian Slater as Wonko the Sane. Finally, Adams himself played the role of Agrajag... a performance adapted from his book-on-tape reading of the third novel, and edited into the series he created some time after the author's death.


          Tertiary, Quandary and Quintessential Phase Main cast:


          
            	Simon Jones as Arthur Dent


            	Geoffrey McGivern as Ford Prefect


            	Susan Sheridan as Trillian


            	Mark Wing-Davey as Zaphod Beeblebrox


            	Stephen Moore as Marvin, the Paranoid Android


            	Richard Griffiths as Slartibartfast


            	Sandra Dickinson as Tricia McMillan


            	Jane Horrocks as Fenchurch


            	Rula Lenska as the Voice of the Bird


            	Samantha Bart as Random


            	William Franklyn as The Book

          


          


          Film


          


          After years of setbacks and renewed efforts to start production and a quarter of a century after the first book was published, the big-screen adaptation of The Hitchhiker's Guide to the Galaxy was finally shot. Pre-production began in 2003, filming began on 19 April 2004 and post-production began in early September of 2004.


          After a London premiere on 20 April 2005, it was released on 28 April in the UK and Australia, 29 April in the United States and Canada, and 29 July in South Africa. (A full list of release dates is available at the IMDb.) The movie stars Martin Freeman as Arthur, Mos Def as Ford, Sam Rockwell as President of the Galaxy Zaphod Beeblebrox and Zooey Deschanel as Trillian, with Alan Rickman providing the voice of Marvin the Paranoid Android (and Warwick Davis acting in Marvin's costume), and Stephen Fry as the voice of the Guide/Narrator.


          The plot of the film adaptation of Hitchhiker's Guide differs widely from that of the radio show, book and television series. The romantic triangle between Arthur, Zaphod, and Trillian is more prominent in the film; and visits to Vogsphere, the homeworld of the Vogons (which, in the books, was already abandoned), and Viltvodle VI are inserted. The film covers roughly events in the first four radio episodes, and ends with the characters en route to the Restaurant at the End of the Universe, leaving the opportunity for a sequel open.


          Commercially the film was a modest success, taking $21 million in its opening weekend in the United States, and nearly 3.3 million in its opening weekend in the United Kingdom.


          The film was released on DVD (Region 2, PAL) in the UK on 5 September 2005. Both a standard double disc edition and a UK-exclusive numbered limited edition "Giftpack" were released on this date. The "Giftpack" edition includes a copy of the novel with a "movie tie-in" cover, and collectible prints from the film, packaged in a replica of the film's version of the Hitchhiker's Guide prop. A single disc widescreen or full-screen edition (Region 1, NTSC) were made available in the USA and Canada on 13 September 2005. Single disc releases in the Blu-ray format and UMD format for the PlayStation Portable were also released on the respective dates in these three countries.


          


          Stage shows
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          There have been multiple professional and amateur stage adaptations of The Hitchhiker's Guide to the Galaxy. There were three early professional productions, which were staged in 1979 and 1980.


          The first of these was performed at the Institute of Contemporary Arts in London, between 1st- 9 May 1979, starring Chris Langham as Arthur Dent (Langham later returned to Hitchhiker's as Prak in the final episode of 2004's Tertiary Phase). This show was adapted from the first series' scripts and was directed by Ken Campbell, who went on to perform a character in the final episode of the second radio series. The show ran 90 minutes, but had an audience limited to eighty people per night. Actors performed on a variety of ledges and platforms, and the audience was pushed around in a hovercar, 1/2000th of an inch above the floor. This was the first time that Zaphod was represented by having two actors in one large costume. The narration of "The Book" was split between two usherettes, an adaptation that has appeared in no other version of H2G2. One of these usherettes, Cindy Oswin, went on to voice Trillian for the LP adaptation.


          The second stage show was performed throughout Wales between 15 January and 23 February 1980. This was a production of Clwyd Theatr Cymru, and was directed by Jonathan Petherbridge. The company performed adaptations of complete radio episodes, at times doing two episodes in a night, and at other times doing all six episodes of the first series in single three hour sessions. This adaptation was performed again at the Oxford Playhouse in December 1981, Plymouth's Theatre Royal in May/June 1982, and also at the Belgrade Theatre, Coventry in July 1983.


          The third, and least successful stage show was held at the Rainbow Theatre in London, in July 1980. This was the second production directed by Ken Campbell. The Rainbow Theatre had been adapted for stagings of rock operas in the 1970s, and both reference books mentioned in footnotes indicate that this, coupled with incidental music throughout the performance, caused some reviewers to label it as a "musical". This was the first adaptation for which Adams wrote the "Dish of the Day" sequence. The production ran for over three hours, and was widely panned for this, as well as the music, laser effects, and the acting. Despite attempts to shorten the script, and make other changes, it closed three or four weeks early (accounts differ), and lost a lot of money. Despite the bad reviews, there were at least two stand out performances: Michael Cule and David Learner both went on from this production to appearances in the TV adaptation.


          Future stage production rights got tied up with the rights to make the film, though various amateur adaptations still appear worldwide today.


          


          LP album adaptations


          


          


          The first four radio episodes were adapted for a new double LP, also entitled The Hitchhiker's Guide to the Galaxy (appended with "Part One" for the subsequent Canadian release,) first by mail-order only, and later into stores. The double LP and its sequel were originally released by Original Records in the United Kingdom, in 1979 and 1980 with the catalogue numbers ORA042 and ORA054 respectively. They were first released by Hannibal Records in 1982 (as HNBL 2301 and HNBL 1307, respectively) in the United States and Canada, and later re-released in a slightly abridged edition by Simon & Schuster's Audioworks in the mid-1980s. Both were produced by Geoffrey Perkins and featured cover artwork by Hipgnosis.


          The script in the first double LP very closely follows the first four radio episodes, although further cuts had to be made for reasons of timing. Despite this, other lines of dialogue that were indicated as having been cut when the original scripts from the radio series were eventually published can be heard in the LP version. The Simon & Schuster cassettes omit the Veet Voojagig narration, the cheerleader's speech as Deep Thought concludes its seven-and-one-half million year programme, and a few other lines from both sides of the second LP of the set.


          Most of the original cast returned, except for Susan Sheridan, who was recording a voice for the character of Princess Eilonwy in The Black Cauldron for Walt Disney Pictures. Cindy Oswin voiced Trillian on all three LPs in her place. Other casting changes in the first double LP included Stephen Moore taking on the additional role of the barman, and Valentine Dyall as the voice of Deep Thought. Adams' voice can be heard making the Public Address announcements on Magrathea.


          Due to copyrights, the music used during the first radio series was either replaced, or in the case of the title, it was re-recorded in a new arrangement. Composer Tim Souster did both duties (with Paddy Kingsland contributing music as well,) and Souster's version of the theme was the version also used for the eventual television series.


          The sequel LP was released, singly, as The Hitchhiker's Guide to the Galaxy Part Two: The Restaurant at the End of the Universe in the UK, and simply as The Restaurant at the End of the Universe in the USA. The script here mostly follows Fit the Fifth and Fit the Sixth, but includes a song by the backup band in the restaurant ("Reg Nullify and his Cataclysmic Combo"), and changes the Haggunenon sequence to "Disaster Area".


          Due to a misunderstanding, the second record was released before being cut down in a "final edit" that Douglas Adams and Geoffrey Perkins both had intended to make. Perkins has said, "[I]t is far too long on each side. It's just a rough cut. [...] I felt it was flabby, and I wanted to speed it up." The Simon & Schuster Audioworks re-release of this LP was also abridged slightly from its original release. The scene with Ford Prefect and Hotblack Desiato's bodyguard is omitted.


          Sales for the first double-LP release were primarily through mail order. Total sales reached over 60,000 units, with half of those being mail order, and the other half through retail outlets. This is in spite of the facts that Original Records' warehouse ordered and stocked more copies than they were actually selling for quite some time, and that Paul Neil Milne Johnstone complained about his name and then-current address being included in the recording. This was corrected for a later pressing of the double-LP by "cut[ting] up that part of the master tape and reassembl[ing] it in the wrong order". The second LP release ("Part Two") also only sold a total of 60,000 units in the UK. The distribution deals for the USA and Canada with Hannibal Records and Simon and Schuster were later negotiated by Douglas Adams and his agent, Ed Victor, after gaining full rights to the recordings from Original Records, which went bankrupt.


          


          Interactive fiction and video games


          Sometime between 1982 and 1984 (accounts differ) the British company Supersoft published a text-based adventure game based on the book, which was released in versions for the Commodore PET and Commodore 64. One account states that there was a dispute as to whether valid permission for publication had been granted, and following legal action the game was withdrawn and all remaining copies were destroyed. Another account states that the programmer, Bob Chappell, rewrote the game to remove all Hitchhiker's references, and republished it as "Cosmic Capers".


          Officially, the TV series was followed in 1984 by a best-selling " interactive fiction", or text-based adventure game, distributed by Infocom. It was designed by Adams and Infocom regular Steve Meretzky and was one of Infocom's most successful games. As with many Infocom games, the box contained a number of " feelies" including a "Don't panic" badge, some "pocket fluff", a pair of peril-sensitive sunglasses, an order for the destruction of the Earth, a small, clear plastic bag containing "a microscopic battle fleet" and an order for the destruction of Arthur Dent's house (signed by Adams and Meretzky).


          In September 2004 it was revived by the BBC on the Hitchhiker's section of the Radio 4 website for the initial broadcast of the Tertiary Phase, and is still available to play online. This new version uses an original Infocom datafile with a custom-written interpreter, by Sean Soll, and Flash programming by Shimon Young, both of whom used to work at The Digital Village (TDV). The new version includes illustrations by Rod Lord, who was head of Pearce Animation Studios in 1980, which produced the guide graphics for the TV series. On 2 March 2005 it won the Interactive BAFTA in the "best online entertainment" category.


          A sequel to the original Infocom game was never made. An all new, fully graphical game, was designed and developed by a joint venture between The Digital Village and PAN Interactive (no connection to Pan Books/Pan Mcmillan). This new game was planned and developed between 1998 and 2002, but like the sequel to the Infocom game, it also never materialised. In April 2005 Starwave Mobile released two mobile games to accompany the release of the film adaptation. The first, developed by Atatio, was called "The Hitchhiker's Guide to the Galaxy: Vogon Planet Destructor". It was a typical top-down shooter and except for the title had little to do with the actual story. The second game, developed by TKO Software, was a graphical adventure game named "The Hitchhiker's Guide to the Galaxy: Adventure Game". Despite its name the newly designed puzzles by Sean Soll were different from the Infocom ones, and the game followed the movie's script closely and included the new characters and places. The "Adventure Game" won the IGN's "Editors' Choice Award" on May 2005.


          


          Comic books


          


          In 1993, DC Comics, in conjunction with Byron Preiss Visual Publications, published a three part comic book adaptation of the novelisation of The Hitchhiker's Guide to the Galaxy. This was followed up with three part adaptations of The Restaurant at the End of the Universe in 1994, and Life, the Universe and Everything in 1996. There was also a series of collectors' cards with art from and inspired by the comic adaptations of the first book, and a graphic novelisation (or "collected edition") combining the three individual comic books from 1993, itself released in May 1997.


          The adaptations were scripted by John Carnell. Steve Leialoha provided the art for Hitchhiker's and the layouts for Restaurant. Shepherd Hendrix did the finished art for Restaurant. Neil Vokes and John Nyberg did the finished artwork for Life, based on breakdowns by Paris Cullins (Book 1) and Christopher Schenck (Books 2-3). The miniseries were edited by Howard Zimmerman and Ken Grobe.


          [bookmark: .22Hitch-Hikeriana.22]


          "Hitch-Hikeriana"


          Many merchandising and spin-off items (or "Hitch-Hikeriana") were produced in the early 1980s, including towels in different colours, all bearing the Guide entry for towels. Later runs of towels include those made for promotions by Pan Books, Touchstone Pictures/Disney for the 2005 movie, and different towels made for ZZ9 Plural Z Alpha, the official Hitchhiker's Appreciation society. Other items that first appeared in the mid-1980s were t-shirts, including those made for Infocom (such as one bearing the legend "I got the Babel Fish" for successfully completing one of that game's most difficult puzzles), and a Disaster Area tour t-shirt. Other official items have included "Beeblebears" (teddy bears with an extra head and arm, named after Hitchhiker's character Zaphod Beeblebrox, sold by the official Appreciation Society), an assortment of pin-on buttons and a number of novelty singles. Many of the above items are displayed throughout the 2004 "25th Anniversary Illustrated Edition" of the novel, which used items from the personal collections of fans of the series.


          Stephen Moore recorded two novelty singles in character as Marvin, the Paranoid Android: " Marvin"/" Metal Man" and " Reasons To Be Miserable"/" Marvin I Love You". The last song has appeared on a Dr. Demento compilation. There was also another single featuring the re-recorded "Journey of the Sorcerer" (arranged by Tim Souster) on side A with "Reg Nullify In Concert" by Reg Nullify, and "Only the End of the World Again" by Disaster Area (including Douglas Adams on bass guitar) listen. These discs have since become collector's items.


          The 2005 movie also added quite a few collectibles, mostly through the National Entertainment Collectibles Association. These included three prop replicas of objects seen on the Vogon ship and homeworld (a mug, a pen and a stapler), sets of " action figures" with a height of either 3 or 6inches (150mm), a gun, based on a prop used by Marvin, the Paranoid Android that shoots foam darts, a crystal cube, shot glasses, a ten inch (254 mm) high version of Marvin with eyes that light up green, and "yarn doll" versions of Arthur Dent, Ford Prefect, Trillian, Marvin and Zaphod Beeblebrox. Also, various audio tracks were released to coincide with the movie, notably re-recordings of "Marvin" and "Reasons To Be Miserable", sung by Stephen Fry, along with some of the " Guide Entries", newly written material read in-character by Fry.


          


          The Ultra-Complete Index to the Hitch Hiker's Guide to the Galaxy


          The Ultra-Complete Index to the Hitch Hiker's Guide to the Galaxy is an index for The Hitchhiker's Guide to the Galaxy. It was created by Mathias Maul and released under the GNU Free Documentation License.


          


          The origin of the towel joke


          The full version of this story was first found in The Hitchhiker's Guide to the Galaxy: The Original Radio Scripts and reprised in The Salmon of Doubt, but the short version is as follows: Adams had gone on holiday in Greece, but every time he had decided to go to the beach with his fellows, he discovered that his towel would disappear, and could be found only after hours of searching.


          After the holiday had ended, he decided that anyone who really had their life in order would always know the location of such a useful item, hence the fictional aphorism "A hoopy frood always knows where his towel is".


          He assumed, after learning that so many people liked and understood the joke, that he was not the only one with such an experience. After his death, Towel Day was established on May 25 as a tribute (two weeks after the date of his death).


          International phenomenon


          Many science fiction fans and radio listeners outside the United Kingdom were first exposed to The Hitchhiker's Guide to the Galaxy in one of two ways: shortwave radio broadcasts of the original radio series, or by Douglas Adams being "Guest of Honour" at the 1979 World Science Fiction Convention, Seacon, held in Brighton, England, UK. It was there that the radio series was nominated for a Hugo Award (the first radio series to receive a nomination) but lost to Superman. A convention exclusively for H2G2, Hitchercon I, was held in Glasgow, Scotland, UK, in September 1980, the year that the official fan club, ZZ9 Plural Z Alpha, was organised. In the early 1980s, versions of H2G2 became available in the United States, Canada, Germany, Denmark, Sweden, Finland and Israel.
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          The Hobbit, or There and Back Again is an award-winning children's book and fantasy novel by J. R. R. Tolkien, written in the tradition of the fairy tale. Tolkien wrote the story in the early 1930s to amuse his three sons. It was published on 21 September 1937 to wide critical acclaim, being nominated for the Carnegie Medal and awarded a prize from the New York Herald Tribune for best juvenile fiction. More recently, The Hobbit has been recognized as the "Most Important 20th-Century Novel (for Older Readers)" by the children's book magazine Books for Keeps. The book has sold an estimated 100 million copies worldwide since first publication.


          The Hobbit is set in a time "between the dawn of Frie and the Dominion of Men", and follows the quest of home-loving Bilbo Baggins (the titular "Hobbit") to win his share of the treasure guarded by the dragon, Smaug. His journey takes him from light-hearted, rural surroundings into darker, deeper territory, meeting diverse denizens of the Wilderland along the way. By accepting the disreputable, romantic, fey and adventurous side of his nature (the " Tookish" side) and applying his wits and common sense, Bilbo develops a new level of maturity, competence and wisdom.


          The story is told in the form of an episodic quest: most chapters introduce a specific creature, or type of creature, of Tolkien's Wilderland. The prose adventure is interspersed with songs and poetry, many of which serve to lighten the tone of otherwise frightening or dramatic scenes. The final chapters deal with the climactic Battle of Five Armies, where many of the characters and creatures from earlier chapters re-emerge to engage in conflict. Critics have drawn parallels with Tolkien's own experiences and the themes of other writers who fought in World War I.


          A sequel was requested by his publishers, and as work on the The Lord of the Rings progressed, Tolkien made accommodations for it in one chapter of The Hobbit. These few but significant changes were integrated into the second edition. Further editions followed, correcting minor errors and reflecting Tolkien's changing concept of the world into which Bilbo stumbled.


          The work has never been out of print since the paper shortages of the Second World War. Its ongoing legacy encompasses many adaptations for stage, screen, radio, and gaming, both board and video games. Some of these adaptations have received critical recognition of their own, including a video game that won the Golden Joystick Award, a scenario of a war game that won an Origins Award, and an animated picture nominated for a Hugo Award.


          


          Characters


          
            	Bilbo Baggins, the titular protagonist, a respectable, conservative hobbit. Bilbo often refers to the contents of his larder at home and wishes he had more food. Until he finds the magic ring, he takes on tasks set out for him only reluctantly. Bilbo's manner is informal and his speech colloquial and modern. The story follows an arc of Bilbo's growing capability, independence of action and sense of community.


            	Gandalf, an itinerant wizard who introduces Bilbo to a company of thirteen dwarves, later disappearing and re-appearing at key points in the story. While Gandalf is wise, his knowledge is limited, and he is out to serve his own purposes while only incidentally assisting the dwarves.


            	Thorin Oakenshield, bombastic head of the company of dwarves and heir to a dwarven kingdom under the Lonely Mountain. Thorin's leadership is inept, often relying on Gandalf or Bilbo to get him out of trouble, but he proves himself a mighty warrior.


            	Smaug, a dragon who long ago pillaged the dwarven kingdom of Thorin's grandfather and sleeps upon the vast treasure. In many ways the Smaug episode reflects and references the dragon of Beowulf, and Tolkien uses the episode to put into practice some the ground-breaking literary theories he had developed about the Anglo-Saxon poem and the portrayal of the dragon as having bestial intelligence rather than being of purely symbolic value. Smaug the dragon and his golden hoard may be seen as a symbol of the traditional relationship between evil and metallurgy as collated in the depiction of Pandmonium with its "Belched fire and rolling smoke" in Milton's Paradise Lost. Of all the characters, Smaug's speech is the most modern, using idioms such as "Don't let your imagination run away with you!"

          


          The plot involves a host of other characters of varying importance, such as the twelve other dwarves of the company; two types of elves, both puckish and more serious warrior types; men (humans); trolls with " cockney" accents; cave-dwelling goblins; forest-dwelling, giant spiders who can speak; heroic eagles who also speak; evil wolves who are allied with the goblins; Elrond the sage; Gollum, a mysterious creature inhabiting an underground lake; Beorn, a man who can assume bear form; and Bard the Bowman, a heroic archer of Lake-town.


          


          Plot


          Gandalf tricks Bilbo into hosting a party for Thorin's band of dwarves, who sing of reclaiming the Lonely Mountain and its vast treasure from the Dragon Smaug. When the music ends, Gandalf unveils a map showing a secret door into the Mountain and proposes that the dumbfounded Bilbo serve as the expedition's "burglar". The dwarves ridicule the idea, but Bilbo, indignant, joins despite himself.


          The group travel into the wild, where Gandalf saves the company from trolls and leads them to Rivendell. While there, Elrond reveals more secrets from the map. Passing over the Misty Mountains, they are caught by goblins and driven deep underground. Although Gandalf rescues them, Bilbo gets separated from the others as they flee the goblin tunnels. Lost and disoriented, he stumbles across a mysterious ring and then encounters Gollum, who engages him in a game of riddles with deadly stakes. With the help of the ring, which confers invisibility, Bilbo escapes and rejoins the dwarves, raising his reputation with them. The goblins and Wargs give chase and the company are saved by eagles before resting in the house of Beorn, the skin-changer.


          The company enter the black forest of Mirkwood without Gandalf. In Mirkwood, Bilbo first saves the dwarves from Giant Spiders and then from the dungeons of the Wood-elves. Nearing the Lonely Mountain, the travellers are welcomed by the human inhabitants of Lake-town, who hope the dwarves will fulfil prophecies of Smaug's demise. The expedition travel to the Mountain and find the secret door; Bilbo scouts the dragon's lair, stealing a great cup and learning of a weakness in Smaug's armour. The enraged dragon, deducing that Lake-town has aided the intruder, sets out to destroy the town. A noble thrush who overheard Bilbo's report of Smaug's vulnerability reports it to Bard the Bowman, who slays the Dragon.


          When the dwarves take possession of the mountain, Bilbo finds the prized Arkenstone gem and steals it. The Wood-elves and Lake-men besiege the Mountain and request compensation for their aid, reparations for Lake-town's destruction, and settlement of old claims on the treasure. Thorin refuses and, having summoned his kin from the north, reinforces his position. Bilbo tries to ransom the Arkenstone to head off a war, but Thorin is intransigent. He banishes Bilbo, and battle seems inevitable.


          Gandalf reappears to warn all of an approaching army of goblins and Wargs. The dwarves, men, and elves band together, but only with the timely arrival of the eagles and Beorn do they win the climactic battle. Thorin, mortally wounded, lives long enough to part from Bilbo as a friend. The treasure is divided fairly, but, having no need or desire for it, Bilbo refuses most of his contracted share. Nevertheless, he returns home with enough to make himself very wealthy.


          


          Concept and creation


          


          Background


          In the early 1930s J. R. R. Tolkien was pursuing an academic career at Oxford as Rawlinson and Bosworth Professor of Anglo-Saxon, with a fellowship at Pembroke College. He had had two poems published in small collections: Goblin Feet and The Cat and the Fiddle: A Nursery Rhyme Undone and its Scandalous Secret Unlocked, a reworking of the nursery rhyme Hey Diddle Diddle. His creative endeavours at this time also included letters from Father Christmas to his children  illustrated manuscripts that featured warring gnomes and goblins, and a helpful polar bear  alongside the development of elven languages and an attendant mythology, which he had been developing since 1917. These works all saw posthumous publication.


          In a 1955 letter to W. H. Auden, Tolkien recollects that he began work on The Hobbit one day early in the 1930s, when he was marking School Certificate papers. He found a blank page. Suddenly inspired, he wrote the words, "In a hole in the ground there lived a hobbit." He did not go any further than that at the time, although in the following years he drew up Thrr's map, outlining the geography of the tale. By late 1932 he had finished the story and gave it to C. S. Lewis to read. It was eventually published when a family friend and student of Tolkien's named Elaine Griffiths was lent the typescript of the story. In 1936, when Griffiths was visited in Oxford by Susan Dagnall, a staff member of the publisher George Allen & Unwin, she is reported to have either lent Dagnall the book or suggested she borrow it from Tolkien. In any event, Miss Dagnall was impressed by it, and showed the book to Stanley Unwin, who then asked his 10-year-old son Rayner to review it. After Rayner wrote a short piece about the book, it was published by Allen & Unwin.


          


          Publication


          


          George Allen & Unwin, Ltd. of London published the first edition of The Hobbit on 21 September 1937. It was illustrated with many black-and-white drawings by Tolkien, who also designed the dust jacket. The original printing numbered 1,500 copies and sold out by December due to enthusiastic reviews. Houghton Mifflin of Boston and New York reset type for an American edition, to be released early in 1938, in which four of the illustrations would be colour plates. Allen & Unwin decided to incorporate the colour illustrations into their second printing, released at the end of 1937. Despite the book's popularity, paper rationing brought on by wartime conditions and not ending until 1949 meant that the book was often unavailable in this period.


          Subsequent editions in English were published in 1951, 1966, 1978 and 1995. The novel has been reprinted frequently by many publishers. In addition, The Hobbit has been translated into over forty languages; some languages have seen multiple translations.


          


          Revisions


          In December 1937, The Hobbit's publisher, Stanley Unwin, asked Tolkien for a sequel. In response he provided drafts for The Silmarillion, but the editors rejected them, believing that the public wanted "more about hobbits". Tolkien subsequently began work on what would become The Lord of the Rings, a course that would not only change the context of the original story, but also lead to substantial changes to the character Gollum.


          In the first edition of The Hobbit, Gollum willingly bets his magic ring on the outcome of the riddle-game, and he and Bilbo part amicably. In order to reflect the new concept of the ring and its corrupting abilities, in the second edition edits Tolkien made Gollum more aggressive towards Bilbo and distraught at losing the ring. The encounter ends with Gollum's blood-curdling curse, "Thief! Thief, Baggins! We hates it, we hates it, we hates it forever!", foreshadowing the nature of the character in The Lord of the Rings.


          Tolkien sent this revised version of the chapter "Riddles in the Dark" to Unwin as an example of the kinds of changes needed to bring the book into conformance with The Lord of the Rings, but he heard nothing back for years. When he was sent galley proofs of a new edition, Tolkien was surprised to find the sample text incorporated. In The Lord of the Rings, the original version of the riddle game is explained as a "lie" made up by Bilbo, whereas the revised version contains the "true" account. The revised text became the second edition, published in 1951 in both the UK and the USA.


          After an unauthorized paperback edition of The Lord of the Rings appeared from Ace Books in 1965, Houghton Mifflin and Ballantine requested Tolkien to refresh the text of The Hobbit in order to renew US copyright. This text became the 1966 third edition. Tolkien took the chance to align the narrative even more closely to The Lord of the Rings and to cosmological developments from his still unpublished Quenta Silmarillion as it stood at that time. These small edits included, for example, changing the phrase elves that are now called Gnomes from the first and second editions on page 63, to High Elves of the West, my kin in the third edition. Tolkien had used " gnome" in his earlier writing to refer to the second kindred of the High Elvesthe Noldor (or "Deep Elves")thinking " gnome", derived from the Greek gnosis (knowledge), was a good name for the wisest of the elves. However, because of its common denotation of a garden gnome, derived from the 16th Century Paracelsus, Tolkien ultimately abandoned the term.


          In order to fit the tone of The Hobbit better to its sequel, Tolkien began a new version in 1966, removing the narrative asides. He abandoned the new revision at chapter three after he received criticism that it "just wasn't The Hobbit", implying it had lost much of its light-hearted tone and quick pace.


          


          Posthumous editions


          Since the author's death, two editions of The Hobbit have been published with commentary on the creation, emendations and development of the text.


          In The Annotated Hobbit Douglas Anderson provides the entire text of the published book, alongside commentary and illustrations from many different editions. Anderson's commentary shows many of the sources Tolkien brought together in preparing the text, and chronicles in detail the changes Tolkien made to the various published editions. Alongside the annotations, the text is illustrated by pictures from many of the translated editions, including images by Tove Jansson. Also printed here are a number of hard to find texts such as the 1923 version of Tolkien's poem "Iumonna Gold Galdre Bewunden". Micheal D. C. Frout and Hilary Wynn comment the work provides a solid foundation for further criticism.


          With The History of the Hobbit, published in two parts in 2007, John Rateliff provides the full text of two early drafts of the book, alongside commentary that shows the relationships to Tolkien's scholarly and contemporary creative works. The book keeps Rateliff's commentary separate from Tolkien's text, allowing the reader to read the original drafts as a story. Rateliff also provides previously unpublished illustrations by Tolkien. Jason Fisher, published in Mythlore, states in his review that the work is "an indispensable new starting point for the study of [The Hobbit]".


          


          Illustration and design


          Tolkien's correspondence and publisher's records show that Tolkien was involved in the design and illustration of the entire book. All elements were the subject of considerable correspondence and fussing over by Tolkien. Rayner Unwin, in his publishing memoir, comments:


          
            
              	

              	In 1937 alone Tolkien wrote 26 letters to George Allen & Unwin... detailed, fluent, often pungent, but infinitely polite and exasperatingly precise... I doubt any author today, however famous, would get such scrupulous attention.
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          Even the maps of which Tolkien originally proposed five, were considered and debated. He wished Thror's map to be tipped in (that is, glued in after the book has been bound) at first mention in the text, and with the moon-letters (Anglo Saxon runes) on the reverse so they could be seen when held up to the light. In the end the cost, as well as the shading of the maps, which would be difficult to reproduce, resulted in the final design of two maps as endpapers, Thror's map, and the Map of the Wilderland, both printed in black and red on the paper's cream background.


          Originally Allen & Unwin planned to illustrate the book only with the endpaper maps, but Tolkien's first tendered sketches so charmed the publisher's staff that they opted to include them without raising the book's price despite the extra cost. Thus encouraged, Tolkien supplied a second batch of illustrations. The publisher accepted all of these as well, giving the first edition ten black-and-white illustrations plus the two endpaper maps. The illustrated scenes were: The Hill: Hobbiton across the Water, The Trolls, The Mountain Path, The Misty Mountains looking West from the Eyrie towards Goblin Gate, Beorn's Hall, Mirkwood, The Elvenking's Gate, Lake Town, and the Front Gate. All but one of the illustrations were a full page, and one, the Mirkwood illustration, required a separate plate.


          Satisfied with his skills, the publishers thence asked Tolkien to design a dust jacket. This project, too, became the subject of many iterations and much correspondence, with Tolkien always writing disparagingly of his own ability to draw. The runic inscription around the edges of the illustration are a phonetic transliteration of English, giving the title of the book and details of the author and publisher. The original jacket design contained several shades of several colours, but Tolkien redrew it several times using fewer colours each time. His final design consisted of four colours. The publishers, mindful of the cost, removed the red from the sun to end up with only black, blue, and green ink on white stock.


          The publisher's production staff designed a binding, but Tolkien objected to several elements. Through several iterations, the final design ended up as mostly the author's. The spine shows Anglo Saxon runes: two "" (Thrain and Thror) and one "D" (Door). The front and back covers were mirror images of each other, with an elongated dragon characteristic of Tolkien's style stamped along the lower edge, and with the Misty Mountains stamped along the upper edge.


          Once illustrations were approved for the book, Tolkien proposed colour plates as well. The publisher would not relent on this, so Tolkien pinned his hopes on the American edition to be published about six months later. Houghton Mifflin rewarded these hopes with the replacement of the frontispiece (The Hill: Hobbiton-across-the Water) in colour and the addition of new colour plates: Rivendell, Bilbo Woke Up with the Early Sun in His Eyes, Bilbo comes to the Huts of the Raft-elves and a Conversation with Smaug, which features a dwarvish curse written in Tolkien's invented script Tengwar, and signed with two ", "Th" runes. The additional illustrations proved so appealing that George Allen & Unwin adopted the colour plates as well for their second printing, with exception of Bilbo Woke Up with the Early Sun in His Eyes).


          Different editions have been illustrated in diverse ways. Many follow the original scheme at least loosely, but many others are illustrated by other artists, especially the many translated editions. Some cheaper editions, particularly paperback, are not illustrated except with the maps. "The Children's Book Club" edition of 1942 includes the black-and-white pictures but no maps, an anomaly.


          Tolkien's use of runes, both as decorative devices and as magical signs within the story, has been cited as a major cause for the popularisation of norse runes within " New Age" and esoteric literature, stemming from Tolkien's popularity with the elements of counter-culture in the 1970's.


          


          Genre


          The Hobbit takes cues from narrative models of children's literature, as shown by its omniscient narrator and characters that pre-adolescent children can identify with, such as the small, food-obsessed, and morally ambiguous Bilbo. The text emphasizes the relationship between time and narrative progress and it openly distinguishes "safe" from "dangerous" in its geography. Both are key elements of works intended for children. While Tolkien claimed later to dislike the aspect of the narrative voice addressing the reader directly, the narrative voice contributes significantly to the success of the novel, and the story is, therefore, often read aloud.


          Tolkien intended The Hobbit as a fairy story and wrote it in a tone suited to addressing children. Many of the initial reviews refer to the work as a fairy story. However, Bilbo Baggins is not the usual fairy tale protagonist  not the handsome eldest son or beautiful youngest daughter  but a plump, middle-aged, 'well-to-do' Hobbit. The work is much longer than Tolkien's ideal proposed in his essay On Fairy Stories. Many fairy tale motifs, such as the repetition of similar events seen in the dwarves' arrival at Bilbo's and Beorn's homes, and folklore themes, such as trolls turning to stone, are to be found in the story. The Hobbit conforms to Vladimir Propp's 31-motif model of folktales presented in his 1928 work Morphology of the Folk Tale, based on a structuralist analysis of Russian folklore.


          The book is popularly called (and often marketed as) a fantasy novel, but like Peter Pan and Wendy by J. M. Barrie and The Princess and the Goblin by George MacDonald, both of which influenced Tolkien and contain fantasy elements, it is generally identified as being children's literature. The two genres are not mutually exclusive, so some definitions of high fantasy include works for children by authors such as L. Frank Baum and Lloyd Alexander alongside the works of Gene Wolfe and Johnathan Swift, which are more often considered adult literature. Sullivan credits the first publication of The Hobbit as an important step in the development of high fantasy, and further credits the 1960s paperback debuts of The Hobbit and The Lord of the Rings as essential to the creation of a mass market for fiction of this kind as well the genre's current status.


          Emer O'Sullivan, in her Comparative Children's Literature, notes The Hobbit as one of a handful of children's books that is accepted into mainstream literature, alongside Jostein Gaarder's Sophie's World (1991) and J. K. Rowlings Harry Potter series (19972007).


          


          Style


          Tolkien's prose is unpretentious and straightforward, taking as given the existence of his imaginary world and describing its details in a matter-of-fact way, while often introducing the new and fantastic in an almost casual manner. This style, also found in later fantasy such as Richard Adams' Watership Down and Peter Beagle's The Last Unicorn, accepts readers into the fictional world, rather than cajoling or attempting to convince them of its reality. While The Hobbit is written in a simple, friendly language, each of its characters has a unique voice. The narrator, who occasionally interrupts the narrative flow with asides (a device common to both children's and Anglo-Saxon literature), has his own linguistic style separate from those of the main characters.


          The basic form of the story is that of a quest, told in episodes. For the most part of the book, each chapter introduces a different denizen of the Wilderland, some friendly towards the protagonists, and some threatening.


          While many of the encounters are dangerous or threatening, the general tone is light-hearted, and interspersed with songs. One example of the use of song to maintain tone is when Thorin and Company are kidnapped by goblins, who, when marching them into the underworld, sing:


          
            
              	

              	
                Clap! Snap! the black crack!

                Grip, grab! Pinch, nab!

                And down down to Goblin-town

                You go, my lad!

              

              	
            

          


          This onomatopic singing undercuts the dangerous scene with a sense of humour. Tolkien achieves balance of humour and danger through other means as well, as seen in the foolishness and provincial speech of the trolls and in the drunkenness of the elven captors. The general formthat of a journey into strange lands, told in a light-hearted mood and interspersed with songsmay be following the model of The Icelandic Journals by Tolkien's literary idol William Morris.


          The novel draws on Tolkien's knowledge of historical languages and early European texts. The names of Gandalf and all but one of the thirteen dwarves were taken directly from the Old Norse poem " Voluspa" from the Elder Edda. Several of the author's illustrations (including the dwarven map, the frontispiece and the dust jacket) make use of Anglo-Saxon runes. The names of the dwarf-friendly ravens are also derived from the Old Norse for raven and rook, but their characters are unlike the typical war-carrion from Norse and Anglo-Saxon literature. Tolkien, however, is not simply skimming historical sources for effect: linguistic styles, especially the relationship between the modern and ancient, has been seen to be one of the major themes explored by the story.


          


          Major themes


          The central character, Bilbo, is a modern anachronism exploring an essentially antique world. Bilbo is able to negotiate and interact within this antique world because language and tradition make connections between the two worlds. For example, Gollum's riddles are taken from old historical sources, while those of Bilbo come from modern nursery books. It is the form of the riddle game, familiar to both, which allows Gollum and Bilbo to understand each other, rather than the content of the riddles themselves. This idea of a superficial contrast between characters' individual linguistic style, tone and sphere of interest, leading to an understanding of the deeper unity between the ancient and modern, is a constant recurring theme throughout The Hobbit.


          The Hobbit can be seen as a creative exposition of Tolkien's theoretical and academic work. Themes found in early English literature, and specifically by the poem Beowulf, have heavy presence in defining the ancient world Bilbo stepped into. Tolkien is credited with being the first critic to expound on Beowulf as having literary value, rather than of purely historical interest, and his 1936 lecture " Beowulf: the Monsters and the Critics" is still required reading for students of Anglo-Saxon. The Beowulf poem contains several elements that Tolkien borrowed for The Hobbit, including a monstrous, intelligent dragon and named blades of renown, adorned in runes. It is in the use of his elf-blade that we see Bilbo finally taking his first independent heroic action. By his naming the blade "Sting" we also see Bilbo's acceptance of the kinds of cultural and linguistic practices found in Beowulf, signifying his entrance into the ancient world in which he found himself. This progression culminates in Bilbo stealing a cup from the dragon's hoard, rousing him to wrathan incident directly mirroring Beowulf, and an action entirely determined by traditional narrative patterns. As Tolkien wrote, "...The episode of the theft arose naturally (and almost inevitably) from the circumstances. It is difficult to think of any other way of conducting the story at this point. I fancy the author of Beowulf would say much the same."


          Another theme developed in The Hobbit is that of animism. An important concept in anthropology and child development, animism is the idea that all thingsincluding inanimate objects and natural events, such as storms or purses, as well as living things like animals and plantspossess human-like intelligence. Donald Anderson calls this the "Doctor Dolittle Theme" in The History of the Hobbit, and cites the multitude of talking animals as indicative of this theme. These talking creatures include Smaug himself, alongside the anthropomorphic goblins and elves. Patrick Curry notes that animism is also found in Tolkien's other works, and mentions the "roots of mountains" and "feet of trees" in The Hobbit as a shift in level from the inanimate to animate. Tolkien saw the idea of animism as closely linked to the emergence of human language and myth: "...The first men to talk of 'trees and stars' saw things very differently. To them, the world was alive with mythological beings... To them the whole of creation was "myth-woven and elf-patterned".'


          Just as Tolkien's literary theories have been seen to influence the tale, so have Tolkien's experiences. The Hobbit may be read as Tolkien's parable of World War I, where the hero is plucked from his rural home and thrown into a far-off war where traditional types of heroism are shown to be futile. The tale as such explores the theme of heroism. As Jane Croft notes, Tolkien's literary reaction to war at this time differed from most post-war writers by eschewing irony as a method for distancing events and instead using mythology to mediate his experiences. Similarities to the works of other writers who faced the Great War are seen in The Hobbit, including portraying warfare as anti- pastoral: in "The Desolation of Smaug", both the area under the influence of Smaug before his demise and the setting for "The Battle of the Five Armies" later are described as barren, damaged landscapes. The Hobbit makes a warning against repeating the tragedies of World War I, and Tolkien's attitude as a veteran may well be summed up by Bilbo's comment:


          
            
              	

              	Victory after all, I suppose! Well, it seems a very gloomy business.

              	
            

          


          The Jungian concept of individuation is reflected through the theme of growing maturity and capability, with the author contrasting Bilbo's personal growth against the arrested development of the dwarves. The theme of a character entering into enclosed spaces (such as the various hills, caves, dungeons) has a Freudian dimension, while the analogue of the " underworld" and the hero returning from it with a boon (such as the ring, or Elvish blades) that benefits his society is seen to fit the mythic archetypes regarding initiation and male coming-of-age as described by Joseph Campbell.


          Greed plays a central role in the novel, with many of the episodes stemming from one or more of the characters' simple desire for food (be it trolls eating dwarves or dwarves eating Wood-elf fare) or a desire for beautiful objects, such as gold and jewels. It is only through the Arkenstone's influence upon Thorin that greed, and its attendant vices "coveting" and "malignancy" come fully to the fore in the story, and provides the moral crux of the tale. Bilbo steals this most ancient relic from the dwarves and attempts to use it to bargain with Thorin. However, Thorin turns on the Hobbit as a traitor, disregarding all the promises and "at your services" he had previously bestowed. The theme of jewels that inspire intense greed which corrupts those that covet them is also explored in the Silmarillion, and there are connections between the words "Arkenstone" and "Silmaril" in Tolkien's invented etymologies.


          


          Reception


          On first publication in October 1937, The Hobbit was met with almost unanimously favourable reviews from publications both in the UK and the USA, including The Times, Catholic World and The New York Post. C. S. Lewis, friend of Tolkien (and later author of The Chronicles of Narnia between 1949-1964), writing in The Times reports:


          
            
              	

              	The truth is that in this book a number of good things, never before united, have come together; a fund of humour, an understanding of children, and a happy fusion of the scholar's with the poet's grasp of mythology... The professor has the air of inventing nothing. He has studied trolls and dragons at first hand and describes them with that fidelity that is worth oceans of glib "originality"

              	
            

          


          Lewis also compares the book to Alice in Wonderland in that both children and adults may find different things to enjoy in it, and places it alongside Flatland, Phantastes, and The Wind in the Willows. W. H. Auden, in his review of the sequel The Fellowship of the Ring calls The Hobbit "one of the best children's stories of this century". Auden was later to correspond with Tolkien, and they became friends. The Hobbit was nominated for the Carnegie Medal and awarded a prize from the New York Herald Tribune for best juvenile fiction of the year (1938). More recently, the book has been recognized as "Most Important 20th-Century Novel (for Older Readers)" in the Children's Books of the Century poll in Books for Keeps.


          Publication of the sequel The Lord of the Rings altered many critics' reception of the work. Instead of approaching The Hobbit as a children's book in its own right, critics such as Randell Helms picked up on the idea of The Hobbit as being a "prelude", relegating the story to a dry-run for the later work. Countering a presentist interpretation are those who say this approach misses out on much of the original's value as a children's book and as a work of high fantasy in its own right, and that it disregards the book's influence on these genres. Commentators such as Paul Kocher, John D. Rateliff and C. W. Sullivan encourage readers to treat the works separately, both because The Hobbit was conceived, published, and received independently of the later work, and also in order to prevent the reader from having false expectations of tone and style dashed.


          


          Legacy


          While The Hobbit has been adapted and elaborated upon in many ways, its sequel The Lord of the Rings is often claimed to be its greatest legacy. The plots share the same basic structure progressing in the same sequence: the stories begin at Bag End, the home of Bilbo Baggins; Gandalf sends the protagonist into a quest eastward; Elrond offers a haven and advice; the adventurers escape dangerous creatures underground ( Goblin Town/ Moria); they engage another group of elves (The Elf King's realm/ Lothlrien); they traverse a desolate region (Desolation of Smaug/the Dead Marshes); they fight a massive battle; a descendant of kings is restored to his ancestral throne ( Bard/ Aragorn); and the questing party returns home to find it in a deteriorated condition (having possessions auctioned off/the scouring of the Shire).


          The Lord of the Rings contains several more supporting scenes, and has a more complex plot structure, following the paths of several characters. Tolkien wrote the later story in much less humorous tones and infused it with more complex moral and philosophical themes. The differences between the two stories can cause difficulties when readers, expecting them to be similar, find that they are not. Some differences are in details; for example, goblins are more often referred to as Orcs in The Lord of the Rings. Many of the thematic and stylistic differences arose because Tolkien wrote The Hobbit as a story for children, and The Lord of the Rings for the same audience, who had subsequently grown up since its publication. Further, Tolkien's concept of Middle-earth was to continually change and slowly evolve throughout his life and writings.


          


          The Hobbit in education


          The style and themes of the book have been seen to help stretch precocious young readers' literacy skills, preparing them to approach the works of Dickens and Shakespeare. By contrast, offering readers modern teenage-oriented fiction may not exercise their advanced reading skills, while the material may contain themes more suited to adolescents.As one of several books that has been recommended for 1114 year old boys to encourage literacy in that demographic, The Hobbit is promoted as "the original and still the best fantasy ever written."


          Several teaching guides and books of study notes have been published to help teachers and students gain the most from the book. The Hobbit introduces literary concepts, notably allegory, to young readers, as the work has been seen to have allegorical aspects reflecting the life and times of the author. Meanwhile the author himself rejected an allegorical reading of his work. This tension can help introduce readers to 'readerly' and 'writerly' interpretations, to tenets of New Criticism, and critical tools from Freudian analysis, such as sublimation, in approaching literary works.


          Another approach to critique taken in the classroom has been to propose the insignificance of female characters in the story as sexist. While Bilbo may be seen as a literary symbol of 'small folk' of any gender, a gender-conscious approach can help students establish notions of a "socially symbolic text" where meaning may be generated by particular readings of a given text. Ironically, by this interpretation, the first authorized adaptation was a stage production in a girls' school.


          


          Adaptations


          In 1969 (over 30 years after first publication), Tolkien sold the film and merchandising rights to The Hobbit to United Artists under an agreement stipulating a lump sum payment of 10,000 plus a 7.5% royalty after costs, payable to Allen & Unwin and the author. In 1976 (three years after the authors death) United Artists sold the rights to Saul Zaentz Company, who trade as Tolkien Enterprises. Since then all "authorised" adaptations have been signed-off by Tolkien Enterprises. In 1997 Tolkien Enterprises licensed the film rights to Miramax, which assigned them in 1998 to New Line Cinema. The heirs of Tolkien, including his son Christopher Tolkien, filed suit against New Line Cinema in February 2008 seeking payment of profits and to be "entitled to cancel... all future rights of New Line... to produce, distribute, and/or exploit future films based upon the Trilogy and/or the Films... and/or... films based on The Hobbit."


          The first authorised adaptation of The Hobbit appeared in March 1953, a stage production by St. Margaret's School, Edinburgh. The Hobbit has since been adapted for other media many times.


          The BBC Radio 4 series The Hobbit radio drama was an adaptation by Michael Kilgarriff, broadcast in eight parts (four total hours) from September to November 1968. It starred Anthony Jackson as narrator, Paul Daneman as Bilbo and Heron Carvic as Gandalf. The series was released on audio cassette in 1988 and on CD in 1997.


          The Hobbit, an animated version of the story produced by Rankin/Bass, debuted as a television movie in the United States in 1977. In 1978, Romeo Muller won a Peabody Award for his teleplay for The Hobbit. The film was also nominated for the Hugo Award for Best Dramatic Presentation, but lost to Star Wars. The adaptation has been called "excruciable" and confusing for those not already familiar with the plot.


          


          A live-action film version is to be co-produced by MGM and New Line Cinema, produced by Lord of the Rings director Peter Jackson and directed by Pan's Labyrinth director Guillermo Del Toro. A date of 2011 has been proposed for its release. It is to be shot simultaneously with another movie related to The Lord of the Rings. Del Toro was quoted in 2006 as saying: "I don't like little guys and dragons, hairy feet, hobbits  I've never been into that ... I hate all that stuff." The director signed on to the project in 2008. After taking the job, he was recorded by Weta as saying, "Rereading The Hobbit just recently I was quite moved by discovering, through Bilbo's eyes, the illusory nature of possession, the sins of hoarding and the banality of war  whether in the Western Front or at a Valley in Middle Earth. Lonely is the mountain indeed."


          ME Games Ltd (formerly Middle-earth Play-by-Mail), which has won several Origin Awards, uses the Battle of Five Armies as an introductory scenario to the full game and includes characters and armies from the book.


          Several computer and video games, both licensed and unlicensed, have been based on the story. One of the most successful was The Hobbit, an award-winning computer game developed in 1982 by Beam Software and published by Melbourne House with compatibility for most computers available at the time. A copy of the novel was included in each game package in order to encourage players to engage the text, since ideas for gameplay could be found therein. Likewise, it can be seen that the game is not attempting to re-tell the story, but rather sits along-side it, using the narrative to both structure and motivate gameplay. The game won the Golden Joystick Award for Strategy Game of the Year in 1983 and was responsible for popularizing the phrase, "Thorin sits down and starts singing about gold."


          


          Collectors' market


          The enduring popularity of The Hobbit makes early printings of the book attractive collectors' items. The first printing of the first English-language edition can sell for between 6,000 and 20,000 at auction, although the price for a signed first edition has reached over 60,000.
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          The Holocaust (from the Greek ὁό (holkauston): holos, "completely" and kaustos, "burnt"), also known as Ha-Shoah (Hebrew: השואה), Churben ( Yiddish: חורבן), is the term generally used to describe the genocide of approximately six million European Jews during World War II, as part of a program of deliberate extermination planned and executed by the National Socialist German Workers Party (Nazi) regime in Germany led by Adolf Hitler.


          Other groups were persecuted and killed by the regime, including the Roma; Soviets, particularly prisoners of war; Communists; ethnic Poles; other Slavic people; the disabled; gay men; and political and religious dissidents. Many scholars do not include these groups in the definition of the Holocaust, defining it as the genocide of the Jews, or what the Nazis called the " Final Solution of the Jewish Question." Taking into account all the victims of Nazi persecution, the death toll rises considerably: estimates generally place the total number of victims at nine to 11 million.


          The persecution and genocide were accomplished in stages. Legislation to remove the Jews from civil society was enacted years before the outbreak of World War II. Concentration camps were established in which inmates were used as slave labour until they died of exhaustion or disease. Where the Third Reich conquered new territory in eastern Europe, specialized units called Einsatzgruppen murdered Jews and political opponents in mass shootings. Jews and Roma were crammed into ghettos before being transported hundreds of miles by freight train to extermination camps where, if they survived the journey, the majority of them were killed in gas chambers. Every arm of Germany's bureaucracy was involved in the logistics of the mass murder, turning the country into what one Holocaust scholar has called "a genocidal state."
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          Etymology and use of the term


          The term holocaust originally derived from the Greek word holkauston, meaning a "completely (holos) burnt (kaustos)" sacrificial offering to a god. Its Latin form (holocaustum) was first used with specific reference to a massacre of Jews by the chroniclers Roger of Howden and Richard of Devizes in the 1190s. Since the late 19th century, it has been used primarily to refer to disasters or catastrophes.


          The biblical word Shoah (שואה) (also spelled Sho'ah and Shoa), meaning "calamity," became the standard Hebrew term for the Holocaust as early as the 1940s. Shoah is preferred by many Jews for a number of reasons, including the theologically offensive nature of the original meaning of "holocaust."


          


          Definition


          The word "holocaust" has been used since the 18th century to refer to the violent deaths of a large number of people. For example, Winston Churchill and other contemporaneous writers used it before World War II to describe the Armenian Genocide of World War I. Since the 1950s its use has been increasingly restricted, and it is now mainly used to describe the Nazi Holocaust, spelled with a capital H.


          "Holocaust" was adopted as a translation of "Shoah"  a Hebrew word connoting catastrophe, calamity, disaster and destruction  which was used in 1940 in Jerusalem in a booklet called Sho'at Yehudei Polin, and translated as The Holocaust of the Jews of Poland. "Shoah" had earlier been used in the context of the Nazis as a translation of "catastrophe"; for example, in 1934, Chaim Weizmann told the Zionist Action Committee that Hitler's rise to power was an "unvorhergesehene Katastropha, etwa ein neur Weltkrieg" ("an unforeseen catastrophe, perhaps even a new world war"); the Hebrew press translated "Katastropha" as "Shoah." In the spring of 1942, the Jerusalem historian BenZion Dinur (Dinaburg) used "Shoah" in a book published by the United Aid Committee for the Jews in Poland to describe the extermination of Europe's Jews, calling it a "catastrophe" that symbolized the unique situation of the Jewish people. The word "Shoah" was chosen in Israel to describe the Holocaust, the term institutionalized by the Knesset on April 12, 1951, when it established Yom Ha-Shoah Ve Mered Ha-Getaot, the national day of remembrance. By the 1950s, its translation, "Holocaust," popularized by Yad Vashem, had come routinely to refer to the genocide of the European Jews.


          The usual German term for the extermination of the Jews during the Nazi period was the euphemistic phrase Endlsung der Judenfrage (the "Final Solution of the Jewish Question"). In both English and German, "Final Solution" is widely used as an alternative to "Holocaust". For a time after World War II, German historians also used the term Vlkermord ("genocide"), or in full, der Vlkermord an den Juden ("the genocide of the Jewish people"), while the prevalent term in Germany today is either Holocaust or increasingly Shoah.


          The word "holocaust" is also used in a wider sense to describe other actions of the Nazi regime. These include the killing of around half a million Roma and Sinti, the deaths of several million Soviet prisoners of war, along with slave laborers, gay men, Jehovah's Witnesses, the disabled, and political opponents. The use of the word in this wider sense is objected to by many Jewish organizations, particularly those established to commemorate the Jewish Holocaust. Jewish organizations say that the word in its current sense was originally coined to describe the extermination of the Jews, and that the Jewish Holocaust was a crime on such a scale, and of such specificity, as the culmination of the long history of European antisemitism, that it should not be subsumed into a general category with the other crimes of the Nazis.


          Even more hotly disputed is the extension of the word to describe events that have no connection with World War II. The terms "Rwandan Holocaust" and "Cambodian Holocaust" are used to refer to the Rwanda genocide of 1994 and the mass killings by the Khmer Rouge regime in Cambodia respectively, and "African Holocaust" is used to describe the slave trade and the colonization of Africa, also known as the Maafa.


          


          Distinctive features


          


          Compliance of Germany's institutions
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          Michael Berenbaum writes that Germany became a "genocidal state." Every arm of the country's sophisticated bureaucracy was involved in the killing process. Parish churches and the Interior Ministry supplied birth records showing who was Jewish; the Post Office delivered the deportation and denaturalization orders; the Finance Ministry confiscated Jewish property; German firms fired Jewish workers and disenfranchised Jewish stockholders; the universities refused to admit Jews, denied degrees to those already studying, and fired Jewish academics; government transport offices arranged the trains for deportation to the camps; German pharmaceutical companies tested drugs on camp prisoners; companies bid for the contracts to build the ovens; detailed lists of victims were drawn up using the Dehomag company's punch card machines, producing meticulous records of the killings. As prisoners entered the death camps, they were made to surrender all personal property, which was carefully catalogued and tagged before being sent to Germany to be reused or recycled. Berenbaum writes that the Final Solution of the Jewish question was "in the eyes of the perpetrators  Germany's greatest achievement."


          Saul Friedlnder writes that: "Not one social group, not one religious community, not one scholarly institution or professional association in Germany and throughout Europe declared its solidarity with the Jews." He writes that some Christian churches declared that converted Jews should be regarded as part of the flock, but even then only up to a point.


          Friedlnder argues that this makes the Holocaust distinctive because anti-Jewish policies were able to unfold without the interference of countervailing forces of the kind normally found in advanced societies, such as industry, small businesses, churches, and other vested interests and lobby groups.


          


          The dominance of ideology and the scale of the genocide


          In other genocides, pragmatic considerations such as control of territory and resources were central to the genocide policy. Yehuda Bauer argues that:


          
            [T]he basic motivation [of the Holocaust] was purely ideological, rooted in an illusionary world of Nazi imagination, where an international Jewish conspiracy to control the world was opposed to a parallel Aryan quest. No genocide to date had been based so completely on myths, on hallucinations, on abstract, nonpragmatic ideologywhich was then executed by very rational, pragmatic means."

          


          The slaughter was systematically conducted in virtually all areas of Nazi-occupied territory in what are now 35 separate European countries. It was at its worst in Central and Eastern Europe, which had more than seven million Jews in 1939. About five million Jews were killed there, including three million in occupied Poland, and over one million in the Soviet Union. Hundreds of thousands also died in the Netherlands, France, Belgium, Yugoslavia, and Greece. The Wannsee Protocol makes clear that the Nazis also intended to carry out their "final solution of the Jewish question" in England and Ireland.


          Anyone with three or four Jewish grandparents was to be exterminated without exception. In other genocides, people were able to escape death by converting to another religion or in some other way assimilating. This option was not available to the Jews of occupied Europe. All persons of recent Jewish ancestry were to be exterminated in lands controlled by Germany.


          


          Medical experiments


          


          Another distinctive feature was the extensive use of human subjects in medical experiments. German physicians carried out such experiments at Auschwitz, Dachau, Buchenwald, Ravensbrck, Sachsenhausen and Natzweiler concentration camps.


          The most notorious of these physicians was Dr. Josef Mengele, who worked in Auschwitz. His experiments included placing subjects in pressure chambers, testing drugs on them, freezing them, attempting to change eye colour by injecting chemicals into children's eyes, and various amputations and other brutal surgeries. The full extent of his work will never be known because the truckload of records he sent to Dr. Otmar von Verschuer at the Kaiser Wilhelm Institute were destroyed by von Verschuer. Subjects who survived Mengele's experiments were almost always killed and dissected after the experiments.


          


          He seemed particularly keen on working with Romani children. He would bring them sweets and toys, and would personally take them to the gas chamber. They would call him "Onkel Mengele." Vera Alexander was a Jewish inmate at Auschwitz who looked after 50 sets of Romani twins:


          
            
              	

              	I remember one set of twins in particular: Guido and Ina, aged about four. One day, Mengele took them away. When they returned, they were in a terrible state: they had been sewn together, back to back, like Siamese twins. Their wounds were infected and oozing pus. They screamed day and night. Then their parentsI remember the mother's name was Stellamanaged to get some morphine and they killed the children in order to end their suffering.

              	
            

          


          


          Victims and death toll


          


          Jews


          
            
              	
                
                  	Further information: The Destruction of the European Jews, The War Against the Jews
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          Since 1945, the most commonly cited figure for the total number of Jews killed has been six million. The Yad Vashem Holocaust Martyrs' and Heroes' Remembrance Authority in Jerusalem, writes that there is no precise figure for the number of Jews killed. The figure most commonly used is the six million cited by Adolf Eichmann, a senior SS official. Early calculations range from 5.1 million from Raul Hilberg, to 5.95 million from Jacob Leschinsky. Yisrael Gutman and Robert Rozett in the Encyclopedia of the Holocaust estimate 5.595.86 million. A study led by Wolfgang Benz of the Technical University of Berlin suggests 5.296.2 million.Yad Vashem writes that the main sources for these statistics are comparisons of prewar and postwar censuses and population estimates, and Nazi documentation on deportations and murders. Yad Vashem reports that it has the names of four million of the victims.


          Hilberg estimate of 5.1 million, in the third edition of The Destruction of the European Jews, includes over 800,000 who died from "ghettoization and general privation"; 1,400,000 killed in open-air shootings; and up to 2,900,000 who perished in camps. Hilberg estimates the death toll of Jews in Poland as up to 3,000,000. Hilberg's numbers are generally considered to be a conservative estimate, as they typically include only those deaths for which records are available, avoiding statistical adjustment.


          British historian Martin Gilbert used a similar approach in his Atlas of the Holocaust, but arrived at a number of 5.75 million Jewish victims, since he estimated higher numbers of Jews killed in Russia and other locations. Lucy S. Dawidowicz used pre-war census figures to estimate that 5.934 million Jews died (see her figures (left) here).


          There were about 8 to 10 million Jews in the territories controlled directly or indirectly by the Nazis (the uncertainty arises from the lack of knowledge about how many Jews there were in the Soviet Union). The six million killed in the Holocaust thus represent 60 to 75 percent of these Jews. Of Poland's 3.3 million Jews, over 90 percent were killed. The same proportion were killed in Latvia and Lithuania, but most of Estonia's Jews were evacuated in time. Of the 750,000 Jews in Germany and Austria in 1933, only about a quarter survived. Although many German Jews emigrated before 1939, the majority of these fled to Czechoslovakia, France or the Netherlands, from where they were later deported to their deaths. In Czechoslovakia, Greece, the Netherlands, and Yugoslavia, over 70 percent were killed. More than 50 percent were killed in Belgium, Hungary, and Romania. It is likely that a similar proportion were killed in Belarus and Ukraine, but these figures are less certain. Countries with notably lower proportions of deaths include Bulgaria, Denmark, France, Italy, and Norway.


          
            
              	Year

              	Killed
            


            
              	19331940

              	under 100,000
            


            
              	1941

              	1,100,000
            


            
              	1942

              	2,700,000
            


            
              	1943

              	500,000
            


            
              	1944

              	600,000
            


            
              	1945

              	100,000
            

          


          The number of people killed at the major extermination camps is estimated as: Auschwitz-Birkenau: 1.4 million; Treblinka: 870,000; Belzec: 600,000; Majdanek: 360,000; Chelmno: 320,000; Sobibr: 250,000; and Maly Trostinets: 65,000. This gives a total of over 3.8 million; of these, 8090% were estimated to be Jews. These seven camps alone thus accounted for half the total number of Jews killed in the entire Nazi Holocaust. Virtually the entire Jewish population of Poland died in these camps.


          In addition to those who died in the above extermination camps, at least half a million Jews died in other camps, including the major concentration camps in Germany. These were not extermination camps, but had large numbers of Jewish prisoners at various times, particularly in the last year of the war as the Nazis withdrew from Poland. About a million people died in these camps, and although the proportion of Jews is not known with certainty, it was estimated to be at least 50 percent. Another 800,000 to one million Jews were killed by the Einsatzgruppen in the occupied Soviet territories (an approximate figure, since the Einsatzgruppen killings were frequently undocumented). Many more died through execution or of disease and malnutrition in the ghettos of Poland before they could be deported.


          


          Slavs


          


          Soviet POWs


          


          
            
              	Non-Jewish victims

              	Killed

              	Source
            


            
              	Soviet POWs

              	23 million

              	
            


            
              	Ethnic Poles

              	1.8-2 million

              	
            


            
              	Roma

              	220,000500,000

              	
            


            
              	Disabled

              	200,000250,000

              	
            


            
              	Freemasons

              	80,000200,000

              	
            


            
              	Gay men

              	5,00015,000

              	
            


            
              	Jehovah's

              Witnesses

              	2,5005,000

              	
            

          


          According to Michael Berenbaum, between two and three million Soviet prisoners-of-war57 percent of all Soviet POWsdied of starvation, mistreatment, or executions between June 1941 and May 1945, most of them during their first year of captivity. According to other estimates by Daniel Goldhagen, an estimated 2.8 million Soviet POWs died in eight months in 194142, with a total of 3.5 million by mid-1944. The USHMM has estimated that 3.3 million of the 5.7 million Soviet POWs died in German custodycompared to 8,300 of 231,000 British and American prisoners. The death rates decreased as the POWs were needed to work as slaves to help the German war effort; by 1943, half a million of them had been deployed as slave labor.


          


          Ethnic Poles
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          One of Hitler's ambitions at the start of the war was to exterminate, expel, or enslave most or all Slavs. "All Poles," Heinrich Himmler swore, "will disappear from the world." The Polish state under German occupation was to be cleared of ethnic Poles and settled by German colonists. Of the Poles, by 1952 only about 3-4 million of them were supposed to be left residing in the former Poland, and then only to serve as slaves for German settlers. They were to be forbidden to marry, the existing ban on any medical help to Poles in Germany would be extended, and eventually Poles would cease to exist. On August 22, 1939, about one week before the onset of the war, Hitler "prepared, for the moment only in the East, my ' Death's Head' formations with orders to kill without pity or mercy all men, women, and children of Polish descent or language. Only in this way can we obtain the living space we need."


          Between 1.8 and 2.1 million non-Jewish Polish citizens perished in German hands during the course of the war, including ethnic Poles and other ethnic minorities of Ukrainians and Belarusians, the vast majority of them civilians. At least 200,000 of these victims died in concentration camps. Many others died as a result of general massacres such as in the Warsaw Uprising where between 120,000 and 200,000 civilians were killed. In German occupied Poland there was a general shortage of food, fuel for heating and medical supplies, and there was a high death rate among the Polish population as a result. Overall, about 5.1 million of the victims of Nazism were Polish citizens, both Jewish and non-Jewish, and over the course of the war Poland lost over 16% of its pre-war population; 3.1 million (90%) of the 3.4 million Polish Jews died in German Handscompared to 2.0 million ( 6%) of 31.7 million non Jewish Polish citizens.Over 90% of the death toll came through non-military losses, as most of the civilians were targeted by various deliberate actions by Germans and Soviets.


          A common German practice in occupied Poland was to round up random civilians on the streets of Polish cities. The term " łapanka" carried a sardonic connotation from the word's earlier use for the children's game known in English as " tag." Between 1942 and 1944 there were around 400 victims of this practice daily in Warsaw alone, with numbers on some days reaching several thousand. For example, on September 19, 1942, close to 3000 men and women caught in the round-ups all over Warsaw the previous two days were sent by train to Germany. Additionally, between 20,000 and 200,000 Polish children were forcibly separated from their parents and, after undergoing scrutiny to ensure that they were of " Nordic" racial stock, were sent to Germany to be raised by German families.


          


          South and East Slavs
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          In the Balkans, up to 500,000 Serbs were killed in Yugoslavia . Hitler's high plenipotentiary in South East Europe, Hermann Neubacher, later wrote: "When leading Ustae state that one million Orthodox Serbs (including babies, children, women and old men) were slaughtered, this in my opinion is a boasting exaggeration. On the basis of reports I received, I estimated that threequarters of a million defenceless people were slaughtered."German forces, under express orders from Hitler, fought with a special vengeance against the Serbs, who were considered Untermensch The Ustae collaborators conducted a systematic extermination of large numbers of people for political, religious or racial reasons. The most numerous victims were Serbs The USHMM reports between 56,000 and 97,000 persons were killed at the Jasenovac concentration camp However, Yad Vashem reports 600,000 deaths at Jasenovac.


          In Belarus, the Germans imposed a brutal racist regime, burning down some 9,000 Belarusian villages, deporting some 380,000 people for slave labour, and killing hundreds of thousands of civilians. More than 600 villages, like Khatyn, were burned along with their entire population and at least 5,295 Belarusian settlements were destroyed by the Nazis and some or all of their inhabitants killed. Altogether, 2,230,000( 24% of the population)people were killed in Belarus during the three years of German occupation.including 370,000 military dead and 245,000 Jews killed by the Einsatzgruppen


          In Ukraine, the total human losses during the war and German occupation are estimated at between 5.5 to 7.0 million (13-17% of the population), including 1.366 million military dead, and around 600,000 to 900,000 Jews killed by the Einsatzgruppen .


          


          Roma
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          Because the Roma and Sinti are traditionally a secretive people with a culture based on oral history, less is known about their fate than about that of any other group. Yehuda Bauer writes that the lack of information can be attributed to the Roma's distrust and suspicion, and to their humiliation, because some of the basic taboos of Romani culture regarding hygiene and sexual contact were violated at Auschwitz. Bauer writes that "[m]ost [Roma] could not relate their stories involving these tortures; as a result, most kept silent and thus increased the effects of the massive trauma they had undergone."


          Donald Niewyk and Frances Nicosia write that the death toll was at least 130,000 of the nearly one million Roma and Sinti in Nazi-controlled Europe. Michael Berenbaum writes that serious scholarly estimates lie between 90,000 and 220,000. A detailed study by the late Sybil Milton, formerly senior historian at the U.S. Holocaust Memorial Museum, calculated a death toll of at least 220,000, and possibly closer to 500,000. Ian Hancock, Director of the Program of Romani Studies and the Romani Archives and Documentation Centre at the University of Texas at Austin, has argued in favour of a higher figure of between 500,000 and 1,500,000. Hancock writes that, proportionately, the death toll equaled "and almost certainly exceed[ed], that of Jewish victims."


          
            
              	

              	 they wish to toss into the Ghetto everything that is characteristically dirty, shabby, bizarre, of which one ought to be frightened and which anyway had to be destroyed.

              	
            


            
              	
                 Emmanuel Ringelblum on the Roma.

              
            

          


          Before being sent to the camps, the victims were herded into ghettos, including several hundred into the Warsaw Ghetto. Further east, teams of Einsatzgruppen tracked down Roma encampments and murdered the inhabitants on the spot, leaving no records of the victims. They were also targeted by the puppet regimes that cooperated with the Nazis, e.g. the Ustae regime in Croatia, where a large number of Roma were killed in the Jasenovac concentration camp.


          In May 1942, the Roma were placed under the same labor and social laws as the Jews. On December 16, 1942, Heinrich Himmler, Commander of the SS and regarded as the "architect" of the Nazi genocide, issued a decree that "Gypsy Mischlinge (mixed breeds), Roma Gypsies, and members of the clans of Balkan origins who are not of German blood" should be sent to Auschwitz, unless they had served in the Wehrmacht. On January 29, 1943, another decree ordered the deportation of all German Gypsies to Auschwitz.


          This was adjusted on November 15, 1943, when Himmler ordered that, in the occupied Soviet areas, "sedentary Gypsies and part-Gypsies (Mischlinge) are to be treated as citizens of the country. Nomadic Gypsies and part-Gypsies are to be placed on the same level as Jews and placed in concentration camps." Bauer argues that this adjustment reflected Nazi ideology that the Roma, originally an Aryan population, had been "spoiled" by non-Romani blood.


          


          Disabled and mentally ill


          


          
            
              	

              	
                Our starting point is not the individual: We do not subscribe to the view that one should feed the hungry, give drink to the thirsty, or clothe the naked  Our objectives are different: We must have a healthy people in order to prevail in the world.

              

              	
            


            
              	
                 Joseph Goebbels, 1938.

              
            

          


          Aktion T4 was a program established in 1939 to maintain the genetic purity of the German population by killing or sterilizing German and Austrian citizens who were disabled or suffering from mental illness.


          Between 1939 and 1941, 80,000 to 100,000 mentally ill adults in institutions were killed; 5,000 children in institutions; and 1,000 Jews in institutions. Outside the mental health institutions, the figures are estimated as 20,000 (according to Dr. Georg Renno, the deputy director of Schloss Hartheim, one of the euthanasia centers) or 400,000 (according to Frank Zeireis, the commandant of Mauthausen concentration camp). Another 300,000 were forcibly sterilized.


          The program was named after Tiergartenstrae 4, the address of a villa in the Berlin borough of Tiergarten, the headquarters of the Gemeinntzige Stiftung fr Heil und Anstaltspflege (General Foundation for Welfare and Institutional Care), led by Philipp Bouhler, head of Hitlers private chancellery (Kanzlei des Fhrer der NSDAP) and Karl Brandt, Hitlers personal physician.


          Brandt was tried in December 1946 at Nuremberg, along with 22 others, in a case known as United States of America vs. Karl Brandt et al., also known as the Doctors' Trial. He was hanged at Landsberg Prison on June 2, 1948.


          


          Gay men
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          Between 5,000 and 15,000 gay men of German nationality are estimated to have been sent to concentration camps. James D. Steakley writes that what mattered in Germany was criminal intent or character, rather than criminal acts, and the "gesundes Volksempfinden" ("healthy sensibility of the people") became the leading normative legal principle. In 1936, Heinrich Himmler, Chief of the SS, created the "Reich Central Office for the Combating of Homosexuality and Abortion." Homosexuality was declared contrary to "wholesome popular sentiment," and gay men were regarded as "defilers of German blood." The Gestapo raided gay bars, tracked individuals using the address books of those they arrested, used the subscription lists of gay magazines to find others, and encouraged people to report suspected homosexual behavior and to scrutinize the behaviour of their neighbours.


          Tens of thousands were convicted between 1933 and 1944 and sent to camps for "rehabilitation," where they were identified by yellow armbands and later pink triangles worn on the left side of the jacket and the right trouser leg, which singled them out for sexual abuse. Hundreds were castrated by court order. They were humiliated, tortured, used in hormone experiments conducted by SS doctors, and killed. The allegation of homosexuality was also used as a convenient way of dealing with Catholic priests. Steakley writes that the full extent of gay suffering was slow to emerge after the war. Many victims kept their stories to themselves because homosexuality remained criminalized in postwar Germany. Nevertheless, only a small percentage (around 2%) of German homosexuals were persecuted by Nazis.


          


          Freemasons and Jehovah's Witnesses
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          In Mein Kampf, Hitler wrote that Freemasonry had "succumbed" to the Jews: "The general pacifistic paralysis of the national instinct of self-preservation begun by Freemasonry is then transmitted to the masses of society by the Jewish press." Freemasons were sent to concentration camps as political prisoners, and forced to wear an inverted red triangle. It is estimated that between 80,000 and 200,000 were killed. However , the United States Holocaust Memorial Museum believes because many of the Freemasons who were arrested were also Jews and/or members of the political opposition, it is not known how many individuals were placed in Nazi concentration camps and/or were targeted only because they were Freemasons.


          Refusing to pledge allegiance to the Nazi party or to serve in the military, roughly 12,000 Jehovah's Witnesses were forced to wear a purple triangle and placed in camps, where they were given the option of renouncing their faith and submitting to the state's authority. Between 2,500 and 5,000 were killed. Historian Detlef Garbe, director at the Neuengamme (Hamburg) Memorial, writes that "no other religious movement resisted the pressure to conform to National Socialism with comparable unanimity and steadfastness."


          


          Political activists


          German communists, socialists and trade unionists were among the earliest domestic opponents of Nazism and were also among the first victims to be sent to concentration camps. They concerned Hitler due to their ties with the Soviet Union and because the Nazi Party was intractably opposed to communism claiming that it was a Jewish ideology which the Nazis termed Judeo-Bolshevism. Rumors of pending communist violence were started by the Nazis as justification for the Enabling Act of 1933, the law which gave Hitler his original dictatorial powers. Herman Gring later testified at the Nuremberg Trials that it was the Nazis' willingness to repress German communists that prompted Hindenburg and the old elite to cooperate with the Nazis. The first concentration camp was built at Dachau, in March 1933, to imprison German communists, socialists, trade unionists and others opposed to the Nazis. Communists, social democrats and other political prisoners were forced to wear a red triangle.


          Hitler and the Nazis also hated German leftists because of their resistance to Nazi racism. Many leaders of German leftist groups were Jews; Jews were especially prominent among the leaders of the Spartacist Uprising in 1919. Hitler already referred to Marxism and "Bolshevism" as a means of "the international Jew" to undermine "racial purity" and survival of the Nordics or Aryans (sometimes of all white Europeans), as well to stir up socioeconomic class tension and labor unions against the government or state-owned businesses. Within the concentration camps such as Buchenwald, German communists were privileged in comparison to Jews because of their "racial purity."


          Whenever the Nazis occupied a new territory, members of communist, socialist, or anarchist groups were normally to be the first persons detained or executed. Evidence of this is found in Hitler's infamous Commissar Order in which he ordered the summary execution of all political commissars captured among Soviet soldiers, as well as the execution of all Communist Party members in German held territory. Einzatsgruppen carried out these executions in the east.


          Nacht und Nebel (German for "Night and Fog") was a directive (German: Erlass) of Adolf Hitler on December 7, 1941 signed and implemented by Chief of Staff of the Armed Forces Wilhelm Keitel, resulting in kidnapping and disappearance of many political activists throughout Nazi Germany's occupied territories.


          


          Development and execution


          


          Origins


          


          The Nazi Party under Adolf Hitler came to power in Germany on January 30, 1933, and the persecution and exodus of Germany's 525,000 Jews began almost immediately. In his autobiography Mein Kampf (1925), Hitler had been open about his hatred of Jews, and gave ample warning of his intention to drive them from Germany's political, intellectual, and cultural life. He did not write that he would attempt to exterminate them, but he is reported to have been more explicit in private. As early as 1922, he allegedly told Major Joseph Hell, at the time a journalist:


          
            
              	

              	Once I really am in power, my first and foremost task will be the annihilation of the Jews. As soon as I have the power to do so, I will have gallows built in rowsat the Marienplatz in Munich, for exampleas many as traffic allows. Then the Jews will be hanged indiscriminately, and they will remain hanging until they stink; they will hang there as long as the principles of hygiene permit. As soon as they have been untied, the next batch will be strung up, and so on down the line, until the last Jew in Munich has been exterminated. Other cities will follow suit, precisely in this fashion, until all Germany has been completely cleansed of Jews.

              	
            

          


          Jewish intellectuals were the first to leave. The philosopher Walter Benjamin left for Paris on March 18, 1933. Novelist Leon Feuchtwanger went to Switzerland. The conductor Bruno Walter fled after being told that the hall of the Berlin Philharmonic would be burned down if he conducted a concert there: the Frankfurter Zeitung explained on April 6 that Walter and fellow conductor Otto Klemperer had been forced to flee because the government was unable to protect them against the "mood" of the German public, which had been provoked by "Jewish artistic liquidators." Albert Einstein was visiting the U.S. on January 30, 1933. He returned to Ostende in Belgium, never to set foot in Germany again, and calling events there a "psychic illness of the masses"; he was expelled from the Kaiser Wilhelm Society and the Prussian Academy of Sciences, and his citizenship was rescinded. Saul Friedlnder writes that when Max Liebermann, possibly Germany's best-know artist and honorary president of the Prussian Academy of Arts, resigned his position, not one of his colleagues expressed a word of sympathy, and he died ostracized two years later. When the police arrived in 1943 with a stretcher to deport his 85-year-old bedridden widow, she committed suicide with an overdose of barbiturates rather than be taken.


          Throughout the 1930s, the legal, economic, and social rights of Jews were steadily restricted. Friedlnder writes that, for the Nazis, Germany drew its strength for its "purity of blood" and its "rootedness in the sacred German earth." In 1933, a series of laws were passed to exclude Jews from key areas: the Civil Service Law; the physicians' law; and the farm law, forbidding Jews from owning farms or taking part in agriculture. Jewish lawyers were disbarred, and in Dresden, Jewish lawyers and judges were dragged out of their offices and courtrooms, and beaten up. Jews were excluded from schools and universities, and from belonging to the Journalists' Association, or from being newspaper editors. The Deutsche Allgemeine Zeitung of April 27, 1933 wrote:


          
            A self-respecting nation cannot, on a scale accepted up to now, leave its higher activities in the hands of people of racially foreign origin  Allowing the presence of too high a percentage of people of foreign origin in relation to their percentage in the general population could be interpreted as an acceptance of the superiority of other races, something decidedly to be rejected.

          


          In 1935, Hitler introduced the Nuremberg Laws, which stripped German Jews of their citizenship and deprived them of all civil rights. In his speech introducing the laws, Hitler said that if the "Jewish problem" cannot be solved by these laws, it "must then be handed over by law to the National-Socialist Party for a final solution (Endlsung)." The expression "Endlsung" became the standard Nazi euphemism for the extermination of the Jews. In January 1939, he said in a public speech: "If international-finance Jewry inside and outside Europe should succeed once more in plunging the nations into yet another world war, the consequences will not be the Bolshevization of the earth and thereby the victory of Jewry, but the annihilation (vernichtung) of the Jewish race in Europe."


          The question of the treatment of the Jews became an urgent one for the Nazis after September 1939, when they occupied the western half of Poland, home to about two million Jews. Heinrich Himmler's right-hand man, Reinhard Heydrich, recommended concentrating all the Polish Jews in ghettos in major cities, where they would be put to work for the German war industry. The ghettos would be in cities located on railway junctions, so that, in Heydrich's words, "future measures can be accomplished more easily." During his interrogation in 1961, Adolf Eichmann testified that the expression "future measures" was understood to mean "physical extermination."


          


          Increasing persecution and pogroms (19381942)


          


          Many scholars date the start of the Holocaust to the anti-Jewish riots of Kristallnacht, the Night of Broken Glass, on November 9, 1938, in which Jews were attacked and Jewish property was vandalized across Germany. Approximately 100 Jews were killed, and another 30,000 sent to concentration camps, while over 7,000 Jewish shops and 1,668 synagogues (almost every synagogue in Germany) were damaged or destroyed. Similar events took place in Austria, particularly Vienna.


          A number of deadly pogroms by local populations occurred during the Second World War, some with Nazi encouragement, and some spontaneously. This included the Iaşi pogrom in Romania on June 30, 1941, in which as many 14,000 Jews were killed by Romanian residents and police, and the Jedwabne pogrom, in which between 380 and 1,600 Jews were killed by local Poles in July 1941.


          


          Madagascar plan


          While Jews were murdered on mass scale since 1939, in 1940 some Nazis considered eliminating Jews by the unrealistic Madagascar Plan which, however futile, in retrospect did constitute an important psychological step on the path to the Holocaust. The planning was carried out by Eichmann's office; Heydrich called it a "territorial final solution". The plan was to ship all European Jews to the African island of Madagascar. In view of the difficulties of supporting more population in the General Gouvernment in July 1940 Hitler, still hoping for success with the Madagascar plan, stopped the deportation of Jews there. This was however very temporary as the military situation offered no possibility to conquer Britain. The plan may have been foreseen as a remote and slower genocide through the unfavorable conditions on the island. Although the Final Solution was already in place and Jews were being exterminated, the formal declaration of the Plan's end was made abandoned on February 10, 1942, when the German Foreign Office was given an official explanation that due to the war with the Soviet Union Jews are going to be "sent to the east"


          


          Early measures in German occupied Poland
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              	I ask nothing of the Jews except that they should disappear.

              	
            


            
              	
                 Hans Frank, Nazi governor of Poland.

              
            

          


          Germany invaded Poland on September 1, 1939, leading Britain, Australia, New Zealand, Canada, South Africa, and France to declare war. Hans Frank, a German lawyer, was appointed Governor-General in October.


          In September, Himmler appointed Reinhard Heydrich head of the Reich Security Head Office (Reichssicherheitshauptamt or RSHA), a body overseeing the work of the SS, the Security Police (SD), and the Gestapo in occupied Poland and charged with carrying out the policy towards the Jews described in Heydrich's report. (This body should not be confused with the Rasse und Siedlungshauptamt or Race and Resettlement Main Office, RuSHA, which was involved in carrying out the deportation of Jews.) First organised murders of Jews by German forces occurred during Operation Tannenberg and through Selbstschutz units. Later the Jews were herded into ghettos, mostly in the General Government area of central Poland, where they were put to work under the Reich Labor Office headed by Fritz Saukel. Here many thousands were killed in various ways, and many more died of disease, starvation, and exhaustion, but there was still no program of systematic killing. There is no doubt, however, that the Nazis saw forced labor as a form of extermination. The expression Vernichtung durch Arbeit ("destruction through work") was frequently used.


          When the Germans occupied Norway, the Netherlands, Luxembourg, Belgium, and France in 1940, and Yugoslavia and Greece in 1941, anti-Semitic measures were also introduced into these countries, although the pace and severity varied greatly from country to country according to local political circumstances. Jews were removed from economic and cultural life and were subject to various restrictive laws, but physical deportation did not occur in most places before 1942. The Vichy regime in occupied France actively collaborated in persecuting French Jews. Germany's allies Italy, Finland, Hungary, Romania, and Bulgaria were pressured to introduce anti-Jewish measures, but for the most part they did not comply until compelled to do so. The German puppet regime in Croatia, on the other hand, began actively persecuting Jews on its own initiative.


          During 1940 and 1941, the murder of large numbers of Jews in German occupied Poland continued, and the deportation of Jews from Germany, Austria and the " Protectorate of Bohemia and Moravia" (today's Czech Republic) to General Gouvernment was undertaken. Eichmann was assigned the task of removing all Jews from these territories, although the deportation of Jews from Germany, particularly Berlin, was not officially completed until 1943. (Many Berlin Jews were able to survive in hidingit is an irony of the Holocaust that Berlin was one of the few places where this was possible.) By December 1939, 3.5 million Jews were crowded into the General Government area.


          The Governor-General, Hans Frank, noted that this many people could not be simply shot. "We shall have to take steps, however, designed in some way to eliminate them." It was this dilemma which led the SS to experiment with large-scale killings using poison gas. This method had already been used during Hitler's campaign of euthanasia in Germany (known as "T4"). SS Obersturmfhrer Christian Wirth seems to have been the inventor of the gas chamber.


          Although it was clear by 1941 that the SS hierarchy led by Himmler and Heydrich was determined to embark on a policy of killing all the Jews under German control, there were important centers of opposition to this policy within the Nazi regime. The grounds for the opposition were mainly economic, not humanitarian. Hermann Gring, who had overall control of the German war industry, and the German army's Economics Department, representing the armaments industry, argued that the enormous Jewish labor force assembled in the General Government area (more than a million able-bodied workers) was an asset too valuable to waste while Germany was preparing to invade the Soviet Union.


          During this period there were a few conflicts between the Army and the SS over policy in Poland. Ultimately, neither Gring nor the army leadership was willing or able to challenge Himmler's authority, particularly since Himmler made it clear he had Hitler's support.


          


          Concentration and labor camps (19331945)
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                	Further information: Extermination through labour, List of Nazi German concentration camps, Nazi concentration camps, Nazi concentration camp badges.


                	The major concentration and extermination camps: Auschwitz, Belzec, Bergen-Belsen, Chełmno, Dachau, Flossenbrg, Grini, Jasenovac, Klooga, Majdanek, Maly Trostinets, Mauthausen-Gusen, Ravensbrck, Treblinka.


                	Camp badges: Black triangle, Pink triangle, Purple triangle, Yellow badge.

              

            

          


          Leading up to the 1933 elections, the Nazis began intensifying acts of violence to wreak havoc among the opposition. With the cooperation of local authorities, they set up camps as concentration centers within Germany. One of the first was Dachau, which opened in March 1933. These early camps were meant to hold, torture, or kill only political prisoners, such as Communists and Social Democrats.


          These early prisonsusually basements and storehouseswere eventually consolidated into full-blown, centrally run camps outside the cities. By 1942, six large extermination camps had been established in Nazi-occupied Poland. After 1939, the camps increasingly became places where Jews and POWs were either killed or forced to live as slave laborers, undernourished and tortured. It is estimated that the Germans established 15,000 camps in the occupied countries, many of them in Poland.


          New camps were focused on areas with large Jewish, Polish intelligentsia, communist, or Roma and Sinti populations, including inside Germany. The transportation of prisoners was often carried out under horrifying conditions using rail freight cars, in which many died before reaching their destination.


          Extermination through labour, a means whereby camp inmates would literally be worked to deathor frequently worked until they could no longer perform work tasks, followed by their selection for exterminationwas invoked as a further systematic extermination policy. Furthermore, while not designed as a method for systematic extermination, many camp prisoners died because of harsh overall conditions or from executions carried out on a whim after being allowed to live for days or months.


          Upon admission, some camps tattooed prisoners with a prisoner ID. Those fit for work were dispatched for 12 to 14 hour shifts. Before and after, there were roll calls that could sometimes last for hours, with prisoners regularly dying of exposure.


          


          Ghettos (19401945)


          


          After the invasion of Poland, the Nazis established ghettos throughout 1941 and 1942 to which Jews and some Roma were confined, until they were eventually shipped to death camps and killed. The Warsaw Ghetto was the largest, with 380,000 people, and the Łdź Ghetto the second largest, holding 160,000. They were, in effect, immensely crowded prisons, described by Michael Berenbaum as instruments of "slow, passive murder." Though the Warsaw Ghetto contained 400,000 people30% of the population of Warsawit occupied only 2.4% of the city's area, averaging 9.2 people per room.


          From 1940 through 1942, starvation and disease, especially typhoid, killed hundreds of thousands. Over 43,000 residents of the Warsaw ghetto died there in 1941, more than one in ten; in Theresienstadt, more than half the residents died in 1942.


          
            
              	

              	The Germans came, the police, and they started banging houses: "Raus, raus, raus, Juden raus."  [O]ne baby started to cry  The other baby started crying. So the mother urinated in her hand and gave the baby a drink to keep quiet  [When the police had gone], I told the mothers to come out. And one baby was dead  from fear, the mother [had] choked her own baby.

              	
            


            
              	
                Abraham Malik, describing his experience in the Kovno ghetto.

              
            

          


          Each ghetto was run by a Judenrat (Jewish council) of German-appointed Jewish community leaders, who were responsible for the day-to-day running of the ghetto, including the provision of food, water, heat, medicine, and shelter, and who were also expected to make arrangements for deportations to extermination camps. Heinrich Himmler ordered the start of the deportations on July 19, 1942, and three days later, on July 22, the deportations from the Warsaw Ghetto began; over the next 52 days, until September 12, 300,000 people from Warsaw alone were transported in freight trains to the Treblinka extermination camp. Many other ghettos were completely depopulated.


          Berenbaum writes that the defining moment that tested the courage and character of each Judenrat came when they were asked to provide a list of names of the next group to be deported. The Judenrat members went through the tried and tested methods of delay, bribery, stonewalling, pleading, and argumentation, until finally a decision had to be made. Some argued that their responsibility was to save the Jews who could be saved, and that therefore others had to be sacrificed; others argued, following Maimonides, that not a single individual should be handed over who had not committed a capital crime. Judenrat leaders such as Dr. Joseph Parnas in Lviv, who refused to compile a list, were shot. On October 14, 1942, the entire Judenrat of Byaroza committed suicide rather than cooperate with the deportations.


          The first ghetto uprising occurred in September 1942 in the small town of Łachwa in southeast Poland. Though there were armed resistance attempts in the larger ghettos in 1943, such as the Warsaw Ghetto Uprising and the Białystok Ghetto Uprising, in every case they failed against the Nazi military, and the remaining Jews were either killed or deported to the camps, which the Germans euphemistically called "resettlement in the East."


          


          Death squads (19411943)


          


          The German invasion of the Soviet Union in June 1941 opened a new phase. The Holocaust intensified after the Nazis occupied Lithuania, where close to 80% of Lithuanian Jews were exterminated before the end of the year. The Soviet territories occupied by early 1942, including all of Belarus, Estonia, Latvia, Lithuania, Moldova, and Ukraine, and most Russian territory west of the line Leningrad-Moscow-Rostov, contained about four million Jews, including hundreds of thousands who had fled Poland in 1939. Despite the chaos of the Soviet retreat, some effort was made to evacuate Jews, and about a million succeeded in escaping further east. The remaining three million were left at the mercy of the Nazis.


          In these territories, there were fewer restraints on the mass killing of Jews than there were in countries like France or the Netherlands, where there was a long tradition of tolerance and the rule of law, or even Poland where, despite a strong tradition of antisemitism, there was considerable resistance to Nazi persecution of Polish Jews. In the Baltic states, Belarus, and Ukraine, native antisemitism was reinforced by hatred of Communist rule, which many people associated with the Jews. Thousands of people in these countries actively collaborated with the Nazis. Ukrainians and Latvians joined SS auxiliary forces in large numbers and did much of the dirty work in Nazi extermination camps. Raul Hilberg writes that these were ordinary citizens, not hoodlums or thugs; the great majority were university-educated professionals. They used their skills to become efficient killers, according to Michael Berenbaum.


          Despite the subservience of the Army high command to Hitler, Himmler did not trust the Army to approve of, let alone carry out, the large-scale killings of Jews in the occupied Soviet territories. This task was assigned to SS formations called Einsatzgruppen ("task groups"), under the overall command of Heydrich. These had been used on a limited scale in Poland in 1939, but were now organized on a much larger scale. Einsatzgruppe A (commanded by SS-Brigadefhrer Dr. Franz Stahlecker) was assigned to the Baltic area, Einsatzgruppe B (SS-Brigadefhrer Artur Nebe) to Belarus, Einsatzgruppe C (SS-Gruppenfhrer Dr. Otto Rasch) to north and central Ukraine, and Einsatzgruppe D (SS-Gruppenfhrer Dr. Otto Ohlendorf) to Moldova, south Ukraine, the Crimea, and, during 1942, the north Caucasus. Of the four Einsatzgruppen, three were commanded by holders of doctorate degrees, of whom one (Rasch) held a double doctorate.


          According to Ohlendorf at his trial, "the Einsatzgruppen had the mission to protect the rear of the troops by killing the Jews, gypsies, Communist functionaries, active Communists, and all persons who would endanger the security." In practice, their victims were nearly all defenseless Jewish civilians (not a single Einsatzgruppe member was killed in action during these operations). By December 1941, the four Einsatzgruppen listed above had killed, respectively, 125,000, 45,000, 75,000, and 55,000 peoplea total of 300,000 peoplemainly by shooting or with hand grenades at mass killing sites outside the major towns.


          The United States Holocaust Memorial Museum tells the story of one survivor of the Einsatzgruppen in Piryatin, Ukraine, when they killed 1,600 Jews on April 6, 1942, the second day of Passover:


          
            I saw them do the killing. At 5:00 p.m. they gave the command, "Fill in the pits." Screams and groans were coming from the pits. Suddenly I saw my neighbour Ruderman rise from under the soil  His eyes were bloody and he was screaming: "Finish me off!"  A murdered woman lay at my feet. A boy of five years crawled out from under her body and began to scream desperately. "Mommy!" That was all I saw, since I fell unconscious.

          


          The most notorious massacre of Jews in the Soviet Union was at a ravine called Babi Yar outside Kiev, where 33,771 Jews were killed in a single operation on September 2930, 1941. The killing of all the Jews in Kiev was decided on by the military governor (Major-General Friedrich Eberhardt), the Police Commander for Army Group South (SS-Obergruppenfhrer Friedrich Jeckeln) and the Einsatzgruppe C Commander Otto Rasch. It was carried out by a mixture of SS, SD and Security Police, assisted by Ukrainian police.


          On Monday the Jews of Kiev gathered by the cemetery, expecting to be loaded onto trains. The crowd was large enough that most of the men, women, and children could not have known what was happening until it was too late: by the time they heard the machine-gun fire, there was no chance to escape. All were driven down a corridor of soldiers, in groups of ten, and then shot. A truck driver described the scene:


          
            
              	

              	Kikes of the city of Kiev and vicinity! On Monday, September 29, you are to appear by 08:00 a.m. with your possessions, money, documents, valuables, and warm clothing at Dorogozhitskaya Street, next to the Jewish cemetery. Failure to appear is punishable by death.

              	
            


            
              	
                Order posted in Kiev in Russian and Ukrainian, on or around September 26, 1941.

              
            

          


          
            [O]ne after the other, they had to remove their luggage, then their coats, shoes, and overgarments and also underwear  Once undressed, they were led into the ravine which was about 150 meters long and 30 meters wide and a good 15 meters deep  When they reached the bottom of the ravine they were seized by members of the Schutzpolizei and made to lie down on top of Jews who had already been shot  The corpses were literally in layers. A police marksman came along and shot each Jew in the neck with a submachine gun  I saw these marksmen stand on layers of corpses and shoot one after the other  The marksman would walk across the bodies of the executed Jews to the next Jew, who had meanwhile lain down, and shoot him.

          


          
            [image: From left to right; Heinrich Himmler, Reinhard Heydrich, and Karl Wolff (second from the right) at the Obersalzberg, May 1939. Wolff wrote in his diary that Himmler had vomited after witnessing the mass shooting of 100 Jews.]
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          In August 1941 Himmler travelled to Minsk where he personally witnessed 100 Jews being shot in a ditch outside the town, an event described by SS-Obergruppenfhrer Karl Wolff in his diary. "Himmler's face was green. He took out his handkerchief and wiped his cheek where a piece of brain had squirted up on to it. Then he vomited." After recovering his composure, he lectured the SS men on the need to follow the "highest moral law of the Party" in carrying out their tasks.


          In December 1941, a few cases of typhus broke out in the Bogdanovka concentration camp in Transnistria, where over 50,000 Jews were held. A decision was made by the German adviser to the Romanian administration of the district and the Romanian District Commissioner to murder all the inmates. The Aktion began on December 21, and was carried out by Romanian soldiers and gendarmes, Ukrainian police and civilians from Golta, and local ethnic Germans under the commander of the Ukrainian regular police, Kazachievici. Thousands of disabled and ill inmates were forced into two locked stables, which were doused with kerosene and set ablaze, burning alive all those inside. Other inmates were led in groups to a ravine in a nearby forest and shot in the neck. The remaining Jews dug pits with their bare hands in the bitter cold, and packed them with frozen corpses. Thousands of Jews froze to death. A break was made for Christmas, but the killing resumed on December 28. By December 31, over 40,000 Jews had been killed.


          By the end of 1941, however, the Einsatzgruppen had killed only 15 percent of the Jews in the occupied Soviet territories, and it was apparent that these methods could not be used to kill all the Jews of Europe. Even before the invasion of the Soviet Union, experiments with killing Jews in the back of vans using gas from the van's exhaust had been carried out, and when this proved too slow, more lethal gasses were tried. For large-scale killing by gas, however, fixed sites would be needed, and it was decidedprobably by Heydrich and Eichmannthat the Jews should be brought to camps specifically built for the purpose.


          In his Nuremberg testimony on April 15, 1946, Rudolf H, the commandant of Auschwitz, testified that Heinrich Himmler personally ordered him to prepare Auschwitz to carry out the 'final solution':


          
            In the summer of 1941 I was summoned to Berlin to Reichsfuehrer SS Himmler to receive personal orders. He told me something to the effectI do not remember the exact wordsthat the Fuehrer had given the order for a final solution of the Jewish question. We, the SS, must carry out that order. If it is not carried out now then the Jews will later on destroy the German people. He had chosen Auschwitz on account of its easy access by rail and also because the extensive site offered space for measures ensuring isolation.

          


          Laurence Rees writes that H may have misremembered the year this was said to him. Himmler did indeed visit H in the summer of 1941, but there is no evidence that the Final Solution had been planned at this stage. Rees writes that the meeting predates the killings of Jewish men by the Einsatzgruppen in the East and the expansion of the killings in July 1941. It also predates the Wannsee Conference. Rees speculates that the conversation with Himmler was most likely in the summer of 1942. The first gassings, using an industrial gas derived from prussic acid and known by the brand name Zyklon-B, were carried out at Auschwitz in September 1941.


          


          Wannsee Conference and the Final Solution (19421945)
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                  	Further information: Operation Reinhard, Wannsee Conference.


                  	Those present at the conference: Josef Bhler, Adolf Eichmann, Roland Freisler, Reinhard Heydrich, Otto Hofmann, Gerhard Klopfer, Friedrich Wilhelm Kritzinger, Rudolf Lange, Georg Leibbrandt, Martin Luther, Heinrich Mller, Erich Neumann, Karl Eberhard Schngarth, Wilhelm Stuckart

                

              

            

          


          By the end of 1941, Himmler and Heydrich were becoming increasingly impatient with the progress of the Final Solution. Their main opponent was Gring, who had succeeded in exempting Jewish industrial workers from the orders to deport all Jews to the General Government and who had allied himself with the Army commanders who were opposing the extermination of the Jews out of mixture of economic calculation, distaste for the SS and (in some cases) humanitarian sentiment. Although Gring's power had declined since the defeat of his Luftwaffe in the Battle of Britain, he still had privileged access to Hitler and had great obstructive power.


          Heydrich therefore convened a conferencethe Wannsee Conferenceon January 20, 1942 at a villa, Am Groen Wannsee No. 56-58, in the suburbs of Berlin to finalize a plan for the extermination of the Jews. The plan became known (after Reinhard Heydrich) as Aktion Reinhard (Operation Reinhard). Present were Heydrich, Eichmann, Heinrich Mller (head of the Gestapo), and representatives of the Ministry for the Occupied Eastern Territories, the Ministry for the Interior, the Four Year Plan Office, the Ministry of Justice, the General Government in Poland (where over two million Jews still lived), the Foreign Office, the Race and Resettlement Office, and the Nazi Party, and the office responsible for distributing Jewish property. Also present was SS-Sturmbannfhrer Rudolf Lange, the SD commander in Riga, who had recently carried out the liquidation of the Riga ghetto. He seems to have been there to advise the officials on the practicalities of killing people on an industrial scale.


          Michael Berenbaum writes that the 15 men seated at the table were considered the best and the brightest; more than half of them held doctorates from German universities. Butlers served brandy as they talked.


          The men were presented with a plan for killing all the Jews in Europe, including 330,000 Jews in England and 4,000 in Ireland, although the minutes taken by Eichmann refer to this only through euphemisms, such as "  emigration has now been replaced by evacuation to the East. This operation should be regarded only as a provisional option, though in view of the coming final solution of the Jewish question it is already supplying practical experience of vital importance."


          The officials were told there were 2.3 million Jews in the General Government, 850,000 in Hungary, 1.1 million in the other occupied countries, and up to 5 million in the Soviet Union (although only 3 million of these were in areas under German occupation) a total of about 6.5 million. These would all be transported by train to extermination camps (Vernichtungslager) in Poland, where those unfit for work would be gassed at once. In some camps, such as Auschwitz, those fit for work would be kept alive for a while, but eventually all would be killed. Gring's representative, Dr. Erich Neumann, gained a limited exemption for some classes of industrial workers.


          


          Extermination camps


          
            
              Approx. number killed at each extermination camp (Source: Yad Vashem)
            

            
              	Camp name

              	Killed

              	Ref.
            


            
              	Auschwitz II

              	1,400,000

              	
            


            
              	Belzec

              	600,000

              	
            


            
              	Chelmno

              	320,000

              	
            


            
              	Jasenovac

              	600,000

              	
            


            
              	Majdanek

              	360,000

              	
            


            
              	Maly Trostinets

              	65,000

              	
            


            
              	Sobibr

              	250,000

              	
            


            
              	Treblinka

              	870,000

              	
            

          


          During 1942, in addition to Auschwitz, five other camps were designated as extermination camps (Vernichtungslager) for the carrying out of the Reinhard plan. Two of these, at Chelmno (also known as Kulmhof) and Majdanek were already functioning as labor camps: these now had extermination facilities added to them. Three new camps were built for the sole purpose of killing large numbers of Jews as quickly as possible, at Belzec, Sobibr and Treblinka. A seventh camp, at Maly Trostinets in Belarus, was also used for this purpose. Jasenovac was an extermination camp where mostly ethnic Serbs were killed.


          Extermination camps are frequently confused with concentration camps such as Dachau and Belsen, which were mostly located in Germany and intended as places of incarceration and forced labor for a variety of enemies of the Nazi regime (such as Communists and gays). They should also be distinguished from slave labor camps, which were set up in all German-occupied countries to exploit the labor of prisoners of various kinds, including prisoners of war. In all Nazi camps there were very high death rates as a result of starvation, disease and exhaustion, but only the extermination camps were designed specifically for mass killing.


          
            
              	

              	There was a place called the ramp where the trains with the Jews were coming in. They were coming in day and night, and sometimes one per day and sometimes five per day  Constantly, people from the heart of Europe were disappearing, and they were arriving to the same place with the same ignorance of the fate of the previous transport. And the people in this mass  I knew that within a couple of hours  ninety percent would be gassed.

              	
            


            
              	
                 Rudolf Vrba, who worked on the Judenrampe in Auschwitz from August 18, 1942 to June 7, 1943.

              
            

          


          The extermination camps were run by SS officers, but most of the guards were Ukrainian or Baltic auxiliaries. Regular German soldiers were kept well away.


          


          Gas chambers


          At the extermination camps with gas chambers all the prisoners arrived by train. Sometimes entire trainloads were sent straight to the gas chambers, but usually the camp doctor on duty subjected individuals to selections, where a small percentage were deemed fit to work in the slave labor camps; the majority were taken directly from the platforms to a reception area where all their clothes and other possessions were seized by the Nazis to help fund the war. They were then herded naked into the gas chambers. Usually they were told these were showers or delousing chambers, and there were signs outside saying "baths" and "sauna." They were sometimes given a small piece of soap and a towel so as to avoid panic, and were told to remember where they had put their belongings for the same reason. When they asked for water because they were thirsty after the long journey in the cattle trains, they were told to hurry up, because coffee was waiting for them in the camp, and it was getting cold.


          According to Rudolf H, commandant of Auschwitz, bunker 1 held 800 people, and bunker 2 held 1,200. Once the chamber was full, the doors were screwed shut and solid pellets of Zyklon-B were dropped into the chambers through vents in the side walls, releasing a toxic gas. Those inside died within 20 minutes; the speed of death depended on how close the inmate was standing to a gas vent, according to H, who estimated that about one third of the victims died immediately. Joann Kremer, an SS doctor who oversaw the gassings, testified that: "Shouting and screaming of the victims could be heard through the opening and it was clear that they fought for their lives." When they were removed, if the chamber had been very congested, as they often were, the victims were found half-squatting, their skin colored pink with red and green spots, some foaming at the mouth or bleeding from the ears.


          The gas was then pumped out, the bodies were removed (which would take up to four hours), gold fillings in their teeth were extracted with pliers by dentist prisoners, and women's hair was cut. The floor of the gas chamber was cleaned, and the walls whitewashed. The work was done by the Sonderkommando prisoners, Jews who hoped to buy themselves a few extra months of life. In crematoria 1 and 2, the Sonderkommando lived in an attic above the crematoria; in crematoria 3 and 4, they lived inside the gas chambers. When the Sonderkommando had finished with the bodies, the SS conducted spot checks to make sure all the gold had been removed from the victims' mouths. If a check revealed that gold had been missed, the Sonderkommando prisoner responsible was thrown into the furnace alive as punishment.


          At first, the bodies were buried in deep pits and covered with lime, but between September and November 1942, on the orders of Himmler, they were dug up and burned. In the spring of 1943, new gas chambers and crematoria were built to accommodate the numbers.


          
            Another improvement we made over Treblinka was that we built our gas chambers to accommodate 2,000 people at one time, whereas at Treblinka their 10 gas chambers only accommodated 200 people each. The way we selected our victims was as follows: we had two SS doctors on duty at Auschwitz to examine the incoming transports of prisoners. The prisoners would be marched by one of the doctors who would make spot decisions as they walked by. Those who were fit for work were sent into the Camp. Others were sent immediately to the extermination plants. Children of tender years were invariably exterminated, since by reason of their youth they were unable to work. Still another improvement we made over Treblinka was that at Treblinka the victims almost always knew that they were to be exterminated and at Auschwitz we endeavored to fool the victims into thinking that they were to go through a delousing process. Of course, frequently they realized our true intentions and we sometimes had riots and difficulties due to that fact. Very frequently women would hide their children under the clothes but of course when we found them we would send the children in to be exterminated. We were required to carry out these exterminations in secrecy but of course the foul and nauseating stench from the continuous burning of bodies permeated the entire area and all of the people living in the surrounding communities knew that exterminations were going on at Auschwitz.


             Rudolf H, Auschwitz camp commandant, Nuremberg testimony.

          


          


          Jewish resistance


          
            
              	
                
                  	Further information: Jewish resistance during the Holocaust.


                  	For uprisings: Warsaw Ghetto Uprising, Białystok Ghetto Uprising, Marcinkance Ghetto Uprising, Sobibr extermination camp, Żydowski Związek Walki, Żydowska Organizacja Bojowa.


                  	For Jewish partisans, volunteers, and escapees: Yitzhak Arad, Bielski partisans, Masha Bruskina, Eugenio Cal, Jewish Brigade, Jewish partisans, Abba Kovner, Dov Lopatyn, Moe Pijade, Haviva Reik, Special Interrogation Group, Hannah Szenes, Rudolf Vrba, Alfrd Wetzler, Shalom Yoran, Simcha Zorin.


                  	For how stories were preserved in the Warsaw Ghetto: Emanuel Ringelblum, Oyneg Shabbos (group).
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                    An image from the Warsaw Ghetto Uprising.
                  

                

              
            


            
              	
                

              
            

          


          Yehuda Bauer and other historians argue that resistance consisted not only of physical opposition, but of any activity that gave the Jews dignity and humanity in humiliating and inhumane conditions.


          
            In every ghetto, in every deportation train, in every labor camp, even in the death camps, the will to resist was strong, and took many forms. Fighting with the few weapons that would be found, individual acts of defiance and protest, the courage of obtaining food and water under the threat of death, the superiority of refusing to allow the Germans their final wish to gloat over panic and despair.


            Even passivity was a form of resistance. To die with dignity was a form of resistance. To resist the demoralizing, brutalizing force of evil, to refuse to be reduced to the level of animals, to live through the torment, to outlive the tormentors, these too were acts of resistance. Merely to give a witness of these events in testimony was, in the end, a contribution to victory. Simply to survive was a victory of the human spirit."


             Martin Gilbert. The Holocaust: The Jewish Tragedy.

          


          There are many examples of Jewish resistance, most notably the Warsaw Ghetto Uprising of January 1943, when thousands of poorly armed Jewish fighters held the SS at bay for four weeks, and killed several hundred Germans before being crushed by overwhelmingly superior forces. This was followed by the uprising in the Treblinka extermination camp in May 1943, when about 200 inmates escaped from the camp after overpowering the guards. Two weeks later, there was an uprising in the Bialystok ghetto. In September, there was a short-lived uprising in the Vilnius ghetto. In October, 600 Jewish and Russian prisoners attempted an escape at the Sobibr death camp. About 60 survived and joined the Soviet partisans. On October 7, 1944, the Jewish Sonderkommandos at Auschwitz staged an uprising. Female prisoners had smuggled in explosives from a weapons factory, and Crematorium IV was partly destroyed by an explosion. The prisoners then attempted a mass escape, but all 250 were killed soon after.


          An estimated 20,000 to 30,000 Jewish partisans (see the list at the top of this section) actively fought the Nazis and their collaborators in Eastern Europe. The Jewish Brigade, a unit of 5,000 volunteers from the British Mandate of Palestine fought in the British Army. German-speaking volunteers from the Special Interrogation Group performed commando and sabotage operations against the Nazis behind front lines in the Western Desert Campaign.


          In Poland and the occupied Soviet lands, thousands of Jews fled into the swamps and forests and joined the partisans, although the partisan movements did not always welcome them. In Lithuania and Belarus, an area with a heavy concentration of Jews, and also an area which suited partisan operations, Jewish partisan groups saved thousands of Jews from extermination. No such opportunities existed for the Jewish populations of cities such as Amsterdam or Budapest. Joining the partisans was an option only for the young and the fit who were willing to leave their families. Many Jewish families preferred to die together rather than be separated.


          For the great majority of Jews resistance could take only the passive forms of delay, evasion, negotiation, bargaining and, where possible, bribery of German officials. The Nazis encouraged this by forcing the Jewish communities to police themselves, through bodies such as the Reich Association of Jews (Reichsvereinigung der Juden) in Germany and the Jewish Councils ( Judenrate) in the urban ghettos in occupied Poland. They held out the promise of concessions in exchange for each surrender, enmeshing the Jewish leadership so deeply in well-intentioned compromise that a decision to stand and fight was never possible. Holocaust survivor Alexander Kimel wrote: "The youth in the Ghettos dreamed about fighting. I believe that although there were many factors that inhibited our responses, the most important factors were isolation and historical conditioning to accepting martyrdom."


          The historical conditioning of the Jewish communities of Europe to accept persecution and avert disaster through compromise and negotiation was the most important factor in the failure to resist until the very end The Warsaw Ghetto uprising took place only when the Jewish population had been reduced from 500,000 to 100,000, and it was obvious that no further compromise was possible. Paul Johnson writes: "The Jews had been persecuted for a millennium and a half and had learned from long experience that resistance cost lives rather than saved them. Their history, their theology, their folklore, their social structure, even their vocabulary trained them to negotiate, to pay, to plead, to protest, not to fight."


          The Jewish communities were also systematically deceived about German intentions, and were cut off from most sources of news from the outside world. The Germans told the Jews that they were being deported to work camps  euphemistically calling it "resettlement in the East"  and maintained this illusion through elaborate deceptions all the way to the gas chamber doors to avoid uprisings. As photographs testify, Jews disembarked at the railway stations at Auschwitz and other extermination camps carrying sacks and suitcases, clearly having no idea of the fate that awaited them. Rumours of the reality of the extermination camps filtered back only slowly to the ghettos, and were usually not believed, just as they were not believed when couriers such as Jan Karski, the Polish resistance fighter, conveyed them to the western Allies.


          


          Climax


          Heydrich was assassinated in Prague in June 1942. He was succeeded as head of the RSHA by Ernst Kaltenbrunner. Kaltenbrunner and Eichmann, under Himmler's close supervision, oversaw the climax of the Final Solution. During 1943 and 1944, the extermination camps worked at a furious rate to kill the hundreds of thousands of people shipped to them by rail from almost every country within the German sphere of influence. By the spring of 1944, up to 8,000 people were being gassed every day at Auschwitz.


          Despite the high productivity of the war industries based in the Jewish ghettos in the General Government, during 1943 they were liquidated, and their populations shipped to the camps for extermination. The largest of these operations, the deportation of 100,000 people from the Warsaw Ghetto in early 1943, provoked the Warsaw Ghetto Uprising, which was suppressed with great brutality. At the same time, rail shipments arrived regularly from western and southern Europe. Few Jews were shipped from the occupied Soviet territories to the camps: the killing of Jews in this zone was left in the hands of the SS, aided by locally-recruited auxiliaries. In any case, by the end of 1943 the Germans had been driven from most Soviet territory.


          Shipments of Jews to the camps had priority on the German railways, and continued even in the face of the increasingly dire military situation after the Battle of Stalingrad at the end of 1942 and the escalating Allied air attacks on German industry and transport. Army leaders and economic managers complained at this diversion of resources and at the killing of irreplaceable skilled Jewish workers. By 1944, moreover, it was evident to most Germans not blinded by Nazi fanaticism that Germany was losing the war. Many senior officials began to fear the retribution that might await Germany and them personally for the crimes being committed in their name. But the power of Himmler and the SS within the German Reich was too great to resist, and Himmler could always evoke Hitler's authority for his demands.


          In October 1943, Himmler gave a speech to senior Nazi Party officials gathered in Posen ( Poznan in western Poland). Here he came closer than ever before to stating explicitly that he was intent on exterminating the Jews of Europe:


          
            I may here in this closest of circles allude to a question which you, my party comrades, have all taken for granted, but which has become for me the most difficult question of my life, the Jewish question  I ask of you that what I say in this circle you really only hear and never speak of  We come to the question: how is it with the women and children? I have resolved even here on a completely clear solution. I do not consider myself justified in eradicating the menso to speak killing them or ordering them to be killedand allowing the avengers in the shape of the children to grow up  The difficult decision had to be taken, to cause this people to disappear from the earth.

          


          The audience for this speech included Admiral Karl Dnitz and Armaments Minister Albert Speer, both of whom successfully claimed at the Nuremberg trials that they had had no knowledge of the Final Solution. The text of this speech was not known at the time of their trials.


          The scale of extermination slackened somewhat at the beginning of 1944 once the ghettos in occupied Poland were emptied, but in March 1944, Hitler ordered the military occupation of Hungary, and Eichmann was dispatched to Budapest to supervise the deportation of Hungary's 800,000 Jews. More than half of them were shipped to Auschwitz in the course of the year. The commandant, Rudolf H, said at his trial that he killed 400,000 Hungarian Jews in three months. This operation met strong opposition within the Nazi hierarchy, and there were some suggestions that Hitler should offer the Allies a deal under which the Hungarian Jews would be spared in exchange for a favorable peace settlement. There were unofficial negotiations in Istanbul between Himmler's agents, British agents, and representatives of Jewish organizations, and at one point an attempt by Eichmann to exchange one million Jews for 10,000 trucksthe so-called "blood for goods" proposalbut there was no real possibility of such a deal being struck (see Joel Brand and Rudolf Kastner).


          


          Escapes, publication of news of the death camps (AprilJune 1944)
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                    Bratislava, JuneJuly 1944. Rudolf Vrba (right) escaped from Auschwitz on April 7, 1944, bringing the first credible news to the world of the mass murder that was taking place there. Arnost Rosin (left), escaped on May 27, 1944.
                  

                

              
            

          


          Escapes from the camps were few, but not unknown. The few Auschwitz escapes that succeeded were made possible by the Polish underground inside the camp and local people outside. In 1940, the Auschwitz commandant reported that "the local population is fanatically Polish and  prepared to take any action against the hated SS camp personnel. Every prisoner who managed to escape can count on help the moment he reaches the wall of a first Polish farmstead."


          In February 1942, an escaped inmate from the Chelmno extermination camp, Jacob Grojanowski, reached the Warsaw Ghetto, where he gave detailed information about the Chelmno camp to the Oneg Shabbat group. His report, which became known as the Grojanowski Report, was smuggled out of the ghetto through the channels of the Polish underground to the Delegatura, and reached London by June 1942. It is unclear what was done with the report at that point. In the meantime, by the 1st of Febuary, the United States Office of War Information had decided not to release information about the extermination of the Jews because it was felt that it would mislead the public into thinking the war was simply a Jewish problem.


          In 1943 the news about gassing Jews was at least broadcasted from London to The Netherlands. It was also published in illegal newspapers of Dutch resistance (for example in Het Parool of September 27th 1943). However, the news was so unbelievable that many assumed it was merely war propaganda. The publications were halted because they were counter-productive for the Dutch resistance. Nevertheless, many Jews were warned that they would be murdered, but as escape was impossible for most of them, they preferred to believe that the warnings were false.


          In April 1943, Witold Pilecki, a member of the Polish underground, escaped from Auschwitz with information that became the basis of a two-part report in August 1943 that was sent to the Office of Strategic Services (OSS) in London. The report included details about the gas chambers, about "selection," and about the sterilization experiments. It stated that there were three crematoria in Birkenau able to burn 10,000 people daily, and that 30,000 people had been gassed in one day. The author wrote: "History knows no parallel of such destruction of human life." Raul Hilberg writes that the report was filed away with a note that there was no indication as to the reliability of the source.


          Rudolf Vrba and Alfred Wetzler, Jewish inmates, escaped from Auschwitz in April 1944, eventually reaching Slovakia. The 32-page document they dictated to Jewish officials about the mass murder at Auschwitz became known as the Vrba-Wetzler report. Vrba had a photographic memory and had worked on the Judenrampe, where Jews disembarked from the trains to be "selected" either for the gas chamber or slave labor. The level of detail with which he described the transports allowed Slovakian officials to compare his account with their own deportation records, and the corroboration convinced the Allies to take the report seriously.


          Two other Auschwitz inmates, Arnost Rosin and Czesław Mordowicz escaped on May 27, 1944, arriving in Slovakia on June 6, the day of the Normandy landing ( D-Day). Hearing about Normandy, they believed the war was over and got drunk to celebrate, using dollars they'd smuggled out of the camp. They were arrested for violating currency laws, and spent eight days in prison, before the Judenrat paid their fines. The additional information they offered the Judenrat was added to Vrba and Wetzler's report and became known as the Auschwitz Protocols. They reported that, between May 15 and May 27, 1944, 100,000 Hungarian Jews had arrived at Birkenau, and had been killed at an unprecedented rate, with human fat being used to accelerate the burning.


          The BBC and The New York Times published material from the Vrba-Wetzler report on June 15 and June 20, 1944. The subsequent pressure from world leaders persuaded Miklos Horthy to bring the mass deportations of Jews from Hungary to Auschwitz to a halt on July 9, saving up to 200,000 Jews from the extermination camps.


          


          Death marches (19441945)


          


          By mid 1944, the Final Solution had largely run its course. Those Jewish communities within easy reach of the Nazi regime had been largely exterminated, in proportions ranging from more than 90 percent in Poland to about 25 percent in France. In May, Himmler claimed in a speech that "The Jewish question in Germany and the occupied countries has been solved." During 1944, in any case, the task became steadily more difficult. German armies were evicted from the Soviet Union, the Balkans and Italy, and Germany's allies defected or were defeated. In June, the western Allies landed in France. Allied air attacks and the operations of partisans made rail transport increasingly difficult, and the objections of the military to the diversion of rail transport for carrying Jews to Poland more urgent and harder to ignore.


          At this time, as the Soviet armed forces approached, the camps in eastern Poland were closed down, any surviving inmates being shipped west to camps closer to Germany, first to Auschwitz and later to Gross Rosen in Silesia. Auschwitz itself was closed as the Soviets advanced through Poland. The last 13 prisoners, all women, were killed in Auschwitz II on November 25, 1944; records show they were "unmittelbar gettet" ("killed"), leaving open whether they were gassed or otherwise disposed of.


          Despite the desperate military situation, great efforts were made to conceal evidence of what had happened in the camps. The gas chambers were dismantled, the crematoria dynamited, mass graves dug up and the corpses cremated, and Polish farmers were induced to plant crops on the sites to give the impression that they had never existed. In October 1944, Himmler, who is believed to have been negotiating a secret deal with the Allies behind Hitler's back, ordered an end to the Final Solution. But the hatred of the Jews in the ranks of the SS was so strong that Himmler's order was generally ignored. Local commanders continued to kill Jews, and to shuttle them from camp to camp by forced "death marches" until the last weeks of the war.


          Already sick after months or years of violence and starvation, prisoners were forced to march for tens of miles in the snow to train stations; then transported for days at a time without food or shelter in freight trains with open carriages; and forced to march again at the other end to the new camp. Those who lagged behind or fell were shot. Around 100,000 Jews died during these marches.


          The largest and best-known of the death marches took place in January 1945, when the Soviet army advanced on Poland. Nine days before the Soviets arrived at Auschwitz, the SS marched 60,000 prisoners out of the camp toward Wodzislaw, 56 km (35 miles) away, where they were put on freight trains to other camps. Around 15,000 died on the way. Elie Wiesel and his father, Shlomo, were among the marchers:


          
            An icy wind blew in violent gusts. But we marched without faltering.

            Pitch darkness. Every now and then, an explosion in the night. They had orders to fire on any who could not keep up. Their fingers on the triggers, they did not deprive themselves of this pleasure. If one of us had stopped for a second, a sharp shot finished off another filthy son of a bitch.

            Near me, men were collapsing in the dirty snow. Shots.

          


          


          Liberation


          
            
              	
                
                  [image: Starving prisoners in Mauthausen camp, Ebensee, Austria, liberated by the U.S. 80th Infantry Division on May 5, 1945.]

                  
                    Starving prisoners in Mauthausen camp, Ebensee, Austria, liberated by the U.S. 80th Infantry Division on May 5, 1945.
                  

                

              
            


            
              	
                

              
            

          


          
            
              	
                
                  	Invasion of Germany: Battle of Berlin, Death of Adolf Hitler, Prague Offensive, Victory in Europe Day

                

              

            

          


          The first major camp, Majdanek, was discovered by the advancing Soviets on July 23, 1944. Auschwitz was liberated, also by the Soviets, on January 27, 1945; Buchenwald by the Americans on April 11; Bergen-Belsen by the British on April 15; Dachau by the Americans on April 29; Ravensbrck by the Soviets on the same day; Mauthausen by the Americans on May 5; and Theresienstadt by the Soviets on May 8. Treblinka, Sobibor, and Belzec were never liberated, but were destroyed by the Nazis in 1943. Colonel William W. Quinn of the U.S. 7th Army said of Dachau: "There our troops found sights, sounds, and stenches horrible beyond belief, cruelties so enormous as to be incomprehensible to the normal mind."


          
            
              	

              	We heard a loud voice repeating the same words in English and in German: "Hello, hello. You are free. We are British soldiers and have come to liberate you." These words still resound in my ears.

              	
            


            
              	
                Hadassah Rosensaft, inmate of Bergen-Belsen.

              
            

          


          In most of the camps discovered by the Soviets, almost all the prisoners had already been removed, leaving only a few thousand alive7,000 inmates were found in Auschwitz, including 180 children who had been experimented on by doctors. Some 60,000 prisoners were discovered at Bergen-Belsen by the British 11th Armoured Division, 13,000 corpses lay unburied, and another 10,000 died from typhus or malnutrition over the following weeks. The British forced the remaining SS guards to gather up the corpses and place them in mass graves.


          The BBC's Richard Dimbleby famously described the scenes that greeted him and the British Army at Belsen:


          
            Here over an acre of ground lay dead and dying people. You could not see which was which ... The living lay with their heads against the corpses and around them moved the awful, ghostly procession of emaciated, aimless people, with nothing to do and with no hope of life, unable to move out of your way, unable to look at the terrible sights around them ... Babies had been born here, tiny wizened things that could not live ... A mother, driven mad, screamed at a British sentry to give her milk for her child, and thrust the tiny mite into his arms ... He opened the bundle and found the baby had been dead for days.


            This day at Belsen was the most horrible of my life.

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/The_Holocaust"
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        The Importance of Being Earnest
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              The Importance of Being Earnest
            

          


          The Importance of Being Earnest is a play by Oscar Wilde, a comedy of manners (extremely satiric) on the seriousness of society in either three or four acts (depending on edition) inspired by W. S. Gilbert's Engaged. It was first performed for the public on February 14, 1895 at the St. James' Theatre in London.


          It is set in England during the late Victorian era, and its primary source of humour is based upon the main character John's fictitious younger brother Ernest. John's surname, Worthing, is taken from the town where Wilde was staying when he wrote the play.


          Wilde's plays had reached a pinnacle of success and anything new from the playwright was eagerly awaited. The press were always hungry for details and would pursue stories about new plots and characters with a vengeance. To combat this Wilde gave the play a working title, Lady Lancing. The use of seaside town names for leading characters, or the locations of their inception, can be recognised in all four of Wilde's society plays.


          


          Plot summary


          Template:Spoiler


          Algernon, a wealthy young Londoner, pretends to have a friend named Bunbury who lives in the country and frequently is in ill health. Whenever Algernon wants to avoid an unwelcome social obligation, or just get away for the weekend, he makes an ostensible visit to his "sick friend." In this way Algernon can feign piety and dedication, while having the perfect excuse to get out of town, avoiding his responsibilities. He calls this practice " Bunburying."


          
            [image: The original production of The Importance of Being Earnest in 1895 with Allan Aynesworth as Algernon (left) and George Alexander as Jack (right)]

            
              The original production of The Importance of Being Earnest in 1895 with Allan Aynesworth as Algernon (left) and George Alexander as Jack (right)
            

          


          Algernon's real-life best friend lives in the country but makes frequent visits to London. This friend's name is Ernest...or so Algernon thinks. When Ernest leaves his silver cigarette case at Algernon's rooms he finds an inscription in it that claims that it is "From little Cecily with her fondest love to her dear Uncle Jack". This forces Ernest to eventually disclose that his visits to the city are also examples of "Bunburying," much to Algernon's delight.


          In the country, "Ernest" goes by his real name, Jack Worthing, and pretends that he has a wastrel brother named Ernest, who lives in London. When honest Jack comes to the city, he assumes the name, and behaviour, of the profligate Ernest. In the country Jack assumes a more serious attitude for the benefit of Cecily, who is his ward.


          Jack himself wishes to marry Gwendolen, who is Algernon's cousin, but runs into a few problems. First, Gwendolen seems to love him only because she believes his name is Ernest, which she thinks is the most beautiful name in the world. Second, Gwendolen's mother is the terrifying Lady Bracknell. Lady Bracknell is horrified when she learns that Jack was adopted as a toddler when he was discovered in a handbag at a railway station. In her opinion it is absolutely below the standards of her daughter to "marry into a cloakroom and form an alliance with a parcel", as she puts it.


          Jack's description of Cecily appeals to Algernon who resolves to meet her. Algernon soon gets the idea to visit Jack in the country, pretending that he is the mysterious brother "Ernest." Unfortunately, Jack has decided to give up his Bunburying, and to do this he has announced the tragic death of Ernest.


          A series of comic misunderstandings follows, as Algernon-as-Ernest visits the country (as a dead man, as far as the hosts are aware), and Jack shows up in his mourning clothes. There he encounters Jack's ward, Cecily, who believes herself in love with Ernest - the non-existent brother she has never met. After Lady Bracknell arrives, it is discovered that Jack is a nephew of Lady Bracknell who was lost by Miss Prism, Cecilys governess, who was then working for Lady Bracknells sister. That also makes him Algernon's older brother, and the first son of Algernon's father, whose name was Ernest. Jack, therefore, has the real name of Ernest, and he had all along been telling the truth inadvertently. A typical ' deus ex machina' solution. It is suggested at the end of the play that Ernest/Jack will marry Gwendolen and Algernon will marry Cecily. The play contains many examples of Wilde's famous wit. Many readers and scholars have agreed that Algernon represents Wilde's surrogate; he delivers many of the witty one-liners.


          


          Characters
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              Lady Bracknell and Jack Worthing
            

          


          It has a small cast, as follows:


          
            	Jack Worthing (Ernest): In love with Gwendolen. Bachelor. Adopted when very young by Thomas Cardew

          


          
            	Algernon Moncrieff (Algy): First cousin of Gwendolen. Bachelor. Nephew of Lady Bracknell

          


          
            	Lady Augusta Bracknell

          


          
            	Cecily Cardew: daughter of Thomas Cardew wand of Jack Worthing. Lives at his country house in Hertfordshire

          


          
            	Hon. Gwendolen Fairfax: daughter of Lady Bracknell

          


          
            	Miss Prism: governess to Cecily

          


          
            	Rev Dr. Frederick Chasuble: a minister who lives near Jacks country house

          


          
            	Lane: butler to Algernon

          


          
            	Merriman: butler to Jack

          


          


          Translations


          The comedy has been successful even when performed in translation. The title being translatable only to a few languagesit relies on "Ernest" and "earnest" being homophones in Englishit is then usually staged under the title Bunbury, referring to deceit in general.


          In some languages, the literal title is maintained, but loses its character as a pun. In Norwegian it is staged as Hvem er Ernest?, which means "Who is Ernest?" In Spanish-speaking countries, the title is translated as La importancia de llamarse Ernesto (The Importance of Being Named Ernest).


          Several languagesGerman, Dutch, French, Hungarian, Czechoffer equivalent puns. In Germany the play and the 2002 movie are called Ernst sein ist alles ("Being Earnest is all"), keeping precisely the original pun (Ernst being both a first name and a German word for being serious). In Dutch it has been translated as Het belang van Ernst, in which the pun is also fully functional. In French, the play is known as De l'importance d'tre Constant, Constant being both a mildly uncommon first name and the quality of steadfastness; the pun is preserved but with a slightly different meaning. The Italian L'importanza di essere Franco, or The Importance of Being Frank, similarly preserves punning with a slight twist. The same approach has been used in Hungarian: the title has been translated as Szilrdnak kell lenni ("One Must Be Steadfast"), Szilrd being also an uncommon first name meaning "steadfast". In Czech, the title is translated as Jak je důležit mti Filipa ("The Importance of Having Phillip"), which is an idiom for being clever, and Filip is a quite common name.


          


          Four-act version


          When Wilde handed his final draft of the play over to theatrical impresario George Alexander it was complete in four acts. The actor manager of the St. James' Theatre soon began a reworking of the play. Whether to provide space for a 'warmer' or a musical interlude, as was often the bill, it is not entirely clear. However, Wilde agreed to the cuts and various elements of the second and third acts were combined. The "missing" extra act, coming between the current second and third, was heavily cut. The greatest impact was the loss of the character Mr Gribsby, a solicitor, who turns up from London to arrest the profligate "Ernest" (Jack) for his unpaid dining bills. Algernon - who is going by the name "Ernest" at this point - is about to be led away to Holloway Jail unless he settles his accounts immediately. The four-act version was first played on the radio in a BBC production and is still sometimes performed. The 2002 film includes the Gribsby scene from the missing act.


          


          Possible in-jokes


          Wilde's use of the name Ernest may possibly be an in-joke. John Gambril Nicholson in his poem "Of Boy's Names" (Love in Earnest: Sonnets, Ballades, and Lyrics (1892)) contains the lines: " Though Frank may ring like silver bell, And Cecil softer music claim, They cannot work the miracle, 'Tis Ernest sets my heart a-flame." The poem was promoted by John Addington Symonds and Nicholson and Wilde contributed pieces to the same issue of The Chameleon magazine.. Theo Aronson has suggested that the word "earnest" became a code-word for homosexual, as in: "Is he earnest?", in the same way that "Is he so?" and "Is he musical?" were also employed.


          The words bunbury and bunburying, which are used to imply double lives and as excuses for absences are, according to a letter from Aleister Crowley to Sir R. H. Bruce Lockhart, an in-joke conjunction that came about after Wilde boarded a train at Banbury on which he met a schoolboy. They got into conversation and subsequently arranged to meet again at Sunbury.


          While these words may have been such mild in-jokes, Sir Donald Sinden, who had met two of the play's original participants in the 1940s: Irene Vanbrugh, the first Gwendolen; Allan Aynesworth, the first Algy; as well as Lord Alfred Douglas, wrote to The Times to dispute that the words held any sexual connotations, or that 'Cecily' was a synonym for a rentboy: "Although they had ample opportunity, at no time did any of them even hint that Earnest was a synonym for homosexual, or that Bunburying may have implied homosexual sex. The first time I heard it mentioned was in the 1980s and I immediately consulted Sir John Gielgud whose own performance of Jack Worthing in the same play was legendary and whose knowledge of theatrical lore was encyclopaedic. He replied in his ringing tones: "No-No! Nonsense, absolute nonsense: I would have known."


          


          Trivia


          
            	John Gielgud was considered to be the greatest Jack Worthing of the twentieth century, and his 1947 Broadway production won the only Tony Award ever given for Best Foreign Production.


            	Lady Bracknell's phrase A handbag? has been claimed to be the single quotation in English drama that has given rise to the most varied readings, ranging from incredulous through scandalized to just plain baffled. There is scarcely an actress who has not tried to put her own personal stamp on it, but the most famous is that of Edith Evans in Anthony Asquith's film, who delivered the line loudly in a mixture of horror, incredulity and condescension.


            	The Marquess of Queensberry, father of Wilde's male lover Lord Alfred Douglas, attempted to enter the theatre on the play's opening night to publicly expose Oscar Wilde's homosexuality, but Wilde was tipped in advance and Queensberry was refused a ticket. Due to Wilde's personal troubles, however, the play was closed after only 83 performances, despite its success.


            	The name 'Miss Prism' is a pun on 'misprision', the word for concealing an error from authority.


            	When Jack tells Lady Bracknell that Cecily has a fortune of 'about a hundred and thirty thousand pounds' that is roughly the equivalent of 10,000,000 or US$18,000,000 in 2005.


            	At the time the play was written Victoria Station in London was actually two adjacent terminal stations sharing the same name. To the east was the terminal of the decidedly ramshackle London, Chatham and Dover Railway and to the west, the much more fashionable London, Brighton and South Coast Railwaythe Brighton Line. Although the two stations shared a dividing wall, there was no interconnection: it was necessary to walk out into the street to pass from one station to the other. Jack explains that he was found in a handbag in the cloakroom at Victoria Station and tries to mitigate the circumstance by assuring Lady Bracknell that it was the more socially acceptable "Brighton line."


            	In 2004's Spider-Man 2, Mary Jane Watson ( Kirsten Dunst) appears on Broadway in a scene from Earnest.


            	The famous Spanish singer, Enrique Bunbury, named himself after the character Bunbury.

          


          


          Film versions


          
            	The 1952 film of the play was directed by Anthony Asquith and stars Michael Denison (Algernon), Michael Redgrave (Jack), Dame Edith Evans (Lady Bracknell), Dorothy Tutin (Cecily), Joan Greenwood (Gwendolen), and Margaret Rutherford (Miss Prism).


            	The 1992 remake was directed by Kurt Baker.


            	The 2002 remake stars Colin Firth (Jack), Rupert Everett (Algy), Dame Judi Dench (Lady Bracknell), Reese Witherspoon (Cecily), Frances O'Connor (Gwendolen), Anna Massey (Miss Prism), and Tom Wilkinson (Dr. Chasuble) and was directed by Oliver Parker.

          


          


          Adaptations


          
            	A musical based on the play called Ernest in Love opened off-Broadway in 1960 to glowing reviews. It starred John Irving as Jack and Louis Edmonds as Algernon. The show was later revived and translated into Japanese in 2005 for the Takarazuka Revue in Japan.
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              The Iron Bridge
            


            
              	Carries

              	pedestrian traffic
            


            
              	Crosses

              	River Severn
            


            
              	Locale

              	Ironbridge Gorge near Coalbrookdale
            


            
              	Design

              	cast iron arch bridge
            


            
              	Longestspan

              	30.5metres (100ft)
            


            
              	Totallength

              	60metres (200ft)
            


            
              	Clearance below

              	60feet (18m)
            


            
              	Beginningdate of construction

              	1775
            


            
              	Completiondate

              	1779
            


            
              	Openingdate

              	1781-01-01
            


            
              	Coordinates

              	Coordinates:
            

          


          The Iron Bridge crosses the River Severn at the Ironbridge Gorge, by the village of Ironbridge, in Shropshire, England. It was the first bridge in the world to be made out of cast iron.


          


          Construction


          In the early eighteenth century the only way to cross the Severn Gorge was by ferry. However, the industries that were growing in the area of Coalbrookdale and Broseley needed a more reliable crossing.


          In 1773, Thomas Farnolls Pritchard wrote to a local ironmaster, John Wilkinson of Broseley, to suggest building a bridge out of cast iron. By 1775, Pritchard had finalised the plans, and Abraham Darby III, an ironmaster working at Coalbrookdale in the gorge, was commissioned to cast and build the bridge.
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              The Iron Bridge
            

          


          Shares were issued to raise the 3,200 required, and Darby agreed to fund any overspend. Although it had been predicted that 300 tons of iron would be needed (costing 7 a ton), in the end 379 tons were used, costing Darby and his company nearly 3,000. There would be many other costs to bear (masonry abutments, assembly etc), so that the project was far more expensive than first envisaged. Darby bore most of the cost over-run, and was in debt for the rest of his short life.


          Being the first of its kind, the construction had no precedent; the method chosen to create the structure was therefore based on carpentry. Each member of the frame was cast separately, and fastenings followed those used in woodworking, such as the mortise and tenon and blind dovetail joints. Bolts were used to fasten the half-ribs together at the crown of the arch. Very large parts were needed to create a structure to span 100 feet rising to 60 feet above the river. The largest parts were the half-ribs, each about 70 ft long and weighing 5.25 tons. The bridge comprises more than 800 castings of 12 basic types.


          The bridge was raised in the summer of 1779, and it was opened on New Year's Day 1781. In 2001, the BBC screened a documentary in which a half-sized model of the bridge was built to test recent research over the construction. Instead of large timber towers, a pair of uprights with a crosspiece was used to erect each of the ribs in sequence. The abutments were built afterwards.
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              Table of tolls to use the bridge
            

          


          


          Repairs
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              Crack and repairs in bridge
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              Cracked supports
            

          


          Just a few years after the construction of the bridge, cracks were appearing in the masonry abutments, caused by ground movement. Some of the present-day cracks in the cast iron may date from this time, although others are probably casting cracks. Some were pinned with wrought iron straps, but others have been left free. By 1802, the southern stone abutment had to be demolished, and replaced with temporary wooden arches, before eventually being replaced by iron arches. Many of the cracks visible today in the bridge have been left untouched, however. The bridge was over-designed, and subsequent bridges such as those built by Thomas Telford used much less cast iron. For example, his cast iron arch bridge at Buildwas, upstream from Ironbridge, used less than half the weight for a greater span (130 foot span, 170 tons of cast iron). However, it suffered similar problems of abutment movement and was replaced in 1902. The cast iron bridge at Coalport downstream, built in 1818, is even more impressive because of its lean, streamlined design, and it still carries vehicular traffic. It has about half the weight of cast iron and is longer than the earlier Iron bridge structure. It was renovated in 2004.
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              Pedestrians crossing the Iron Bridge with Ironbridge in the background.
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              The Coalport bridge
            

          


          In 1972 a program of major repairs took place on the foundations of the bridge. It involved creating a ferro-concrete counter arch under the river. In 1999-2000, the bridge was renovated again, with replacement of the cast iron road plates with steel plates, and a lightweight top surface. Further information on the manufacture of the cast iron parts has emerged. While the smaller parts were cast using wooden patterns, the large ribs were cast freely into excavated moulds in the casting sand.


          


          Ironbridge settlement


          The Iron Bridge became an 18th century tourist attraction, and the settlement of Ironbridge grew up beside it. Although described by many as a town, it falls within the parish of The Gorge.


          


          The present day


          The bridge was finally barred to vehicular traffic in 1934, but tolls for pedestrians still were collected until 1950, when ownership of the bridge was transferred to Shropshire County Council.


          Ironbridge as a town, and the bridge itself, is a popular tourist attraction, and part of the UNESCO Ironbridge Gorge World Heritage Site. It is a Grade I listed building and a Scheduled Ancient Monument.


          Also of interest, the bridge is a waypoint on the South Telford Heritage Trail.
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          The Kite Runner is the first novel by Afghan American author Khaled Hosseini. Published in 2003, it is the first novel published in English by an author from Afghanistan.


          


          Introduction


          The Kite Runner tells the story of Amir, a well-to-do boy from the Wazir Akbar Khan district of Kabul, who is haunted by the guilt of betraying his childhood friend Hassan, the son of his father's Hazara servant. The story is set against a backdrop of tumultuous events, from the fall of the monarchy in Afghanistan through the Soviet invasion, the mass exodus of refugees to Pakistan and the United States, and the Taliban regime.


          


          Plot


          (The story of 25 chapters is narrated by Amir, directed to the reader, except that chapter 16 is narrated by Rahim Khan, directed to Amir.)


          The two main characters of the story are Amir, a well-to-do Afghan boy, and Hassan, a Hazara (the son of Amir's father's servant, Ali). The boys spend their days in a peaceful Kabul, kite fighting, roaming the streets and being boys. Amirs father, Baba, loves both the boys, but seems often to favour Hassan. He is critical of Amir. Amirs mother died in childbirth, and Amir fears his father blames him for his mothers death. However, he has a kind father figure in the form of Rahim Khan, Babas friend, who understands Amir better, and is supportive of his interest in writing stories.


          A notoriously violent older boy with Nazi sympathies, Assef, blames Amir for socialising with a Hazara, according to Assef an inferior race that should only live in Hazarajat. He prepares to attack Amir with his brass knuckles, but Hassan bravely stands up to him, threatening to shoot Assef in the eye with his slingshot. Assef and his henchmen back off, but Assef says he will take revenge.


          Hassan is a "kite runner" for Amir, he runs to fetch kites Amir has defeated by cutting their strings. He knows where the kite will land without even seeing it. One triumphant day, Amir wins the local tournament, and finally Baba's praise. Hassan goes to run the last cut kite, a great trophy, for Amir saying "For you, a thousand times over." Unfortunately, Hassan runs into Assef and his two henchmen. Hassan refuses to give up Amir's kite, so Assef extracts his revenge, assaulting and anally raping him. Wondering why Hassan is taking so long, Amir searches for Hassan and hides when he hears Assef's voice. He witnesses what happens to Hassan but is too scared to help him. Afterwards, for some time Hassan and Amir keep a distance from each other. When Hassan wants to pick up their friendship again Amir holds it off. When people ask what is the matter, Amir reacts indifferently. He feels ashamed, and is frustrated by Hassan's saint-like behaviour and worries that Baba loves Hassan more, and would love him even more if he knew what happened to Hassan and Amir's cowardly inaction.


          To force Hassan to leave, Amir frames him as a thief, and Hassan falsely confesses. Baba forgives him, despite the fact that, as he explained earlier, he believes that "there is no act more wretched than stealing". Hassan and his father Ali, to Baba's extreme sorrow, leave anyway. Hassan's departure frees Amir of the daily reminder of his cowardice and betrayal, but he still lives in their shadow.


          A short while later, the Russians invade Afghanistan; Amir and Baba escape to Peshawar, Pakistan and then to Fremont, California, where Amir and Baba, who lived in luxury in an expensive mansion in Afghanistan, settle in a humble apartment and Baba begins work at a gas station. Amir eventually takes classes at a local community college to develop his writing skills. Every Sunday, Baba and Amir make extra money selling used goods at a flea market in San Jose. There, Amir meets Soraya Taheri and her family; Soraya's father has contempt of Amir's literary aspiration. Baba has lung cancer but is still capable to do Amir a big favour: he asks Soraya's father permission for Amir to marry her. He agrees and the two marry. Shortly thereafter Baba dies. Amir and Soraya learn that they cannot have children.


          Amir embarks on a successful career as a novelist. Fifteen years after they said goodbye, Amir receives a call from Rahim Khan, who is dying from an illness, who asks him to come to Pakistan. He enigmatically tells Amir "there is a way to be good again". Amir goes.


          From Rahim Khan, Amir learns the fates of Ali and Hassan. Ali was killed by a land mine. Hassan had a wife and a son, named Sohrab, and had returned to Babas house as a caretaker at Rahim Khans request. One day the Taliban ordered him to give it up and leave, but he refused, and was murdered, along with his wife. And the secret truth about Hassan is that Ali was not his father. He is the son of Baba, and Amir's half-brother. Finally, Rahim Khan reveals that the true reason he has called Amir to Pakistan is to go to Kabul to rescue Hassan's son, Sohrab, from an orphanage.


          Amir returns to Taliban-controlled Kabul with a guide, Farid, and search for Sohrab at the orphanage. However, he does not find Sohrab there. The director of the orphanage tells them that a Taliban official has recently taken him. He tells him to go to a football match and the man preaching will be the man who took Sohrab.


          Amir goes and secures an appointment with him at his home. There he finds out that the Taliban official is actually his childhood nemesis Assef. Sohrab is made to dance dressed in women's clothes, and it seems Assef might have been sexually assaulting him (Sohrab later says: "I'm so dirty and full of sin. The bad man and the other two did things to me"). Assef agrees to relinquish him, but only if Amir can beat him in a fight to death, with Sohrab as the prize. Assef brutally beats Amir, but Amir is saved when Sohrab uses his slingshot to shoot out Assef's left eye, fulfilling the threat his father had made years before.


          Amir tells Sohrab of his plans to take him back to America and possibly adopt him, and promises that he will never be sent to an orphanage again. When difficulties arise in adopting Sohrab from Afghanistan, Amir tells Sohrab that he might have to stay in an orphanage for a while after all, and, Sohrab, devastated that Amir considers going back on his promise, attempts suicide. Amir finds Sohrab in time to save his life, and takes him back to the United States. However, Sohrab is emotionally damaged and refuses to speak. This continues on for about a year until his frozen emotions are temporarily thawed when Amir reminisces about his father, Hassan, while kite flying. Amir shows off some of Hassans tricks, and Sohrab begins to interact with Amir again. In the end Sohrab only shows a lopsided smile, but Amir takes to it with all his heart as he runs the kite for Sohrab, saying, "For you, a thousand times over." This is a play on the last words spoken to Hassan before the rape, and denotes the sense of atonement that surrounds the novel.


          


          Characters


          
            	Amir  protagonist and narrator of the novel, said to be born in 1963, in Kabul, who begins as a well-to-do boy in monarchical Afghanistan and later migrates to America following the downfall of the monarchy. Amir is Hassan's half brother; however, Amir doesn't know of their relationship until much later in his life, and Hassan never knows of the relationship.


            	Hassan  a childhood friend of Amir, although Amir never explicitly admitted to this. Hassan is first thought to be the son of Ali (Baba's servant and inexplicit childhood friend) and Sanaubar; later in the story, Hassan was revealed to be the illegitimate son of Baba and Sanaubar. Hassan died without ever knowing about this fact.


            	Assef  a sadistic, bisexual rapist from Amir's neighbourhood in Kabul, antagonist, who as a teenager rapes Hassan and who as an adult seems to sexually assault Hassan's son, Sohrab. Assef is the son of a German mother and Afghan father; as an adult Assef is a member of the Taliban. He has sympathies for Hitler and a hatred of Hazaras, giving a book about his "idol" to Amir at Amir's thirteenth birthday. Many years later, he becomes a Talib-executioner and pedophile. Sohrab severely damages one of Assef's eyes during Assef's fight with Amir.


            	Baba  Amir's father. He is said to be born in the year 1933 (when the Afghan king begins his 40-year reign). He is described as a big, strong, healthy looking man with wild brown hair and beard. Baba is depicted to be of about 1.96 meter (6'5") in height. He is a bit of a party-maker, and known for his strength. (He is said to have fought with a black bear and won the fight, in his younger years). During the book, Baba seems to be a bit disappointed in his son Amir, who he wishes to be as much as a man as he is (but his son only reads books and lets others fight off bullies for him). After leaving Afghanistan for America, he ages quickly and dies young, at fifty-three, in 1986, of cancer. He lives long enough, though, to see his son Amir marry a young Afghan woman called Soraya. Many people attend his funeral.


            	Ali  Baba's servant and inexplicit childhood friend. He was thought initially to be the father of Hassan. He was struck with polio which rendered his right leg useless.


            	Rahim Khan  Baba's business partner and best friend in Afghanistan, later he was the one who tells Amir about Hassan's actual father. Amir liked him as a child, and Rahim Khan is also the one who invited Amir back to Afghanistan to pick up Sohrab. Later in the story, Rahim Khan goes off alone leaving a letter to Amir telling him not to find him. He dies peacefully knowing he has successfully made Amir the man Baba wanted him to be.


            	Soraya  an Afghan woman living in Fremont, California. She marries Amir. Soraya wants to become a teacher. Before marrying Amir, she ran away with an Afghan boyfriend in Virginia, which according to Afghan tradition made her unsuitable for marriage, but Amir loved and married her anyway.


            	Sohrab  son of Hassan, traumatized and sexually abused by the Taliban; Rahim Khan contacts Amir later in life in an attempt to get him to come back to Afghanistan to find Sohrab


            	Sanaubar  Ali's wife who gives birth to Hassan as a result of an affair with Baba. She then leaves home to pursue the life of a gypsy, free from the strict discipline of Islam. She becomes involved with a soldier, who later nostalgically describes her "sugary little cunt" to Hassan. She later returns to Hassan in his adulthood to make up for her neglect of him when he was a child, providing a grandmother figure for Sohrab.


            	Farid  bitter driver who is initially abrasive toward Amir but later befriends him. Farid's two daughters were killed by a land mine years back. Farid is Amir's means of transport, information, and knowledge of current Afghanistan when he returns

          


          


          Reception


          The novel was the third best seller for 2005 in the United States, according to Nielsen BookScan. It was also voted 2006's reading group book of the year. Hosseini's first novel headed a list of 60 titles submitted by entrants to the Penguin/Orange Reading Group prize (UK).
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              	The Last Supper
            


            
              	Leonardo da Vinci, 14951498
            


            
              	tempera on gesso, pitch and mastic
            


            
              	460  880 cm, 181  346 in
            


            
              	Santa Maria delle Grazie, Milan
            

          


          The Last Supper ( Italian: Il Cenacolo or L'Ultima Cena) is a 15th century mural painting in Milan created by Leonardo da Vinci for his patron Duke Ludovico Sforza and his duchess Beatrice d'Este. It represents the scene of The Last Supper from the final days of Jesus as narrated in the Gospel of John 13:21, when Jesus announces that one of his Twelve apostles would betray him.


          The painting measures 460  880 centimeters (15feet  29ft) and covers the back wall of the dining hall at Santa Maria delle Grazie in Milan, Italy. The theme was a traditional one for refectories, but Leonardo's interpretation gave it much greater realism and depth. The lunettes above the main painting, formed by the triple arched ceiling of the refectory, are painted with Sforza coats-of-arms. The opposite wall of the refectory is covered by the Crucifixion fresco by Giovanni Donato da Montorfano, to which Leonardo added figures of the Sforza family in tempera. (These figures have deteriorated in much the same way as has The Last Supper.) Leonardo began work on The Last Supper in 1495 and completed it in 1498however, he did not work on the piece continuously throughout this period. According to 'Leonardo Da Vinci' [Kenneth Clark, p.144, Penguin Books 1939,1993], this beginning date is not certain, as "the archives of the convent have been destroyed and our meagre documents date from 1497 when the painting was nearly finished."


          The Last Supper specifically portrays the reaction given by each apostle when Jesus said one of them would betray him. All twelve apostles have different reactions to the news, with various degrees of anger and shock. From left to right:


          
            	Bartholomew, James, son of Alphaeus and Andrew form a group of three, all are surprised.


            	Judas Iscariot, Peter and John form another group of three. Judas is wearing green and blue and is in shadow, looking rather withdrawn and taken aback by the sudden revelation of his plan. He is clutching a small bag, perhaps signifying the silver given to him as payment to betray Jesus, or perhaps a reference to his role within the 12 disciples as treasurer. He is the only person to have his elbow on the table; traditionally a sign of bad manners. Peter looks angry and is holding a knife pointed away from Christ, perhaps foreshadowing his violent reaction in Gethsemane during Jesus' arrest. The youngest apostle, John, appears to swoon.


            	Thomas, James the Greater and Philip are the next group of three. Thomas is clearly upset; James the Greater looks stunned, with his arms in the air. Meanwhile, Philip appears to be requesting some explanation.


            	Matthew, Jude Thaddeus and Simon the Zealot are the final group of three. Both Jude Thaddeus and Matthew are turned toward Simon, perhaps to find out if he has any answer to their initial questions.

          


          These names are all agreed upon by art historians. In the 19th century, a manuscript (The Notebooks Leonardo Da Vinci pg. 232) was found with their names; before this only Judas, Peter, John and Jesus were positively identified.


          In common with other depictions of The Last Supper from this period, Leonardo adopts the convention of seating the diners on one side of the table, so that none of them have their backs to us. However, most previous depictions had typically excluded Judas by placing him alone on the opposite side of the table from the other eleven disciples and Jesus. Another technique commonly used was placing halos around all the disciples except Judas. Leonardo creates a more dramatic and realistic effect by having Judas lean back into shadow. He also creates a realistic and psychologically engaging means to explain why Judas takes the bread at the same time as Jesus, just after Jesus has predicted that this is what his betrayer will do. Jesus is shown saying this to Saints Thomas and James to his left, who react in horror as Jesus points with his left hand to a piece of bread before them. Distracted by the conversation between John and Peter, Judas reaches for a different piece of bread, as, unseen by him, Jesus too stretches out with his right hand towards it. (Matthew 26: 17-46). All of the angles and lighting draw attention to Christ.


          The painting contains several references to the number 3, which may be an allusion to the Holy Trinity. The Apostles are seated in groupings of three; there are three windows behind Jesus; and the shape of Jesus' figure resembles a triangle. There may have been many other references that have since been lost to the painting's deterioration.


          


          Medium


          Leonardo painted The Last Supper on a dry wall rather than on wet plaster, so it is not a true fresco. Because a fresco cannot be modified as the artist works, Leonardo instead chose to seal the stone wall with a layer of pitch, gesso and mastic, then paint onto the sealing layer with tempera. Because of the method used, the piece has not withstood time very well  within a few years of completion it had already begun showing signs of deterioration.


          


          Damage and restorations


          As early as 1517 the painting was starting to flake. By 1556less than sixty years after it was finished  Leonardo's biographer Giorgio Vasari described the painting as already "ruined" and so deteriorated that the figures were unrecognisable. In 1652 a doorway was cut through the (then unrecognisable) painting, and later bricked up; this can still be seen as the irregular arch shaped structure near the centre base of the painting. It is believed, through early copies, that Jesus' feet were in a position symbolizing the forthcoming crucifixion. In 1768 a curtain was hung over the painting for the purpose of protection; it instead trapped moisture on the surface, and whenever the curtain was pulled back, it scratched the flaking paint.


          A first restoration was attempted in 1726 by Michelangelo Bellotti, who filled in missing sections with oil paint then varnished the whole mural. This repair did not last well and another restoration was attempted in 1770 by Giuseppe Mazza. Mazza stripped off Bellotti's work then largely repainted the painting; he had redone all but three faces when he was halted due to public outrage. In 1796 French troops used the refectory as an armory; they threw stones at the painting and climbed ladders to scratch out the Apostles' eyes. The refectory was then later used as a prison; it is not known if any of the prisoners may have damaged the painting. In 1821 Stefano Barezzi, an expert in removing whole frescoes from their walls intact, was called in to remove the painting to a safer location; he badly damaged the centre section before realising that Leonardo's work was not a fresco. Barezzi then attempted to reattach damaged sections with glue. From 1901 to 1908, Luigi Cavenaghi first completed a careful study of the structure of the painting, then began cleaning it. In 1924 Oreste Silvestri did further cleaning, and stabilised some parts with stucco.


          During World War II, on August 15, 1943, the refectory was struck by a bomb; protective sandbagging prevented the painting being struck by bomb splinters, but it may have been damaged further by the vibration. From 1951 to 1954 another clean-and-stabilise restoration was undertaken by Mauro Pelliccioli.


          


          Major restoration


          The painting's appearance in the late 1970s was badly deteriorated and unrecognizable. From 1978 to 1999 Pinin Brambilla Barcilon guided a major restoration project which undertook to permanently stabilize the painting, and reverse the damage caused by dirt, pollution, and the misguided 18th and 19th century restoration attempts. Since it had proved impractical to move the painting to a more controlled environment, the refectory was instead converted to a sealed, climate controlled environment, which meant bricking up the windows. Then, detailed study was undertaken to determine the painting's original form, using scientific tests (especially infrared reflectoscopy and microscopic core-samples), and original cartoons preserved in the Royal Library at Windsor Castle. Some areas were deemed unrestorable. These were re-painted with watercolour in subdued colours intended to indicate they were not original work, whilst not being too distracting.


          This restoration took 21 years and on May 28, 1999 the painting was put back on display, although intending visitors are required to book ahead and can only stay for 15 minutes. When it was unveiled, considerable controversy was aroused by the dramatic changes in colours, tones, and even some facial shapes. James Beck, professor of art history at Columbia University and founder of ArtWatch International, had been a particularly strong critic.


          


          Rumours and alternative theories


          A common rumour surrounding the painting is that the same model was used for both Jesus and Judas. The story often goes that the innocent-looking young man, a baker, posed at nineteen for Jesus. Some years later Leonardo discovered a hard-bitten criminal as the model for Judas, not realizing he was the same man. There is no evidence that Leonardo used the same model for both figures and the story usually overestimates the time it took Leonardo to finish the mural.


          Some writers identify the person to Jesus' right not with the Apostle John (as is supposed by icongraphical tradition and confirmed by art historians) but with Mary Magdalene. This theory was the topic of the book The Templar Revelation, and plays a central role in Dan Brown's novel The Da Vinci Code (2003).
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          Critics of these theories will point out that:


          
            	Leonardo was requested to paint the Last Supper, which naturally included Jesus and his Twelve Apostles. As there are only thirteen figures in the painting, an apostle would have been missing to make way for Mary Magdalene. Somebody would have noted a missing male apostle earlier. Some have suggested that on the front of the figure of Simon Peter there is one hand with a dagger which is associated to nobody in the picture, but in clearer reproductions this is seen to be Peter's right hand, resting against his hip with the palm turned outward; the knife points towards Bartholomew (far left) who was to be executed by being flayed. It may also indicate Peter's impulsive nature, as he cuts off a soldier's ear in John 18:10. A detailed preliminary drawing of the arm exists.


            	The figure in question is wearing male clothing.


            	Some of the painting's cartoons (preliminary sketches) are preserved, and none show female faces.


            	Other paintings from that period ( Castagno's 1447 and Ghirlandaio's 1480) also show John to be a very boyish or feminine looking figure with long fair hair. This was because John was supposed to have been the youngest and most unquestioningly devoted of the apostles. Hence he is often shown asleep against Jesus's shoulder. It was common in the period to show neophytes as very young or even feminine figures, as a way of showing their inferior position.


            	Leonardo also portrayed a male saint with similar effeminate features in his painting St. John the Baptist.

          


          
            [image: Drogheda Cathedral's The Last Supper sculpture, depicting a feminine St. John]

            
              Drogheda Cathedral's The Last Supper sculpture, depicting a feminine St. John
            

          


          There have also been other popular speculations about the work:


          
            	It has been suggested that there is no cup in the painting, yet Jesus' left hand is pointing to the Eucharist and his right to a glass of wine. (There are several glasses on the table, but they are difficult to see owing to the work's deterioration and restorations.) This is not the glorified chalice of legend as Leonardo insisted on realistic paintings. He often criticised Michelangelo for painting muscular, superhuman figures in the Sistine Chapel.


            	It is claimed that if one looks above the figure of Bartholemew, a Grail-like image appears on the wall. Whether Leonardo meant this to be a representation of the Holy Grail cannot be known, since as pointed out earlier there is a glass on the table within Christ's reach. The "Grail image" has become noticed probably because it only appears when viewing the painting in small scale reproductions. Zooming in on the painting reveals a cluster of geometrical shapes, possibly intended to represent marble wall decoration, or more likely, paneling on a door. They only appear to form a golden chalice when parts are deliberately occluded.

          


          
            [image: Leonardo da Vinci's The Last Supper superimposed with its mirror image.]

            
              Leonardo da Vinci's The Last Supper superimposed with its mirror image.
            

          


          Slavisa Pesci, "an information technologist and amateur scholar", superimposed Leonardo da Vinci's version of The Last Supper with its mirror image (with both images of Jesus lined up) and claimed that the resultant picture has:


          
            	a Templar knight on the far left


            	a woman in orange holds a swaddled babe in arms to the left of Christ


            	the Holy Grail used in the first Eucharist

          


          Giovanni Maria Pala, an Italian musician, has indicated that the positions of hands and loaves of bread can be interpreted as notes on a musical staff, and if read from right to left, as was characteristic of Da Vinci's writing, form a musical composition.


          


          The Last Supper in culture


          


          Painting, mosaic and photography


          A fine 16th century oil on canvas copy is conserved in the abbey of Tongerlo, Antwerp, Belgium. It reveals many details that are no longer visible on the original. The Roman mosaic artist Giacomo Raffaelli made another life-sized copy (1809-1814) in the Viennese Minoritenkirche.


          In modern times the painting has also been much imitated and parodied in art and photography. Mary Beth Edelson's "Some Living American Women Artists/Last Supper" (1971) reproduced the composition with Georgia O'Keeffe in the central position. Likewise, Yo Mama's Last Supper, a controversial work of art by Rene Cox, was a montage of five photographs of twelve black men and a naked black woman (the artist's self portrait) posed in imitation of Leonardo's painting. Cox is pictured naked and standing, with her arms reaching upwards, as Jesus. The piece is exhibited at the Brooklyn Museum of Art, and received acclaim and criticism in heavy measure, the latter notably by former mayor of New York City, Rudy Giuliani.


          In 2003, when pop star Michael Jackson's Neverland Ranch was raided in a search for evidence regarding child molestation charges, a pastiche of The Last Supper was found. It depicts a similar scene, except this one has Jackson posing in the position of Jesus, with the apostles replaced by great creative figures of history. It hangs above Jackson's bed in his private quarters.


          


          Modern art


          
            [image: The Last Supper made in salt in Wieliczka Salt Mine (Poland)]

            
              The Last Supper made in salt in Wieliczka Salt Mine (Poland)
            

          


          In 1988, modern artist Vik Muniz famously displayed a recreation of The Last Supper, made entirely out of Bosco Chocolate Syrup.


          In 2007, Pennsylvania artist Mark Beekman created the world's largest Lite-Brite of The Last Supper, breaking the record held by the previous Guinness record holder for largest Lite-Brite object. As of December 2007, the object was being auctioned on eBay.


          On 30 July 2008 "The Last Supper" was the subject of an animation by British film-maker, Peter Greenaway, who projected interpretative images onto its surface to bring the scene to life. His plans to do so had faced criticism and concerns that it would damage the work, but eventually went ahead when the proviso was given that the show would only occur once. He plans to replicate it in a more permanent form onto a full-size reproduction of the painting in a British gallery, and to carry out similar shows on Las Meninas by Velzquez, Picasso's Guernica, Monet's Waterlilies, a Jackson Pollock painting in New York and Michelangelo's Last Judgment in the Sistine Chapel.


          


          Music


          The symphonic black metal band Dimmu Borgir use a mock setting Last Supper for the music video for their song The Sacrilegious Scorn.


          


          TV and film


          


          


          A play has also been written called The Living Last Supper, in which the painting is depicted on stage and the twelve disciples break from the group individually and address the audience.


          The painting has been parodied in several films, the first and most notable being Luis Buuel's Viridiana (1961). Robert Altman's dark comedy MASH (1970) includes a sub-plot about the camp's dentist, the high point of which recreates Leonardo's tableau. The 1973 film Jesus Christ Superstar has Jesus and the twelve apostles, gathered in the Garden of Gethsemane, pause at one point in the music and freeze into the tableau positions. The 1981 Mel Brooks film History of the World, Part I features Brooks as a waiter at the last supper who poses in the background as a Leonardo character is painting their portrait. In 2004 a Christmas edition of the British TV show Shameless caused controversy by portraying the dysfunctional family at the centre of the show in a copy of the composition, with the alcoholic father played by David Threlfall as Jesus.


          Likewise, in the movie Paradise Now, just before the Palestinian suicide bombers Said and Khaled leave for their "mission", they sit down to enjoy a "last supper". Said, Khaled and 11 other recruits sit facing the camera, similar to Leonardo's last supper. There are 13 people in the scene though, with no one exactly in the centre (where Jesus would be), possibly to avoid offending both Christians and Muslims, who see Jesus as a prophet of Allah, and portrayal of any of Islam's prophets is forbidden.


          In Pier Paolo Pasolini's " Mamma Roma" (1962), the film opens with a scene of Mamma Roma, played by the volcanic Anna Magnani, at a rural wedding, which Pasolini staged to resemble the Last Supper. Mamma Roma spews taunts at the groom, her former pimp, and at the bride, whom she views as a naive, grotesque waif.


          In the 1967 movie The Dirty Dozen there is a "Last Supper" scene in which the character "Maggot" is in the Judas position, foreshadowing his betraying the team during their mission.


          In the television show That '70s Show, the characters are shown sitting in similar positions while Jackie wonders why they are all sitting on one side of the table. The picture has been used in many other films, TV shows, and advertisements.


          Battlestar Galactica's season four promotion featured characters from the show seated at a long table in various poses and costumes. The scene is reminiscent of the Last Supper, and many fans have developed theories regarding the significance of the poses, costumes and placements.


          
            Retrieved from " http://en.wikipedia.org/wiki/The_Last_Supper_(Leonardo)"
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        The Legend of Zelda (series)
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          The Legend of Zelda (ゼルダの伝説, Zeruda no Densetsu ?) is a high fantasy action-adventure video game series created by game designer Shigeru Miyamoto and developed and published by Nintendo. The gameplay consists of a mixture of action, adventure, puzzle solving, role-playing and occasional platforming, stealth and racing elements. The series centers on Link, the main playable character and protagonist. Link is often given the task of rescuing Princess Zelda and the most common setting of the series, Hyrule, from Ganon who is the primary antagonist of the series. However other settings and antagonists have appeared throughout the games, with Vaati having recently become the series' secondary antagonist. The story commonly involves a relic known as the Triforce, a set of three golden triangles of omnipotence. The protagonist in each game is not always the same iteration of Link, although the same character sometimes appears across multiple games.


          The Legend of Zelda series has sold over 52 million copies since the release of the first game, The Legend of Zelda, and continues to be successful worldwide. The series consists of fourteen official games on all of Nintendo's major consoles, as well as several spin-offs. An animated series based on the games aired in 1989, and a manga adaptation officially endorsed and commissioned by Nintendo has been produced in Japan since 1997.


          


          Overview


          


          Gameplay


          The Legend of Zelda games feature a mixture of puzzles, strategic action, adventure/battle gameplay, and exploration. These elements have remained constant throughout the series, but with refinements and additions featured in each new game. The player is frequently rewarded for solving puzzles or exploring areas. Most Zelda games involve locating and exploring dungeons, in which puzzles are solved and enemies fought, then defeating the dungeon's boss. Each dungeon usually has one major item inside, which is usually essential for solving many of the puzzles in that dungeon and often plays a crucial role in defeating that dungeon's boss. Some items are consistent and appear many times throughout the series, while others are unique to a single game. The series also consists of stealth gameplay, where the player must avoid enemies while proceeding through a level, as well as racing elements.


          


          Chronology


          The precise chronology of the Zelda universe is hotly debated among fans, although some fans do not feel the games are definitively connected. As the series progressed, and more games were released, the exact order of the games in an overall timeline became complex and heavily disputed.


          The Legend of Zelda: A Link to the Past is a prequel to the original NES games, and the back of the game's box states that Link is an ancestor of the Link from those games. The Nintendo 64 The Legend of Zelda: Ocarina of Time was also a prequel, going even further back and showing the origins of many things from the previous games. The Legend Of Zelda: The Wind Waker takes place hundreds of years after the events of Ocarina of Time. The game explicitly references the "Hero of Time" from that game, and states that due to the hero's absence, it was necessary to flood Hyrule in order to stop Ganon. The Minish Cap, Four Swords and Four Swords Adventures reference other titles and are known to be a part of the timeline, but they follow a separate storyline, leaving their exact relationships with the other games uncertain. It is not known how much time has passed in Hyrule between each of these games.


          In an interview conducted by Nintendo Dream with Eiji Aonuma in December 2006, it was revealed that there are two parallel universes in the Zelda chronology. The timeline is split at the end of Ocarina of Time, when Link is sent back in time by Princess Zelda to live through his childhood, while the original events of Ocarina of Time continue on a different path. Once returned to his original time, Link goes to see Zelda again, and the result of this meeting is an alternate future in which the villain Ganondorf is arrested and tried by the ancient sages, who attempt to execute him, but are instead forced to banish him to the Twilight Realm. Twilight Princess then occurs over one hundred years later, after Link's role as a child in the events of Ocarina of Time and Majora's Mask. Meanwhile, The Wind Waker occurs in the "adult Link" timeline, hundreds of years after the Hero of Time saved Hyrule in Ocarina of Time, and it is directly followed by Phantom Hourglass.


          


          Inspiration


          The Legend of Zelda was principally inspired by Shigeru Miyamoto's explorations as a young boy in the hillsides surrounding his childhood home in Kyoto, where he ventured into forests with secluded lakes, caves, and rural villages. According to Miyamoto, one of his most memorable experiences was the discovery of a cave entrance in the middle of the woods. After some hesitation, he apprehensively entered the cave, and explored its depths with the aid of a lantern. This memory has clearly influenced Miyamoto's work, as cave exploration is often a major component of most Zelda games (usually by the light of a lantern). Miyamoto has referred to the creation of the Zelda games as an attempt to bring to life a "miniature garden" for players to play with in each game of the series.


          Hearing of F. Scott Fitzgerald's wife Zelda, Miyamoto thought the name sounded "pleasant and significant." Paying tribute, he chose to name the Princess after her, and titled his creation The Legend of Zelda.


          


          History


          
            
              [image: ]

          


          


          The Legend of Zelda, the first game of the series, was first released in Japan in 1986 on the Famicom-only Disk System. A cartridge version, using battery-backed memory was released in the United States and Europe in 1987. The game features a "Second Quest", accessible upon completing the game, where dungeons and the placement of items are altered, and enemies are more difficult for the player to defeat. In 1994, during the last years of the Famicom, the game was re-released in cartridge format. A modified version known as BS Zelda no Densetsu was released for the Super Famicom's satellite-based expansion, Satellaview, in the mid-1990s in Japan. BS Zelda was then re-released for the Satellaview again a year later, with rearranged dungeons and an altered overworld.


          The second game, Zelda II: The Adventure of Link, was released in January 1987 for the Famicom Disc System in Japan, a full six months before the first game was released in America. Nintendo would wait almost a full two years from its initial release in Japan to release Zelda II in America on December, 1988. The game sparked controversy among the series' fans, as it exchanged the top-down perspective for side-scrolling (though the top-down point of view was retained for times that Link is wandering the overworld), and introduced RPG elements (e.g., experience points) not found in other Zelda installments. Both this game and its predecessor had gold-colored game cartridges, instead of the system's usual gray cartridges. Both games were later re-released in the final years of the Nintendo Entertainment System, with gray cartridges.


          Four years later, The Legend of Zelda: A Link to the Past returned to the top-down view (under a 3/4 perspective), and added the concept of an alternate dimension to explore a land simply known as Dark World. The game was released for the Super NES in 1991. It was later re-released for the Game Boy Advance on December 9, 2002 in North America, on a cartridge with Four Swords, the first multiplayer Zelda, and then through Nintendo's Virtual Console service on January 22, 2007. In addition, both this game (unchanged, except for being converted into a downloadable format) and an exclusive "loosely-based" sequel (which used the same game engine) called BS Zelda no Densetsu Kodai no Sekiban were released on the Satellaview in Japan.


          


          The next game, Link's Awakening, was the first Zelda for Nintendo's Game Boy handheld, and the first to take place outside of Hyrule, and not to include the Princess Zelda. It was re-released for the Game Boy Colour in 1998 as Link's Awakening DX with some additional features, including an extra colour-based dungeon and a photo shop that allowed interaction with the Game Boy Printer.


          After another hiatus, the series made the transition to 3D with the installment Ocarina of Time, which was released in November 1998. This game, initially known as Zelda 64, retained the core gameplay of the previous 2D games, and was very successful commercially and critically. It ranked highly on IGN and EGM's "greatest games of all time" lists, and scored perfect scores in several video game publications, including the first 40/40 score in Famitsu (a Japanese gaming magazine). In February 2006, it was ranked by Nintendo Power as the best game to ever appear on a Nintendo console. The title was originally slated for the ill-fated, Japanese-only Nintendo 64DD, but was ported to a cartridge when the hardware was delayed. Innovations include the use of lock-on targeting, a new gameplay mechanic that focuses the camera on a nearby target, and alters the player's actions to be relative to that target. Such mechanics allow precision-based sword fighting in a 3D space, and were a revolutionary development for the time. Those who preordered the game received a gold-colored cartridge in a limited edition box with a golden plastic card affixed reading "Collector's Edition".


          Ocarina of Time was re-released on the Nintendo GameCube in 2002, when it was offered as a pre-order incentive for The Wind Waker in the U.S., Canada, and Japan. Europe continues to receive it free in every copy of The Wind Waker, except for the discounted Player's Choice version. It included a previously unreleased 64DD expansion known as Ura Zelda in Japan and Ocarina of Time Master Quest in North America. Ocarina of Time was included as part of Collector's Edition for the GameCube in 2003. It is now available through the Virtual Console service.


          The follow-up title, Majora's Mask, which was released in November 2000, used the same 3D game engine as the previous Nintendo 64 game (dropping the Fixed 3D elements), but added a novel time-based concept, leading to somewhat mixed reactions from series fans. It was originally called Zelda Gaiden, a Japanese title that translates as Zelda Side story. Gameplay changed significantly; in addition to a form of time-limit, Link could use masks to transform into different creatures with unique skills. While Majora's Mask retained the graphical style of the landmark Ocarina of Time, it was also a departure, particularly in terms of its overall atmosphere. It also featured motion-blur, unlike its predecessor, Ocarina of Time. The game is much darker, dealing with death and tragedy in a manner not previously seen in the series, and has a sense of impending doom, as a large moon slowly descends upon the land of Termina. All copies of Majora's Mask are gold cartridges. Instead, a "Limited Collector's Edition" lenticular cartridge label was offered as the pre-order incentive. Copies of the game that weren't collector's editions featured a more traditional sticker cartridge label.


          The next two games, Oracle of Seasons and Oracle of Ages, were released simultaneously for the Game Boy Colour, and interact using passwords or a Game Link Cable. After one game has been completed, the player is given a password that allows the other game to be played as a sequel. They were developed by Flagship in conjunction with Nintendo, with supervision from Miyamoto. After the team experimented with porting the original Legend of Zelda to the Game Boy Colour, they decided to make an original trilogy to be called the "Triforce Series". When the password system linking the three games proved too troublesome, the concept was reduced to two titles at Miyamoto's suggestion. These two titles became Oracle of Ages, which is more puzzle-based, and Oracle of Seasons, which is more action-oriented. 


          


          When Nintendo revealed the Nintendo GameCube on 24 August 2000, the day before Nintendo's SpaceWorld 2000 exposition, one software demonstration showed a realistically-styled real-time duel between Ganon and Link. Fans and the media speculated that the battle might be from a Zelda game under development. At Spaceworld 2001 Nintendo showed a cel-shaded Zelda title, later released as The Wind Waker, which Miyamoto felt would "extend Zelda's reach to all ages". The media reported that Zelda was shifting to a younger audience, to Miyamoto's surprise. Nothing further was shown until a playable demonstration was ready, which was well-received. The gameplay centers on controlling wind with a baton called the "Wind Waker", and sailing a small boat around a massive, island-filled ocean.


          Next in the series came Four Swords Adventures for the GameCube, which was released in the first half of 2004 in Japan and America, and in January 2005 in Europe. Based on the handheld Four Swords, Four Swords Adventures was another deviation from previous Zelda gameplay, focusing on multiplayer gameplay and "level-based" action (like many Super Mario Bros. titles). The game contains 24 individual stages and a map screen; there is no connecting overworld. For the multiplayer features of the game, each player is required to use a Game Boy Advance system linked to the Nintendo GameCube via a GBA-GCN cable. Although it focuses on multiplayer, the game also features a single-player campaign, in which using a Game Boy Advance is optional.


          Four Swords Adventures is really two games in one: Hyrulean Adventure (with a storyline and action somewhat similar to a traditional Zelda adventure) and Shadow Battle (a free-for-all mle "battle mode", which pits Links against each other as the players struggle for dominance in Hyrulean arenas). The Japanese version includes a third segment, known as Navi Trackers (originally designed as the stand-alone game Tetra's Trackers), which is not included in any other incarnation of the title. Navi Trackers contains spoken dialog for most of the characters, a first for the Zelda series.


          


          In November 2004 in Japan and Europe, and in January 2005 in America, Nintendo released a new game for the Game Boy Advance, The Minish Cap. The central concept of The Minish Cap is Link's ability to shrink in size with the aid of a mystical sentient hat named Ezlo. While tiny, Link can see previously-explored parts of a dungeon from a new perspective, and enter new areas through otherwise-impassable openings. Link is able to switch from big to small at special portals throughout the land, once again giving Link two "worlds" to play in.


          In November 2006, Twilight Princess arrived as the first Zelda game on the Wii, and later, in December 2006, on the Nintendo GameCube, the system for which it was originally developed. The game once again strives for a realistic look, improved even beyond the aforementioned SpaceWorld demo. It chronicles the struggle of a more mature Link to rid Hyrule of the "Twilight Realm", a mysterious force plaguing the land. When he enters this realm, he is transformed into a wolf, and the gameplay shifts radically. Twilight Princess also relies heavily on horseback transportation and mounted battle scenarios, including boss battles.


          "Zelda DS" was once rumored to be a new Four Swords game, but Nintendo later retracted those statements. Instead, at the 2006 Game Developers Conference, a trailer for Phantom Hourglass for the Nintendo DS was shown. The trailer revealed traditional top-down Zelda gameplay optimized for the DS' features, with a cel-shaded graphical style similar to The Wind Waker. At E3 2006, Nintendo confirmed its status as a direct sequel to The Wind Waker, and debuted an extensive playable demo, including a multiplayer mode reminiscent of Pac-Man Vs. with " capture the flag" elements. Phantom Hourglass was released on June 23, 2007 in Japan, October 1, 2007 in North America, and October 19, 2007 in Europe.


          While not during Nintendo's keynote address, during E3 2008, Shigeru Miyamoto officially confirmed that a new Zelda title is being developed, though no other details or release date were mentioned.


          


          Fictional universe


          The Zelda series has developed a deep story and wide universe over its many releases. Much of the backstory of the creation of Hyrule was revealed in the games A Link to the Past, Ocarina of Time, Wind Waker, and Twilight Princess.


          


          History


          According to the in-game backstories, long ago, three goddesses descended and created the land of Hyrule. Din, the goddess of power, with her powerful, flaming arms, cultivated the empty space, and created the red earth. Nayru, the goddess of wisdom, bestowed her divine wisdom upon the land, and created the world's laws to give a sense of justice and order to the world, and to guide the people in the goddesses' absence. Farore, the goddess of courage, endowed Hyrule with her powers, creating life to follow this justice.


          After their work was completed, the goddesses left a magical artifact called the Triforce, which could grant the wishes of the user. It consisted of three golden triangles (each also called a "Triforce" one of Wisdom, one of Power, and one of Courage). However, because the Triforce was not divine, and could not judge between good and evil, the goddesses placed the Triforce in an alternate world called the "Sacred Realm" or the "Golden Land", hoping that a worthy person would one day seek it.


          According to legend, if the discoverer of the Triforce has a balance of power, wisdom, and courage, the Sacred Realm will become a paradise, and they will receive the Triforce as a whole, along with the true force to govern all. If they are unbalanced, the Sacred Realm will become a world of evil, and they will receive the part of the Triforce that represents the characteristic they most demonstrate, with the remaining parts of the whole transferring into the people in Hyrule who most exemplify the other two traits. The Triforce was first distributed as such starting in Ocarina of Time, as the Triforces of Power, Wisdom and Courage were each held by Ganondorf, Princess Zelda, and Link, respectively. While the Triforce of Power and Wisdom have been part of the series since the original The Legend of Zelda, it was only in The Adventure of Link that the Triforce of Courage was first introduced, being obtained by Link at the end of his quest. A Link to the Past, released after The Adventure of Link, but before Ocarina of Time, featured the Triforce, but made no mention of where it came from. It did however possess the power to grant the holder's wish.


          Eventually, dark interlopers, later to be called "Twili", attempted to steal the Triforce and establish dominion over the Sacred Realm. In response, the goddesses sent the light spirits Eldin, Lanayru, Ordona, and Faron to seal away their dark magic within the Fused Shadows. The interlopers themselves were banished to the shadowy world of the Twilight Realm (with only the Mirror of Twilight linking the two worlds), where they would become the Twili race. The Mirror was left in the protection of ancient sages.


          Eventually, evil rose once again. A hero would not appear to repel the evil, and in response, the goddesses flooded Hyrule. The citizens were able to flee to the mountaintops, while Ganon and his army were trapped under the sea. The kingdom below was frozen in time to assure Ganon would not utilize his powers to escape, with the Master Sword as its key. The world above would be known as the Great Sea, and the memory of Hyrule was lost with time.


          The fictional universe established by the Zelda games sets the stage for each adventure. Many games take place in lands with their own back-stories. Termina, for example, is a parallel world accidentally formed as a side effect of the goddesses' creation of Hyrule.


          


          Games


          The following is a list of the Nintendo-published games in order of their first release, with their release years (in parentheses), along with any additional information about their placement in the timeline.


          
            	The Legend of Zelda ( FDS: 1986, NES: 1987, FC: 1994, GCN: 2002 ( AC), 2003 ( CE), GBA: 2004, VC: 2006)

          


          
            	This is the first game of the series. In this game, Ganon is in his pig-like beast form. According to the instruction manual, shortly before the beginning of the game, Ganon's army attacked Hyrule, stole the Triforce of Power, and captured the ruling Princess Zelda, but not before she had time to break apart and hide the Triforce of Wisdom.

          


          
            	Zelda II: The Adventure of Link ( FDS: 1987, NES: 1988, GCN: 2003 ( CE), GBA: 2004, VC: 2007)

          


          
            	According to its instruction manual, it takes place "several seasons" after the first game, and features the same Link, but a different Zelda. Moreover, the story references Ganon's destruction by Link in the first game. The game's back-story also references an old legend of Hyrule. According to it, long ago, a prince of Hyrule should have inherited the Triforce after the king's death, but he only obtained part of it. Indeed, his sister, Princess Zelda, let him keep the Triforce of Power and the Triforce of Wisdom, but the late king hid the Triforce of Courage. The prince and a magician questioned Zelda, but she refused to reveal the location of the last piece of the Triforce. In anger, the magician cast an eternal sleeping spell on Zelda, before dying himself. In grief, the prince ordered that all future girls of the royal family be named Zelda. The previous historical Zelda who hid the Triforce of Courage is still asleep at the beginning of the game, and is awakened by Link after he retrieves the Triforce of Courage at the end of the story. This Princess Zelda is not the same one rescued by Link in the first The Legend of Zelda game. The events of this legend were never mentioned in any other games of the series.

          


          
            	The Legend of Zelda: A Link to the Past ( SFC: 1991, SNES: 1992, BS: 1997, GBA: 2002 ( FS), VC: 2006)

          


          
            	This is the first of many Zelda games to have Hyrule's history told within the game, and the first in which Ganon's name in human form, Ganondorf, is revealed. During this game, Ganon is in his demonic form, and sealed in the "Golden Land" (more commonly known as the Sacred Realm) with the Triforce. The game's instruction manual tells how all three pieces of the Triforce were originally hidden in the Golden Land. One day long ago, it was found by Ganondorf the Thief, and it granted his evil wish for a monstrous army to attack Hyrule. While the Knights of Hyrule defended the land, the Seven Sages created a magic seal to close off the Golden Realm. The game itself revolves around Ganon's ultimately-successful attempt to break the Sages' seal. Princess Zelda alerts Link to this, and Link goes on a quest to find the Master Sword (its first named appearance in the series), then defeats Ganon to reclaim the Triforce, using various means to travel between Hyrule and the Golden Land (now called the Dark World) during his efforts.

          


          
            	The Legend of Zelda: Link's Awakening/ DX ( GB: 1993, GBC: 1998 ( DX))

          


          
            	In this installment, Link shipwrecks on Koholint Island while on his journey. He finds he has lost his equipment, and the only way he can leave the island is to find and wake a creature of great power called the Wind Fish.

          


          
            	The Legend of Zelda: Ocarina of Time/ Master Quest ( N64: 1998, GCN: 2002 ( MQ), 2003 ( CE), iQue: 2003, VC: 2007)

          


          
            	After its release, this game was confirmed by Shigeru Miyamoto as the first in the series' continuity at the time. At the beginning of the game, Ganondorf, the king of the Gerudo tribe, has not yet gained the Triforce, though he does possess magical powers. As the game progresses, Ganondorf follows Link into the Sacred Realm and, as Link pulls the Master Sword from its pedestal, he appears, telling Link he will rule Hyrule as a result of Link giving him access to the Sacred Realm. Link is then promptly put into suspended animation for seven years, until he is "of age" to wield the Master Sword. In the meantime, Ganondorf finds the Triforce, but because his heart is not balanced, it divides into its three pieces: Power, Wisdom, and Courage. Ganondorf retains the Triforce of Power, and uses it to take over and rule Hyrule for seven years. When Link wakes seven years later, he eventually awakens the Seven Sages and defeats Ganondorf, the Sages then sealing him in the Sacred Realm.

          


          
            	The Legend of Zelda: Majora's Mask ( N64: 2000, GCN: 2003 ( CE))

          


          
            	This game takes place after the events of Ocarina of Time, and stars the same Link, after returning to his youth. While traveling, he is attacked by a Skull Kid and accidentally enters a parallel world called Termina, which is going to be destroyed by a falling moon in three days. Link must relive the same three days repeatedly while trying to undo the events created by the Skull Kid through the power of Majora's Mask, and find a way to stop the impending apocalypse.

          


          
            	The Legend of Zelda: Oracle of Seasons ( GBC: 2001) and The Legend of Zelda: Oracle of Ages ( GBC: 2001)

          


          
            	These games are connected via a password system, and one takes place immediately after the other. They can be played and regarded in either order. The Twinrova sisters from Ocarina of Time appear in these games, and plot to resurrect Ganon.

          


          
            	The Legend of Zelda: Four Swords ( GBA: 2002)

          


          
            	The versions of Link and Princess Zelda featured in this game are childhood friends. This is the first game in which Vaati and the Four Sword appear. According to an interview, Eiji Aonuma, a major designer and the director of many games in the Zelda series, considered this game to be the oldest in the timeline, implying that both this and The Minish Cap occur earlier than Ocarina of Time.

          


          
            	The Legend of Zelda: The Wind Waker ( GCN: 2002)

          


          
            	This game takes place hundreds of years after Ocarina of Time. Hyrule has been lost for centuries, and now all that remains of its civilization are a few scattered islands on the Great Sea. Halfway through The Wind Waker, the Link and Zelda from this game discover they are the successors to their counterparts in the old kingdom of Hyrule (now drowned beneath the Great Sea). It is revealed in dialogue between survivors of Hyrule that the Link of The Wind Waker is not related to the Hero of Time, the Link of Ocarina of Time; however, later on in the game, he is referred to as the "Hero of Winds".

          


          
            	The Legend of Zelda: Four Swords Adventures ( GCN: 2004)

          


          
            	This game tells the story of how Ganondorf obtains the power of an ancient trident and becomes the demon, Ganon.

          


          
            	The Legend of Zelda: The Minish Cap ( GBA: 2004)

          


          
            	This game involves the origins of the Four Sword, as well as Vaati, the primary villain.

          


          
            	The Legend of Zelda: Twilight Princess (Wii: 2006, GCN: 2006)

          


          
            	This game takes place at least a hundred years after Ocarina of Time. In an interview with Japan's Nintendo Dream Magazine, Aonuma stated that Twilight Princess occurs in a "parallel" world to The Wind Waker, following an alternate timeline in which Ganondorf does not take over Hyrule, and is instead sentenced to execution following the conclusion of Ocarina of Time.

          


          
            	The Legend of Zelda: Phantom Hourglass (DS: 2007)

          


          
            	This game has been released in Japan and North America, and was released in Australia on October 11, 2007, and Europe on October 19, 2007. It is set after The Wind Waker and in the same setting, where Link must rescue Tetra after she is captured by a ghost ship. While in The Temple of the Ocean King he meets Linebeck, who aids Link on his quest by letting him use his ship.

          


          In April 2008, Miyamoto stated that "the Zelda team is forming again to work on new games". Miyamoto clarified in July that the Zelda team has been working on a new Zelda game for the Wii.


          The creators maintain that the series has a set timeline, however due to debates over the available information the timeline continues to be disputed. Miyamoto stated in a 2003 interview that there is a master document detailing the timeline. Eiji Aonuma has also stated in a July 2007 video interview that there is such a document on his PC, and that this document is considered confidential. According to this interview, development of a Zelda title can commence without the team knowing in advance where exactly the title will fit into the timeline; but by the time the title is finished, its placement in the timeline will be determined.


          


          Music


          The Legend of Zelda series, like many of the Nintendo titles, has long been noted for its use of music. Koji Kondo, who has been described as the "greatest legend in the video game audio industry" due to his work for Nintendo,, has composed much of the music for the Zelda games, although the last game in which he was solely responsible for the composition of the soundtrack was The Legend of Zelda: Ocarina of Time.


          The games in the Legend of Zelda series have also tended to make strong use of musical instruments, in particular in the development of musical puzzles, which have been widespread. Often the instruments have served as triggers to game events: for example, triggering the recorder in the original Legend of Zelda will result in the revelation of "secret" areas. Application in these situations involved little more effort than selecting the instrument at the appropriate time. However, with the release of Ocarina of Time, mastering the instruments became a core part of the game, with the player required to learn to play the instrument through the use of the game controller in order to succeed. Ocarina of Time was "the [one of the] first contemporary nondance title[s] to feature music-making as part of its gameplay", employing music as a heuristic device and requiring the player to memorize songs in order to proceed through the game - a game mechanic that reappeared in Majora's Mask and, in different forms, The Wind Waker and Twilight Princess.


          X-Play has given it the award for having the best musical soundtrack of any game series.


          


          Nature of the protagonist


          According to the official website, Link is described as humble but brave, attributes appropriate for the bearer of the Triforce of Courage. Sometimes Link will bear a special title, such as "Hero of Time", "Hero of the Winds", "Hero Chosen by the Gods", or "Waker of the Winds". A long-eared Hylian, he is portrayed as being anywhere from 7 to 19 years old, depending on the game. Link always wears a green tunic, an undershirt and a long, floppy green cap for at least part of each adventure. All incarnations of Link are left-handed, the only exception to date being the Wii version of Twilight Princess, in which Link is right-handed due to the "mirroring" used to accommodate the right-handed control scheme. This mirroring effect flips the entire game layout from its Nintendo GameCube counterpart, thus canonically Link is still left-handed.


          Link does not usually speak, and only produces grunts, yells, and other such sounds. One exception to this is The Wind Waker. In the English-language game, the audible phrase "Come on!" is used in dungeons to call either special statues or other characters ( Medli or Makar) to follow Link. In prior games, such as A Link to the Past and Ocarina of Time, players can answer questions by choosing options from a list; no voice acting accompanies Link's answers. More typically, the character uses facial expressions to indicate mood; particular emphasis is placed on this in The Wind Waker and Twilight Princess.


          Arguably, Link "speaks" two lines in The Adventure of Link. When he locates a mirror under a table, the text, "I found a mirror under the table" appears on screen. Later, if Link examines a fireplace that he can enter, "Looks like I can get in the fireplace" is displayed. Link also speaks in the cartoon series and the games produced by Philips, though these sources are considered to not be canonical. He also speaks in Link's Awakening to let the player know that he cannot pick up certain objects at the time.


          Although the character's accepted name is Link, the player can name him before the start of most games, and characters will address him by that name in the text. The reason given for his silence is so that the player can envision themselves as the hero..


          


          Other incarnations


          There are a number of Zelda video games and other media creations that have been licensed by Nintendo, but not officially acknowledged as part of the series canon.


          


          Cartoons


          
            [image: Animated series logo]
          


          The Legend of Zelda was made into an animated series as a "show within a show" in the semi-live-action Super Mario Bros. Super Show TV series produced by DiC and distributed by Viacom. The animated Zelda shorts were aired each Friday, instead of the usual Super Mario Bros. cartoon that aired during the rest of the week. The series loosely followed the NES Zelda games, mixing settings and characters from those games with original creations. Thirteen animated Zelda shorts were featured within the show's 65-episode run. The show's incarnations of Link and Zelda also appeared in various episodes of Captain N: The Game Master during its second season.


          


          Comics and manga


          Valiant Comics released a short-lived series of comics featuring characters and settings from the Zelda cartoon as part of their Nintendo Comics System line. In addition, manga have been created based on the many of the series' games, including A Link to the Past, Link's Awakening, Ocarina of Time, Majora's Mask, the Oracle series, The Wind Waker, Four Swords Adventures and The Minish Cap. The comics and manga are not considered canonical.


          


          CD-i games


          A series of video games were developed and released for the Philips CD-i in the early 1990s as a product of a compromise between Philips and Nintendo, after the companies failed to develop a CD-based peripheral for the Super Nintendo. Created with no influence from Nintendo, the games are Link: The Faces of Evil, Zelda: The Wand of Gamelon, and Zelda's Adventure. The "trilogy" is a large departure from the rest of the series, and they are generally considered poor efforts by fans and reviewers alike. Nintendo has erased them from the Zelda canon, evidenced by their absence from any of Nintendo's websites and publications. The character designs and personalities used in the games appear to be based heavily on the cartoon series.


          


          LCD games


          Two Zelda-themed LCD games were created in the late 1980s. The "Zelda Game Watch" by Nelsonic was released first, and was an actual digital watch with primitive gameplay based on the original Legend of Zelda. The similarly titled "Zelda Game & Watch" was a dual-screen handheld electronic game similar in appearance to today's Nintendo DS and it featured a gameplay style similar to The Adventure of Link. It was re-released in 1998 as a Toymax, Inc. Mini Classic and later as an unlockable extra in Game & Watch Gallery 4, a 2002 compilation for the Game Boy Advance.


          


          Unreleased games


          There have been several titles in The Legend of Zelda series that have never been released for various reasons. One such title was The Legend of Zelda: Mystical Seed of Courage for Game Boy Colour. When Yoshiki Okamoto worked to develop Zelda titles for the Game Boy Colour, his Capcom team decided to create a series of three games. Referred to as the "Triforce Series", the games were known as The Legend of Zelda: The Mysterious Acorn: Chapter of Power, Chapter of Wisdom, and Chapter of Courage in Japan and The Legend of Zelda: Mystical Seed of Power, Mystical Seed of Wisdom, and Mystical Seed of Courage in the US. The games were to interact using a password system, but the limitations of this system and the difficulty of coordinating three games proved too complicated, so the team scaled back to two titles at Miyamoto's suggestion. Oracle of Seasons was adapted from Mystical Seed of Power, Oracle of Ages was adapted from Mystical Seed of Wisdom, and Mystical Seed of Courage was canceled. Another title is The Legend of Zelda: Ocarina of Time Ura, intended to be an upgraded remake of Ocarina of Time for the Nintendo 64DD. For a long time the game was not released as the N64DD was never sold outside of Japan due to poor sales. Prior to the release of The Wind Waker, a bonus disc called The Legend of Zelda: Ocarina of Time Master Quest was released, containing a port of Ocarina of Time and a GameCube-modified version of Ocarina of Time Ura. This modified version lacks many of the features that were said to have been in the cancelled N64DD version.


          


          Spin-off games


          There have been several titles released that are set within or star a minor character from the The Legend of Zelda universe but are not directly connected to The Legend of Zelda series. One such title is Freshly-Picked Tingle's Rosy Rupeeland for the Nintendo DS. Supporting character Tingle stars in this spin-off RPG, released in September of 2006 in Japan and in the summer of 2007 in the UK. Another title is Tingle's Balloon Fight DS for the Nintendo DS. Supporting character Tingle also stars in this spin-off arcade style platformer, released in April 2007 only in Japan and available solely to Platinum Club Nintendo members. The title BS Zelda no Densetsu Kodai no Sekiban (BS The Legend of Zelda: Ancient Stone Tablets) for the Satellaview is also a spin-off. It stars the "Hero of Light" (portrayed by either Broadcast Satellaview's male or female mascot) as the protagonist of Hyrule. Both map versions of the title BS Zelda no Densetsu (BS The Legend of Zelda) for the Satellaview could also be considered spin-offs. Despite being graphically enhanced remakes of The Legend of Zelda, both versions of this game star the "Hero of Light" (portrayed by the Broadcast Satellaview mascots as opposed to Link) as the protagonist of Hyrule. There is also the spin-off shooter title Link's Crossbow Training for the Wii, released on November 19, 2007. Bundled with the Wii Zapper, this game has players assume the identity of Link as he progresses through a series of tests to perfect his crossbow marksmanship. Currently this is the only spin-off that has been made available in the United States and Canada.


          


          Zelda in other video games


          Characters from and references to the The Legend of Zelda series have appeared in a variety of other video games that go beyond what is considered a typical cameo appearance. This may include major story elements, character development, and even effect major game features. Link appears as a fighter in Super Smash Bros. for the Nintendo 64. Link is also a fighter in Super Smash Bros. Melee for the GameCube, alongside Zelda newcomers Zelda (also able to transform into Sheik), Ganondorf and Young Link (the child version of Link from Ocarina of Time). In Super Smash Bros. Brawl for the Wii all Zelda characters make a return with the exception of Young Link, who was replaced by Toon Link ( Wind Waker's Link). Instead of their Ocarina of Time appearances that have been used in previous Super Smash Bros. games, all but Toon Link are depicted in the style of Twilight Princess. Link appears as a fighter in the GameCube version of Soul Calibur II, and is also featured in several mini-games from WarioWare: Smooth Moves and WarioWare, Inc.: Mega Microgame$!. The Game Boy Camera: Gold Version contains Ocarina of Time themed stamps of characters and items for editing photos that are not found in any other colour version of the Game Boy Camera.


          


          Reception


          The Legend of Zelda series has generated many extremely positive reviews within the gaming industry. Ocarina of Time and The Wind Waker have both received a perfect 40/40 score (10/10 by four reviewers) by Japanese Famitsu magazine, making Zelda the first and currently only series with multiple perfect scores. In addition, A Link to the Past and Phantom Hourglass received an almost-perfect score of 39/40, and Twilight Princess receiving 38/40. The website IGN also awarded Ocarina of Time, Oracle of Ages, Oracle of Seasons and Link's Awakening a score of 10/10. GameFAQs has also held a contest for the best video game series ever, with The Legend of Zelda claiming the top position. In Nintendo Power's Top 200 countdown in 2004, Ocarina of Time took first place, and seven other Zelda games placed in the top 40. Nintendo Power named Twilight Princess 2006 Game of the Year, as well as Best Story/Adventure, Best New Character, and Game of the Year for both the Nintendo GameCube and the Wii. The editors of review aggregator websites Game Rankings and Metacritic have both given Ocarina of Time their highest aggregate scores.


          Ocarina of Time and its use of melodic themes to identify different game regions has been called a reverse of Richard Wagner's use of leitmotifs to identify characters and themes. Ocarina of Time was so well received that sales increased for real ocarinas. IGN praised the music of Majora's Mask for its brilliance despite its heavy use of MIDI.


          


          Cultural influence


          


          The worldwide success and popularity of The Legend of Zelda series has led to many influences within popular culture. The series has also been parodied, including an episode of The Powerpuff Girls which features the Mayor of Townsville playing a spoof of Ocarina of Time. and a season 3 episode of Robot Chicken in which there is a skit based on The Legend of Zelda which references many aspects of the series, including the existence of multiple Links, the Triforce, Rupees and rescuing Princess Zelda. Furthermore, Xandir from Drawn Together is an over-the-top homosexual parody of Link himself. Many references to the series also exist in other video games such as Final Fantasy, which contains a tombstone with the inscription: "Here lies Link". Link cameos in Super Mario RPG: Legend of the Seven Stars where he appears sleeping in a bed at the Rose Town Inn, and he remains in bed throughout the game. Attempting to speak to him triggers a sound effect from the original Legend of Zelda. The WarioWare series features micro-games throughout each of the games that are based on games throughout The Legend of Zelda series. Ōkami director Hideki Kamiya states that he has been influenced by The Legend of Zelda series in developing the title. The developers of the game Dark Sector have stated they have been heavily influenced by The Legend of Zelda series, and that the structure of the game is much like a Zelda game. Other games which reference the series are Donkey Kong Country 3, the Animal Crossing series and World of Warcraft.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/The_Legend_of_Zelda_(series)"
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          The Lion King is a 1994 American animated feature film produced by Walt Disney Feature Animation, released in theaters on June 15, 1994 by Walt Disney Pictures. It is the 32nd film in the Disney animated feature canon. The film was the highest grossing animated film of all time until the release of Finding Nemo (a Disney/Pixar computer-animated film). The Lion King still holds the record as the highest grossing traditionally animated film in history. This movie belongs to the successful Disney Renaissance.


          The story, influenced by the Shakespearean plays Hamlet and Richard III and Disney's 1942 classic Bambi, focuses on a young lion in Africa named Simba, who learns of his place in the great "circle of life" and overcomes many obstacles to claim his place as the rightful king.


          A musical film, The Lion King garnered two Academy Awards for its achievement in music. Songs were written by composer Elton John and lyricist Tim Rice, with an original score by Hans Zimmer. Disney later produced two related movies: a sequel, The Lion King II: Simba's Pride; and a part prequel/part midquel, The Lion King 1.


          


          Plot


          The Lion King takes place in the fictional Pride Lands of Africa, where a lion rules over the other animals as king. At the beginning of the film, Rafiki, a wise old mandrill shaman, (commonly mistaken as a baboon), anoints Simba ( Swahili for Lion), the newborn cub of King Mufasa and Queen Sarabi, and presents him to a massive gathering of animals at Pride Rock (" Circle of Life"). Meanwhile, Mufasa's younger brother, Scar, upset that he is no longer the heir to the throne, plots to kill Mufasa and Simba in order to usurp it.


          When Simba has grown into a young cub, Mufasa takes him on a tour of the Pride Lands, teaching him about the Circle of Life, the delicate balance affecting all living things, which the king must maintain. The tour is cut short when Mufasa's adviser, the hornbill Zazu, alerts him of hyena sightings in the Pride Lands, and Mufasa sends a disappointed Simba home while he deals with the threat. Back at Pride Rock, Scar piques Simba's curiosity about the elephant graveyard, a place beyond the northern borders of the Pride Lands, where Mufasa has forbidden Simba to go. Simba, trying to prove his courage, takes his best friend Nala to the elephant graveyard, fooling Zazu along the way (" I Just Can't Wait to Be King"). At the graveyard, the cubs are greeted by Shenzi, Banzai and Ed, Scar's hyena minions who attempt to kill the cubs. Fortunately, they are rescued by Mufasa at the nick of time.


          Mufasa scolds Simba on the way home and orders Zazu to escort Nala back to Pride Rock, and explains to Simba that being brave does not mean looking for trouble. When Simba asks if his father will always be with him, Mufasa tells his son that the great kings of the past watch from the stars, just as he will watch over Simba one day when the sun sets on his time. Meanwhile, Scar becomes furious, as he intended for the hyenas to kill the cubs. Plotting further, Scar gathers more hyenas and buys their loyalty by claiming that if he becomes king, they'll never go hungry again (" Be Prepared").


          


          Some time later, Scar lures Simba into a gorge for a "surprise from his father," while the hyenas engineer a wildebeest stampede down into the gorge where Simba is. Alerted by an insincerely dramatic Scar, Mufasa races to rescue his son from the stampede. Mufasa successfully saves his son, but struggles to bring himself to safety. As Mufasa helplessly clings on to a steep cliff, he asks Scar for help, but Scar flings his brother into the raging stampede below, after mocking him with the words "long live the king." Simba, who sees his father fall, (but not the reason for the fall) rushes down to his father's body, and tries to wake up the dead king to no avail. An approaching Scar convinces Simba that the young cub was responsible for his father's death, and recommends that he flee the Pride Lands, never to return. As Simba is running off, Scar sends his hyena henchmen to kill Simba again, but as Simba flees through a thornbush-covered embankment, the hyenas break off pursuit and let him escape. Hurling threats that he will be killed if ever seen again, the hyenas return to Scar and lie that they have murdered the cub. Informed that both Mufasa and Simba were killed, the pride regretfully allows Scar to assume the throne as the closest of kin. Still mourning, they are told the hyenas are now part of the pride.


          In a distant desert Simba is found unconcscious by Timon and Pumbaa, a comical meerkat- warthog duo who adopt and raise the cub under their carefree " Hakuna Matata" lifestyle. When Simba has grown into an adult, he is discovered by his childhood friend Nala, who relays that Scar's tyrannical reign has devastated the Pride Lands, turning it into a barren wasteland. She asks Simba to return and take his rightful place as king, but Simba refuses, still guilty about supposedly causing his father's death.


          


          Simba then shows Nala around his home. During this, the two fall in love (" Can You Feel the Love Tonight"). But immediately afterwards, Nala tells Simba that she does not understand why he will not return to Pride Rock. The two become angry, confused, and end up in a quarrel. However, Rafiki shows up and indirectly persuades Simba to return home with a series of metaphors. Combined with an appearance of the ghost of Mufasa, Simba realizes his responsibility and heads back to Pride Rock, followed by Timon, Pumbaa and Nala.


          Once back at Pride Rock, Simba is shocked finding out how true Nala's description of how the once-majestic kingdom he remembered turned out to be. Convinced of what must be done, he decides to find Scar, encouraging Timon and Pumba to distract the hyenas and Nala to rally the lionesses. Meanwhile, after seeing his mother struck by Scar for criticizing him, Simba steps in. A bewildered Scar falsely believes that Mufasa has come back. However, Simba has announced his return to his battered mother, while confronting Scar. Afraid of losing the throne, Scar announces to the pride that Simba was responsible for Mufasa's death. He then corners Simba at the edge of Pride Rock with his hyenas, resulting in a scene similar to Mufasa's death. At the same time, lightning strikes the dry brush, surrounding Pride Rock with flames. As Simba dangles over the edge of Pride Rock with flames below him, an over-confident Scar reveals the truth about Mufasa's death. Enraged, Simba leaps up and pins Scar to the ground, forcing him to admit his wrongdoings. A fierce battle between the lionesses and the hyenas ensues. Rafiki, Zazu, Timon, and Pumbaa join the fray as well.


          Atop Pride Rock's peak, Simba finally corners Scar. Attempting to gain Simba's mercy, Scar tries to surreptitiously blame everything on the hyenas, but Shenzi, Banzai and Ed overhear this betrayal. Simba demands that Scar leave the Pride Lands and never return, like Scar told Simba to do years earlier. Scar pretends to leave, but promptly attacks Simba, resulting in a violent final duel. Simba triumphs over his uncle by kicking him over a low cliff. Scar manages to survive and staggers to his paws, but finds himself surrounded by the now resentful hyenas. The hyenas approach their fallen leader and devour him alive, just as everything is seemingly enveloped by the fire.


          A downpour extinguishes the brushfire, however, and Simba subsequently reconciles with his family. Rafiki then directs Simba to Pride Rock's overlook with the words "it is time". As Simba reaches the top of the overlook, he see the stars shining down on him and hears the voice of his father booming, "Remember..." Emboldened, Simba roars to signify that he is now king of the Pride Lands. With Simba and Nala as the new king and queen, the Pride Lands become green with life again. The movie concludes with Rafiki lifting Simba and Nala's newborn cub high into the air for all the animals to see, thus continuing the circle of life.


          


          Characters


          
            	Simba, voiced by Jonathan Taylor Thomas as a cub and Matthew Broderick as an adult, is the protagonist of the movie and the prince of the Pride Lands. His singing voice is provided by Jason Weaver as a cub and Joseph Williams as an adult. He struggles after being exiled from the Pride Lands in the jungle, but also grows up there.


            	Scar, voiced by Jeremy Irons, is the film's antagonist and King Mufasa's scheming brother, who desires the throne. Scar is named so because of the scar he has across his left eye.


            	Mufasa, voiced by James Earl Jones, is the King of the Pride Lands and Simba's father. His death causes Simba to leave the Pride Lands, but Mufasa also helps him, making appearances in the clouds.


            	Timon and Pumbaa, voiced by Nathan Lane and Ernie Sabella respectively, are the comical meerkat and warthog sidekicks who live as outcasts in the jungle under the philosophy of " Hakuna Matata" (no worries). They become Simba's provisional guardians during his exile. They also provide comic relief for the movie and become his best friends, teaching him for most of his adolescent life.


            	Nala, voiced by Niketa Calame as a cub and Moira Kelly as an adult, is the childhood friend and intended mate of Simba. She goes to the jungle, this bringing Simba back to the Pride Lands to realize his destiny.


            	Rafiki, voiced by Robert Guillaume, is a wise mandrill who presents the newborn prince of the lions. Rafiki lives in a tree and acts almost as a shaman. He is also the mediator between childhood and adulthood for Simba.


            	Zazu, voiced by Rowan Atkinson, is a loyal hornbill who serves as Mufasa's majordomo.


            	Shenzi, Banzai and Ed, voiced by Whoopi Goldberg, Cheech Marin and Jim Cummings respectively, are a trio of hyenas who assist Scar as his "second-in-commands".


            	Sarabi, voiced by Madge Sinclair, is Simba's mother, the Queen of King Mufasa and the leader of the lionesses.


            	Sarafina, voiced by Zoe Leader, is Nala's mother. Her name is given only in the end credits of the film.

          


          


          Production


          The Lion King was originally called King of the Jungle during early stages of production. As in the case of the earlier film Bambi, animators studied real-life animals for reference, and some of the filmmakers went to Kenya to observe the natural habitat that would be shown in the film.


          Over 600 artists, animators and technicians contributed to the "The Lion King" over its lengthy production schedule. In the end, more than one million drawings were created for the film, which is made up of 1,197 hand-painted backgrounds and 119,058 individually colored frames of film.


          The film's significant use of computers helped the filmmakers to present their vision in new ways. The most notable use of computer animation is in the "wildebeest stampede" sequence. Several distinct wildebeest characters were built in a 3D computer program, multiplied into hundreds, cel shaded to look like drawn animation, and given randomized paths down a mountainside to simulate the real, unpredictable movement of a herd. Similar multiplication occurs in the "Be Prepared" musical number with identical marching hyenas.


          The Lion King was once considered a secondary project to Pocahontas, both of which were in production at the same time. Most of the Disney Feature Animation staff preferred to work on Pocahontas, believing it would be the more prestigious and successful of the two. While both films were commercial successes,The Lion King received a greater amount of positive feedback and larger grosses than Pocahontas.


          The main locations for the film, including Pride Rock and the Gorge, are modeled after Hell's Gate National Park in Kenya. This animated film was created and recorded at a studio in Burbank, California.


          Months prior to the film's release, the Walt Disney Company's Chief Operating Officer Frank Wells died in a helicopter crash. A statement in remembrance of Wells was added to the beginning of the film as a result.


          


          Reaction


          The Lion King garnered critical acclaim, and currently has a 92% "fresh" rating at RottenTomatoes.com. Chicago Sun-Times film critic Roger Ebert called the film "a superbly drawn animated feature" in his print review. However, on the program Siskel & Ebert the film received a mixed reaction from Gene Siskel and Roger Ebert, despite a "Thumbs Up" from both critics. Siskel said that it wasn't on par with earlier films like Beauty and the Beast and was "A good film, not a great one". Meanwhile, The Washington Post called it "an impressive, almost daunting achievement".


          


          Box office performance


          
            
              
                	Source

                	Gross (USD)

                	% Total

                	All Time Rank
              


              
                	Domestic

                	$328,541,776 ($312,855,561 initially)

                	41.9%

                	17
              


              
                	Foreign

                	$455,300,000

                	58.1%

                	N/A
              


              
                	Worldwide

                	$783,841,776

                	100.0%

                	22
              


              
                	Domestic Adjusted (2008)

                	$531,354,700

                	N/A

                	24
              

            


            The Lion King became the highest grossing motion picture of 1994 worldwide, and the second highest in the USA (the first being Forrest Gump). The film initially made US$312,855,561 domestically, but including its 2002 IMAX re-release the domestic amount totaled to $328,541,776. The initial gross includes the film's short return to theaters in November 1994.


            It held the record for the most successful animated feature film in history until that record was broken by the computer animated Finding Nemo in 2003. Shrek 2 further surpassed Nemo's gross in 2004, but The Lion King still remains the most successful non- CGI animated feature. When adjusted for inflation, it is the fourth top-grossing animated film (below Snow White and the Seven Dwarfs, One Hundred and One Dalmatians and Fantasia).


            Awards


            The film got several nominations for different awards:


            
              	
                Academy Awards

                
                  	Best Original Score (Won)


                  	Best Original Song for " Can You Feel the Love Tonight" (Won)


                  	Best Original Song for Circle of Life (Nominated)


                  	Best Original Song for Hakuna Matata (Nominated)

                

              


              	Golden Globe Awards

                
                  	Best Motion Picture - Musical or Comedy (Won)


                  	Best Original Score (Won)


                  	Best Original Song " Can You Feel the Love Tonight " (Won)


                  	Best Original Song Circle of Life (Nominated)

                

              


              	Annie Awards

                
                  	Best Animated Feature (Won)


                  	Best Achievement for Voice Acting to Jeremy Irons for voicing Scar (Won)


                  	Best Individual Achievement for Story Contribution in the Field of Animation (Won)


                  	Best Individual Achievement for Artistic Excellence in the Field of Animation (Nominated, lost against The Nightmare Before Christmas)

                

              


              	Saturn Awards

                
                  	Best Fantasy Film (Nominated, lost against Forrest Gump)


                  	Best Performance by a Younger Actor Jonathan Taylor Thomas (Nominated, lost against Interview with the Vampire: The Vampire Chronicles - Kirsten Dunst)


                  	Best DVD Classic Film Release in 2004 (Nominated, lost against The Adventures of Robin Hood)

                

              


              	British Academy Film Awards

                
                  	BAFTA Award for Best Sound (Nominated, lost against Speed)


                  	Anthony Asquith Award for Film Music (Nominated, lost against Backbeat)

                

              


              	BMI Film & TV Awards

                
                  	BMI Film Music Award " Can You Feel the Love Tonight " (Won)


                  	Most Performed Song from a Film "Can You Feel the Love Tonight" (Won)

                

              


              	Grammy Award

                
                  	Best Vocal Performance Male for "Can You Feel the Love Tonight" Elton John (Won)


                  	Song of the Year for "Can You Feel the Love Tonight" (Nominated, lost against Streets of Philadelphia from Philadelphia)


                  	Best Song Written for a Motion Picture, Television or Other Visual Media for "Can You Feel the Love Tonight" (Nominated, lost against Streets of Philadelphia from Philadelphia)


                  	Best Song Written for a Motion Picture, Television or Other Visual Media for "Circle of Life" (Nominated, lost against Streets of Philadelphia from Philadelphia)


                  	Best Instrumental Composition Written for a Motion Picture or for Television (Nominated, lost against Schindler's List)

                

              


              	MTV Movie Awards

                
                  	Best Villain Jeremy Irons (Nominated, lost against Dennis Hopper from Speed)


                  	Best Song From A Movie for "Can You Feel the Love Tonight" (Nominated, lost against Big Empty by Stone Temple Pilots from The Crow)

                

              


              	Kids' Choice Awards

                
                  	Favorite Movie (Won)

                

              

            


            In June 2008, the American Film Institute revealed its "Ten top Ten"the best ten films in ten "classic" American film genresafter polling over 1,500 people from the creative community. The Lion King was acknowledged as the fourth best film in the animation genre.


            Music


            Elton John and Tim Rice wrote five original songs for this film, with Elton John performing "Can You Feel the Love Tonight" during the end credits. Hans Zimmer also contributed to the film a score supplemented with traditional African music and choir elements arranged by Lebo M.


            Songs


            These are the musical numbers of the film, listed in order of appearance.


            
              	" Circle of Life" is sung by an off-screen Carmen Twillie, with African vocals by Lebo M and his African choir. This song is played during the ceremony where a newborn Simba is presented to the animals of the Pride Lands. The song is reprised at the end of the film, during the presentation of Simba and Nala's newborn cub.


              	"The Morning Report", a song originally not in the film (it was created for the live musical version), was added with an accompanying animated sequence in the 2003 Platinum Edition home video re-release. Sung by Zazu ( Jeff Bennett), Mufasa ( James Earl Jones) and young Simba (Evan Saucedo), the song is an extension of the scene in the original film where Zazu delivers a morning report to Mufasa, and later gets pounced on by Simba.


              	" I Just Can't Wait to Be King" is sung by young Simba ( Jason Weaver), young Nala (Laura Williams), and Zazu ( Rowan Atkinson). Simba uses this musical number in the film to distract Zazu so that he and Nala can sneak off to the elephant graveyard, while expressing his wish to be king as soon as possible.


              	" Be Prepared" is sung by Scar ( Jeremy Irons/ Jim Cummings), Shenzi ( Whoopi Goldberg), Banzai ( Cheech Marin) and Ed (Jim Cummings). In this song, Scar reveals to his hyena minions his plot to kill Mufasa and Simba.


              	" Hakuna Matata" is sung by Timon ( Nathan Lane), Pumbaa ( Ernie Sabella) and Simba (Jason Weaver as a cub and Joseph Williams as an adult). Timon and Pumbaa use this song as a warm welcome to Simba as he arrives at their jungle home, and to symbolize their "no worries" lifestyle. The song encompasses a montage sequence during which Simba grows into a young adult.


              	" Can You Feel the Love Tonight" is a love song sung mainly by an off-screen Kristle Edwards, with Timon (Nathan Lane), Pumbaa (Ernie Sabella), adult Simba (Joseph Williams) and adult Nala ( Sally Dworsky). This musical sequence shows Timon and Pumbaa's frustration at Simba falling in love, and the development of Simba and Nala's romantic relationship. The song won the Oscar for Best Original Song during the 67th Academy Awards.

            


            The compilation Classic Disney: 60 Years of Musical Magic includes " Circle of Life", " I Just Can't Wait to Be King", and " Hakuna Matata" on the red disc, " Can You Feel the Love Tonight?" on the blue disc, and " Be Prepared" on the green disc. The compilation Disney's Greatest Hits also includes " Circle of Life" on the blue disc, " Hakuna Matata" on the green disc, and " Can You Feel the Love Tonight?" on the red disc.


            Soundtrack and other albums


            The film's original motion picture soundtrack was released on July 13, 1994.


            On February 28, 1995, Disney released an album entitled Rhythm of the Pride Lands, a sequel of sorts to the original soundtrack which featured songs and performances inspired by, but not featured in, the film. Most of the tracks were composed by African composer Lebo M and focused primarily on the African influences of the film's original music, with most songs being sung either partially or entirely in various African languages. Several songs featured in the album would later have incarnations in other The Lion King-oriented projects, such as the stage musical or the direct-to-video sequels (examples being "He Lives In You" used as the opening song for The Lion King II: Simba's Pride; and a reincarnation of "Warthog Rhapsody", called "That's All I Need", in The Lion King 1). Rhythm of the Pride Lands was initially printed in a very limited quantity. However, it was re-released in 2003 and included in some international versions of The Lion King's special edition soundtrack with an additional track.


            Additionally, a long-lost "Lion King Expanded Score" containing never-before-released instrumental music from Hans Zimmer's original score has been available on eBay.


            Sequels and spin-offs


            The success of the film led to several spin-offs, the first being a 70mm film released in 1995 entitled Circle of Life: An Environmental Fable. It promoted environmental friendliness and was shown in the Harvest Theatre in The Land Pavilion at Epcot in Walt Disney World. Also debuted in 1995 was a spin-off television series called The Lion King's Timon and Pumbaa which focused on the titular meerkat and warthog duo in a more modern, human world than the film's.


            In addition, a direct-to-video sequel called The Lion King 2: Simba's Pride was released in 1998, focusing on Simba and his daughter Kiara as she falls in love with Kovu, a former member of Scar's pride. Finally, a direct-to-video prequel/midquel, The Lion King 1 (also known as The Lion King 3: Hakuna Matata), was released in 2004, showing the timeline of The Lion King from the perspective of Timon and Pumbaa as well as some background on these two characters.


            Several characters from The Lion King including Timon, Pumbaa, Simba, Nala, Rafiki, Zazu, Shenzi, Banzai, Ed, Scar and Mufasa appear in the Disney Channel series, House of Mouse. Simba, Nala, Timon, Pumbaa, Rafiki and Zazu also appear in the movie Mickey's Magical Christmas: Snowed in at the House of Mouse. Shenzi, Banzai and Ed also appear in the movie Mickey's House of Villains. Simba and Nala also make a quick appearance.


            Home video


            The Lion King was first released on VHS and laserdisc in the United States on March 3, 1995, under Disney's " Masterpiece Collection" video series. The VHS tape quickly became one of the best-selling videotapes of all time: 4.5 million tapes were sold on the first day. In addition, Deluxe Editions of both formats were released. The VHS Deluxe Edition included the film, an exclusive lithograph of Rafiki and Simba (in some editions), a commemorative "Circle of Life" epigraph, six concept art lithographs, another tape with the half-hour TV show The Making of The Lion King, and a certificate of authenticity. The CAV laserdisc Deluxe Edition also contained the film, six concept art lithographs and The Making of The Lion King, but also included storyboards, character design artwork, concept art, rough animation, and a directors' commentary that the VHS edition did not have, on a total of four double sided disks. These home video versions of The Lion King all went into moratorium in 1997.


            


            On October 7, 2003, the film was re-released on VHS and released on DVD for the first time as The Lion King: Platinum Edition, as part of Disney's Platinum Edition line of animated classic DVDs. The DVD release featured two versions of the film on the first disc, a remastered version created for the 2002 IMAX release and the original 1994 theatrical version. A second disc with bonus features was also featured on the DVD release. The film's soundtrack was available in its original Dolby 5.1 track or in a new Disney Enhanced Home Theatre Mix, one of the first Disney DVDs to do so. By means of seamless branching, the film could be viewed either with or without a newly-created scene  a short conversation in the film replaced with a complete song, "The Morning Report". A Special Collector's Gift Set was also released, with the DVD set, five exclusive lithographed character portraits (new sketches created and signed by the original character animators), and an introductory book entitled The Journey. More than two million copies of the Platinum Edition DVD and VHS units were sold on the first day of release. A DVD boxed set of the three The Lion King films (in two-disc Special Edition formats) was released on December 6, 2004. In January 2005, the film went back into moratorium.


            The Platinum Edition of The Lion King was criticized by fans mainly for its false advertising: producer Don Hahn had earlier stated that the film would be in its original 1994 theatrical version, but it was confirmed after release that it was the "digitally enhanced" IMAX version instead, which is slightly different than the original theatrical cut. One of the most noticeable differences features re-drawn crocodiles in the "I Just Can't Wait to Be King" sequence.


            Although Disney has not announced a date for a Blu-ray Disc re-release of The Lion King yet, the studio has publicly shown clips of the film on Blu-ray at CES 2008.


            Musical


            The Lion King was adapted into a successful Broadway stage musical in 1997, which garnered 6 Tony Awards including Best Musical.


            Controversies


            Story origin


            


            The Lion King was the first Disney animated feature to be an original story, rather than being based on an already-existing story. However, elements of the film bear a resemblance to a famous 1960s Japanese anime television show, Kimba the White Lion. One similarity between the two is that the protagonists' names (Kimba and Simba) are very similaralthough the word "simba" means "lion" in Swahili. Other parallels include that most characters in Kimba have an analogue in The Lion King and that various individual scenes are nearly identical in composition and camera angle. Early production artwork on the film's Platinum Edition DVD even depicts a white lion, but later it was found to be Taka, a lion that was to be in the film but was cut short (Taka was later revealed to have been Scar's birth name). Disney's official stance is that any resemblance is coincidental, and directors Roger Allers and Rob Minkoff stated that they were well into the development process before the Kimba similarity was identified.


            The character designs and scenes are the only things that have been speculated to be taken from Kimba; the two stories are rather different from each other. The filmmakers, however, did say that the story of The Lion King was inspired by the Joseph and Moses stories from the Bible and William Shakespeare's Hamlet. Christopher Vogler, in his book The Writer's Journey: Mythic Structure For Writers, described Disney's request that he suggest how to improve the plot of The Lion King by incorporating ideas from Hamlet.


            The plot is also noted as sharing some striking elements with the West African Epic of Sundiata.


            It also bears striking resemblance to the ancient Egyptian Legend of Osiris and Isis. Osiris (Mufasa) is the king of the land, but the jealous brother Set (Scar) wants the crown for himself. So he kills Osiris and blames Horus (Simba) for the death. Horus is outcast, but found by Hathor (A mix between Timon, Pumbaa and Nala). He returns to the kingdom and defeats the evil Set.


            Alleged subliminal messaging


            


            In one scene of the film's original VHS and LaserDisc releases, it appears that the word "SEX" was embedded into the dust flying in the sky when Simba flops down, which conservative activist Donald Wildmon asserted was a subliminal message intended to promote sexual promiscuity. However, the films' animators have stated that the letters spell "SFX" (a common abbreviation of "special effects"), and was a sort of innocent "signature" signed by the effects animation team to the work they did. Due to the controversy it had caused, the scene was edited in the film's 2003 DVD and VHS releases, in which the dust no longer formed any words.[bookmark: .22The_Lion_Sleeps_Tonight.22]


            "The Lion Sleeps Tonight"


            The use of the song " The Lion Sleeps Tonight" in a scene with Timon and Pumbaa has led to disputes between Disney and the family of South African Solomon Linda, who composed the song (originally titled "Mbube") in 1939. In July 2004, the family filed suit, seeking $1.6 million in royalties from Disney. In February 2006, Linda's heirs reached a legal settlement with Abilene Music, who held the worldwide rights and had licensed the song to Disney for an undisclosed amount of money.


            Hamas' propaganda


            In August 2007, the Hamas organization produced an animated propaganda film that allegedly mimicked the style of The Lion King. The program was aired via their television station, Al-Aqsa TV. Hamas was portrayed as a lion that chased and killed rats that bore the likenesses of members of the secular Fatah organization in Gaza. The program was briefly aired but was pulled off the air for revision.


            Impact on popular culture


            


            Because of its popularity, The Lion King has been referenced in various media. For instance, the animated TV series The Simpsons spoofed the film in the episode " 'Round Springfield". Towards the end of the episode, the ghost of Mufasa appears in the clouds with Bleeding Gums Murphy, Darth Vader and James Earl Jones (who voiced both Mufasa and Darth Vader), saying: "You must avenge my death, Kimba... dah, I mean Simba," a reference to the Lion King/Kimba the White Lion controversy.


            Disney also frequently referenced The Lion King in its own films. For example, in the Disney-released, Pixar-produced 1995 computer animated film Toy Story, the song " Hakuna Matata" can be heard playing in Andy's car during the film's climax. This could also be referencing the fact that Tim Allen, who voiced Buzz Lightyear, was in Home Improvement with Jonathan Taylor Thomas, who voiced Cub Simba. Pumbaa made a cameo in Aladdin and the King of Thieves (1996), while Hercules (1997) paid homage to both The Lion King and the Nemean Lion: Scar's skin is worn by Hercules while he is posing for a painting on a Greek vase.


            Video games


            Two video games based on the film have been released. The first, entitled, The Lion King, was published in 1994 by Virgin and was released on NES, SNES, Game Boy, Sega Master System, Sega Genesis, Game Gear, PC, and Amiga. The NES version, however, was only released in Europe, and was not identical to the SNES version. The second game, entitled The Lion King: Simba's Mighty Adventure, was published in 2000 by Activision and was released on PlayStation and Game Boy Colour.


            In 1996, Disney Interactive and 7th Level released Timon & Pumbaa's Jungle Games for the PC. It was later seen on the SNES. Games include one where Pumbaa uses his gas to destroy fruits and bugs (and even a kitchen sink) that fall out of trees, a variation on a pinball game, a game where you use a peashooter to hit enemy creatures in the jungle, a game where Timon has to jump onto hippos over a river to deliver bugs to Pumbaa, and a variation on Tetris called Bug Drop.


            A third game was published in 2004 simply called The Lion King for Game Boy Advance in Europe and Asia, but was in fact a game based on the direct-to-video prequel/midquel The Lion King 1 with Timon and Pumbaa as the playable characters.


            In the Disney and Square Enix video game Kingdom Hearts, Simba appears as an ally that Sora can summon during battles. He also appears again as a summon character in Kingdom Hearts: Chain of Memories. In Kingdom Hearts II, the Pride Lands becomes one of the playable worlds. Several characters from the film appear, including Simba, Timon, Pumbaa, Nala, Mufasa, Rafiki, Scar, Shenzi, Banzai and Ed. Zazu is absent from the game entirely, though this may be to prevent any confusion between zazu and a disguised Donald Duck (Donald is disguised as a zazu-like bird in the level)
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          The Lion King is a Tony Award-winning Broadway and West End stage musical based on the 1994 Disney animated film of the same name and is directed by Julie Taymor, portraying actors in animal costumes as well as giant, hollow puppets. The show is produced by Disney Theatrical.


          The stage show debuted July 31, 1997, in Minneapolis, Minnesota at the Orpheum Theatre, and was an instant and tremendous success before moving permanently to the New Amsterdam Theatre on Broadway in New York, New York, that October. The show debuted in London's Lyceum Theatre in 1999 and is still running, and another production opened in Toronto, playing there until January 2004. On June 13, 2006, the Broadway production moved to the Minskoff Theatre to make way for the musical version of Mary Poppins.


          


          U.S. and international productions


          After the success of the Broadway show, the show was produced in the United Kingdom by Harrison Lochtenberg, and continues to play at the Lyceum Theatre in London. Taymor led the British production of the show, with Peter Schneider as the producer. A Canadian production of the show was staged in Toronto and ran for nearly four years at the Princess of Wales Theatre.


          The show played at the Capitol Theatre in Sydney, Australia, from 19 October 2003, until 26 June 2005. The production then ran at the Regent Theatre in Melbourne from 28 July 2005 until 4 June 2006.


          Beginning in June 2007, The Lion King Musical debuted its first ever performance on the African continent in Johannesburg. Its tenth year anniversary was celebrated in the new Teatro Theatre at Monte Casino in Fourways. The Lion King is the first production to take place in the new theatre. The opening night in Johannesburg, South Africa was celebrated with key persons involving the creation of the Lion King Musical, and American talk show host Oprah Winfrey, who had recently opened an educational academy for girls in Johannesburg.


          The Lion King Musical debuted in Paris on 22 September 2007 in the Thtre Mogador.


          There are currently two U.S. touring productions. The tour version is very similar to the original Broadway production; however, certain scenic elements which rise out of the stage floor (such as Pride Rock, the stampede, and the grasslands) were converted to less costly configurations for the touring productions. The sun during the opening is reduced in size for the shorter-lasting tours. Stage sizes are also smaller, and the volume of music as well as the amount of instruments, is decreased.


          


          Synopsis


          


          Act I


          As sun rises, Rafiki calls the animals to Pride Rock to witness the presentation of Simba. She greets King Mufasa and Queen Sarabi before lifting baby Simba high above the gathered animals ("Circle of Life"). Elsewhere, Scar laments on his lost chance at becoming king, and is about to attack the hornbill majordomo Zazu. Before he can do so, Mufasa arrives and confronts him. Back at her baobab tree, Rafiki asks the spirits to conjure the new prince's name: Simba. She paints an image of cub Simba onto her tree.


          Time passes and Simba grows into a lively young cub ("Grasslands Chant"). His father Mufasa shows him the Pride Lands from the top of Pride Rock, and then leads his son down into the grasslands. Mufasa explains to Simba that everything exists in a delicate balance known as the Circle of Life. Mufasa warns Simba not to stray beyond the boundaries of the Pride Lands. Zazu arrives and delivers a report on the goings-on in the Pride Lands, and Simba takes this opportunity to practice his pouncing ("The Morning Report"). After being pounced on, Zazu relays the information that spotted hyenas have been sighted in the Pride Lands. Mufasa leaves to deal with them and Simba is left to his own devices.


          Simba goes to see his uncle Scar. The scheming lion piques the cub's curiosity by mentioning the elephant graveyard, a place where Simba is forbidden to go. Scar knows that Simba will be unable to resist the temptation and go there.


          The lionesses go out hunting ("The Lioness Hunt") (This scene replaces the scene in the film where the lionesses are snoozing on the rocks, and Nala and Simba are bathed by their mothers), and Simba arrives and asks his best friend Nala to come with him to the elephant graveyard, although he does not mention their intended location to his mother. Sarafina (Nala's mother) and Sarabi agree to let the cubs go, but only if Zazu accompanies them. Simba and Nala formulate a plan and manage to lose Zazu ("I Just Can't Wait to Be King").
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          The cubs journey to the graveyard and begin to explore until Zazu stops them. They are about to leave when they are confronted by the three hyenas Shenzi, Banzai and Ed. When they heard that Zazu had called them "slobbering, mangy, stupid poachers," they shoot the majordomo bird into the air with the " Birdie Boiler." The hyenas begin to gloat over Simba and Nala ("Chow Down"). As the predator-prey chase pursues, Simba climbs up to safety, but Nala gets surround by the hyenas. Mufasa appears thanks to Zazu warning him, frightens off the hyenas and saves the two cubs. They return to the Pride Lands.


          Mufasa is disappointed that Simba disobeyed him. Simba explains that he was only trying to be brave like his father. Mufasa explains that bravery doesn't mean you go looking for trouble. Simba asks if he and his father will always be together, causing Mufasa to look up to the night sky and tell Simba about the great kings of the past and how they guide and watch over everything ("They Live in You"). Mufasa says that he will always be there for his son.


          Back at the elephant graveyard, the three hyenas lick their wounds until Scar arrives. Scar explains that he will soon be king if the hyenas assist him, and that the hyenas will never be hungry again if they agree ("Be Prepared"). At Pride Rock, Zazu apologizes to Mufasa for Simba's behaviour. Mufasa jokes with Zazu but admits that he is worried about Simba. Zazu tells Mufasa that Simba resembles the King when he was a cub.


          Later, Scar takes Simba to the gorge and tells him to wait there. Scar leaves and signals the hyenas, who start a wildebeest stampede down into the gorge ("The Stampede"). Scar tells Mufasa that Simba is trapped in the gorge and Mufasa races to his son's aid. Mufasa leaps into the stampede and manages to save his son, but as he climbs a cliff, Scar betrays him and throws him back into the stampede where he is killed. Scar causes Simba to believe that his father's death was his fault, and that he should flee the Pride Lands. Simba does so. As Simba runs, Scar orders Shenzi, Banzai and Ed to chase and kill Simba, but Simba escapes and the hyenas decide to leave him and make Scar believe that Simba is dead. Back at Pride Rock the lionesses and Rafiki mourn the death of Mufasa and Simba (Scar tells them that Simba died also) ("Rafiki Mourns"). Scar climbs to the promontory of Pride Rock, claims the throne for himself, and lets the hyenas into the Pride Lands as his executive staff ("Be Prepared (Reprise)"). Rafiki returns to her tree and smears the drawing of Simba, while Sarabi and Nala mourn for the ones they have loved and lost.


          Out in the desert Simba collapses from heat exhaustion. Vultures begin to circle, but are scared away by Timon, the meerkat, and Pumbaa, the warthog. The duo take the cub back to their jungle home and introduce him to their laid-back way of life ("Hakuna Matata"). Simba stays in the jungle with his new friends and grows into an adult lion.


          


          


          Act 2


          The chorus, dressed in colorful clothes with ornate bird puppets and kites, begin the act ("One by One"). But as the song ends, the beautiful birds are replaced by vultures and gazelle skeletons. A drought has hit the Pride Lands under Scar's tyrannical rule.


          Zazu, now a prisoner of Scar, listens to the king's woes. First, Scar gets delusions of Mufasa's ghost haunting in every shadow. Then, he laments that he is not loved, and arrives on the idea of finding a queen and having cubs. Nala arrives to to inform Scar that there is no food and no water, just as the hyenas reported the same thing a few minutes ago; Scar attempts to flirt with her. Nala slashes Scar's face and escapes ("The Madness of King Scar"). Utterly frustrated and upset at current events, Nala decides to leave the Pride Lands and find help, vowing that she will never forget her pride. The lionesses and Rafiki offer a blessing ("Shadowland").


          Back in the jungle Simba leads Timon and Pumbaa to find a resting place ("The Lion Sleeps Tonight"). Timon and Pumbaa want to sleep, but the restless Simba can't stop moving. He leaps across a fast-moving river and challenges Timon to do the same. Timon falls into the water and is swept downstream by the current until he reaches a waterfall, where he grabs onto a branch. Simba wants to save Timon but is sent into a flashback of Mufasa's death. Timon falls from the branch and Simba snaps out of the flashback, rescuing his friend. Simba is ashamed that Timon nearly died because of his recklessness.


          That night the three friends look up at the stars, wondering what they are. Simba recalls Mufasa's words regarding the great kings of the past, but Timon and Pumbaa dismiss it and laugh at the notion. Simba leaves, looking up at the sky and bitterly remembering his father's promise that he would always be there for Simba ("Endless Night"). In the Pride Lands, Rafiki hears Simba's song on the wind and comes to the joyous conclusion that Simba is alive. She draws a mane onto the drawing of Simba on her tree.


          In the jungle, Pumbaa is being hunted and chased by a lioness. Simba confronts the lioness and saves his friend. The lioness flips Simba, causing Simba to recognize that the lioness is his childhood friend Nala. Nala is shocked and overjoyed to find Simba alive, knowing that he is the rightful king. Timon and Pumbaa are confused by this and Simba tells the two to leave so that he and Nala can be alone. Timon realizes what is happening and laments that he and Pumbaa's Hakuna Matata lifestyle has come to an end ("Can You Feel the Love Tonight"). Nala tells Simba about the state of the devastated Pride Lands, trying to encourage him to return and take his rightful place as king. Simba is still guilty about his father's death and leaves.


          On his own, Simba meets Rafiki. Rafiki explains to Simba that his father is still alive ("He Lives in You (Reprise)"). As Simba looks towards the sky his father appears as a heavenly vision. Mufasa demands that Simba remember who he is - the rightful king - and that Simba must return home. Simba realizes what he must do.


          Simba returns to Pride Rock with Nala, Timon and Pumbaa, where Simba witnesses the ruin that his home has fallen into. Timon and Pumbaa lure some hyenas away: Timon dressing in drag and doing the hula, Pumbaa playing as the stuffed pig. Simba tells Nala to go find his mother while he goes look for Scar.


          Scar calls for Sarabi and demands to know why the lionesses aren't hunting. Sarabi tells him that there is no food or water and that they need to leave Pride Rock to survive. Scar refuses and when Sarabi snaps at him about not being half the king Mufasa was, Scar strikes his sister-in-law saying that he was ten times the king Mufasa was. At this, an enraged Simba leaps down, startling Scar who believes his nephew to be dead. Scar forces a confession of murder from Simba and attacks him, forcing him over the edge of Pride Rock. Believing that he has won, Scar whispers to Simba that he was the one who killed Mufasa. Simba, infuriated, leaps up and grabs Scar by the throat, causing Scar to reveal the truth. A fierce battle rages between the lionesses, Timon, Pumbaa, Rafiki and the hyenas ("Simba Confronts Scar"). Shenzi, Banzai, and Ed chase Timon towards Zazu and surround them. But before they could feast, they have faced the wrath of "Mr. Pig!"


          Simba corners Scar on the top of Pride Rock, where Scar begs for his life and blames everything on the hyenas. In a repetition of Scar's words to cub Simba, Simba tells Scar to run away and never return. Scar appears to follow this request, but turns quickly and attacks Simba again. Simba flips his uncle over the cliff where the hyenas are waiting below. They surround their former leader and he was the main course.


          The battle finally at an end, Simba's friends come forward and acknowledge Simba as the new and rightful king. Rafiki arrives and places the king's mantle on Simba. Simba climbs to the top of Pride Rock and roars out across the kingdom. The animals gather at the call of their new king and celebrate. ("King of Pride Rock") Rafiki, Nala and Simba ascend Pride Rock where Rafiki lifts Simba and Nala's newborn cub high into the air, thus continuing the Circle of Life and ushering in a new golden age. ("Circle of Life (Reprise)")
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              	Circle of Life

              	Elton John and Tim Rice

              	Rafiki and Ensemble

              	
            


            
              	The Morning Report

              	Elton John and Tim Rice

              	Zazu, Young Simba and Mufasa

              	
            


            
              	The Lioness Hunt

              	

              	

              	sample
            


            
              	I Just Can't Wait to Be King

              	Elton John and Tim Rice

              	Young Simba, Young Nala, Zazu and Ensemble

              	
            


            
              	Chow Down

              	Elton John and Tim Rice

              	Shenzi, Banzai and Ed

              	
            


            
              	They Live in You

              	Mark Mancina, Jay Rifkin and Lebo M

              	Mufasa and Ensemble

              	
            


            
              	Be Prepared

              	Elton John and Tim Rice

              	Scar, Shenzi, Banzai, Ed and Ensemble

              	
            


            
              	Be Prepared (Reprise)

              	Elton John and Tim Rice

              	Scar and Ensemble

              	
            


            
              	Hakuna Matata

              	Elton John and Tim Rice

              	Timon, Pumbaa, Young Simba, Simba and Ensemble

              	
            

          


          
            
              Act II
            

            
              	Song

              	Written by

              	Performed by

              	Sample
            


            
              	One by One

              	Lebo M

              	Ensemble

              	
            


            
              	The Madness of King Scar

              	Elton John and Tim Rice

              	Scar, Zazu, Banzai, Shenzi, Ed and Nala

              	
            


            
              	Shadowland

              	Hans Zimmer, Lebo M, and Mark Mancina

              	Nala, Rafiki and Ensemble

              	sample
            


            
              	Endless Night

              	Julie Taymor, Lebo M, Hans Zimmer and Jay Rifkin

              	Simba and Ensemble

              	
            


            
              	Can You Feel the Love Tonight

              	Elton John and Tim Rice

              	Timon, Pumbaa, Simba, Nala and Ensemble

              	
            


            
              	He Lives in You (Reprise)

              	Mark Mancina, Jay Rifkin and Lebo M

              	Rafiki, Simba and Ensemble

              	sample
            


            
              	King of Pride Rock

              	Hans Zimmer and Lebo M

              	Ensemble

              	
            


            
              	Circle of Life (Reprise)

              	Elton John and Tim Rice

              	Ensemble

              	
            

          


          


          Musical adaptation


          The musical incorporates several changes and additions to the storyline as compared to the film. The mandrill Rafiki's gender was changed to a female role, as Taymor believed there was generally no leading female character in the film. Rafiki was portrayed by Tsidii Le Loka in the original Broadway musical, and by Josette Bushell-Mingo in the original London production.
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              The Lion King on Broadway
            

          


          Several new scenes are present, including a conversation between Mufasa and Zazu about whether Mufasa is raising Simba correctly, and a perilous scene where Timon finds himself nearly drowning in a waterfall while Simba feels powerless to help him. A major narrative addition is the depiction of Nala's departure in the scene "The Madness of King Scar", where the mentally deteriorating villain tries to make Nala his mate. Nala refuses, and later announces her intention to depart the Pride Lands and find help. She receives the blessings of the lionesses and Rafiki during the new song "Shadowland."
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              The Lion King in the West End
            

          


          Like its predecessor, the Beauty and the Beast musical, the show adds more songs to its stage production including Morning Report sung by Zazu the hornbill (a song which was later added to the film for the Platinum Edition DVD release). "Shadowland", originally featured on the CD Rhythm of the Pride Lands with Swahili lyrics as "Lea Halelela", was adapted for the musical with new English lyrics. It is sung by Nala, the lionesses and Rafiki. "One By One", also from the Rhythm of the Pride Lands CD, was adapted as the rousing African-styled Entre Act sung by the chorus at the opening of the second act.


          

          Many of the animals portrayed in the production are actors in costume using extra tools to move their costumes. For example, the giraffes are portrayed by actors carefully walking on stilts. For principal characters such as Mufasa and Scar, the costumes feature mechanical headpieces that can be raised and lowered to foster the illusion of a cat "lunging" at another. Other characters, such as the hyenas, Zazu, Timon and Pumbaa are portrayed by actors in life-sized puppets or costumes. The Timon character is described by Taymor as one of the hardest roles to master, as the movement of the puppet's head and arms puts a strain on the actor's arms, back and neck.


          Composer Lebo M led the original Broadway chorus. The chorus members are usually visible in the production, rather than being hidden in the shadows as with some other musical shows.


          A new section of the production, the Lioness Hunt, features a particularly complicated dance sequence for the actresses, and the dance is made even more difficult by the large headpieces worn during the scene.


          During the show's run in China, Chinese elements were included in the musical. One of the songs was adapted to a well-known Chinese pop song, "Laoshu ai dami" or "Mice Love Rice". The cast even cracked jokes and attempted conversations with the audience in Chinese.


          
            
              	
                

                Original Broadway cast


                
                  
                    	Actor

                    	Role
                  


                  
                    	Jason Raize

                    	Simba
                  


                  
                    	Samuel E. Wright

                    	Mufasa
                  


                  
                    	John Vickery

                    	Scar
                  


                  
                    	Scott Irby-Ranniar

                    	Young Simba
                  


                  
                    	Max Casella

                    	Timon
                  


                  
                    	Tom Alan Robbins

                    	Pumbaa
                  


                  
                    	Tsidii Le Loka

                    	Rafiki
                  


                  
                    	Heather Headley

                    	Nala
                  


                  
                    	Geoff Hoyle

                    	Zazu
                  


                  
                    	Tracy Nicole Chapman

                    	Shenzi
                  


                  
                    	Stanley Wayne Mathis

                    	Banzai
                  


                  
                    	Kevin Cahoon

                    	Ed
                  


                  
                    	Gina Breedlove

                    	Sarabi
                  


                  
                    	Kajuana Shuford

                    	Young Nala
                  

                

              

              	
                

                Original London cast


                
                  
                    	Actor

                    	Role
                  


                  
                    	Roger Wright

                    	Simba
                  


                  
                    	Cornell John

                    	Mufasa
                  


                  
                    	Rob Edwards

                    	Scar
                  


                  
                    	Luke Youngblood

                    	Young Simba
                  


                  
                    	Simon Gregor

                    	Timon
                  


                  
                    	Martyn Ellis

                    	Pumbaa
                  


                  
                    	Josette Bushell-Mingo

                    	Rafiki
                  


                  
                    	Paulette Ivory

                    	Nala
                  


                  
                    	Gregory Gudgeon

                    	Zazu
                  


                  
                    	Stephanie Charles

                    	Shenzi
                  


                  
                    	Paul J Medford

                    	Banzai
                  


                  
                    	Christopher Holt

                    	Ed
                  


                  
                    	Dawn Michael

                    	Sarabi
                  


                  
                    	Jenny Cachero

                    	Young Nala
                  

                

              
            

          


          


          Recordings


          


          Various international cast recordings are available on CD, including:

          1997 Original Broadway Cast

          1999 Japanese Cast

          2002 Hamburg Cast

          2004 Netherlands Cast

          2007 French Cast



          According to artzone.co.za, Lebo M plans is producing a special cast recording album of the South African production which is to be released locally and internationally. Furthur information has not yet been added.


          A cast recording for the Original London Cast was never made, probably due to the fact that the London production is almost identical, in both set, costumes and music, to the Broadway show.


          


          Awards


          


          Tony Awards
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              Simba (Jason Raize) and Nala (Heather Headley) meet as adults, with Timon (Max Casella) and Pumbaa (Tom Alan Robbins) in the background
            

          


          The Lion King was nominated for the following Tony Awards in 1998


          
            
              	Award

              	Won?

              	Nominee(s)
            


            
              	Best Musical

              	Yes

              	Disney Theatrical Productions
            


            
              	Best Scenic Design of a Musical

              	Yes

              	Richard Hudson
            


            
              	Best Costume Design of a Musical

              	Yes

              	Julie Taymor
            


            
              	Best Lighting Design of a Musical

              	Yes

              	Donald Holder
            


            
              	Best Choreography

              	Yes

              	Garth Fagan
            


            
              	Best Direction of a Musical

              	Yes

              	Julie Taymor
            


            
              	Best Book of a Musical

              	No

              	Roger Allers and Irene Mecchi
            


            
              	Best Original Score

              	No

              	Elton John (music), Tim Rice (lyrics), Hans Zimmer (music), Lebo M (music & lyrics), Mark Mancina (music & lyrics), Jay Rifkin (music & lyrics), Julie Taymor (lyrics)
            


            
              	Best Performance by a Featured Actor in a Musical

              	No

              	Samuel E. Wright
            


            
              	Best Performance by a Featured Actress in a Musical

              	No

              	Tsidii Le Loka
            


            
              	Best Orchestrations

              	No

              	Robert Elhai, David Metzger, Bruce Fowler
            

          


          [bookmark: 1998_Drama_Desk_Awards]


          1998 Drama Desk Awards


          
            	Drama Desk Award for Outstanding New Musical - Produced by Disney Theatrical Productions (nominees)


            	Drama Desk Award for Outstanding Featured Actor in a Musical - Max Casella, Geoff Hoyle (nominees)


            	Drama Desk Award for Outstanding Featured Actress in a Musical - Tsidii Le Loka (WINNER)


            	Drama Desk Award for Outstanding Choreography - Garth Fagan (WINNER)


            	Drama Desk Award for Outstanding Direction of a Musical - Julie Taymor (WINNER)


            	Drama Desk Award for Outstanding Orchestrations - Robert Elhai, David Metzger, and Bruce Fowler (nominees)


            	Drama Desk Award for Outstanding Set Design of a Musical - Scenic Design by Richard Hudson (WINNER)


            	Drama Desk Award for Outstanding Costume Design - Costume Design by Julie Taymor (WINNER)


            	Drama Desk Award for Outstanding Lighting Design - Lighting Design by Donald Holder (WINNER)


            	Drama Desk Award for Outstanding Sound Design - Sound Design by Tony Meola (WINNER)


            	Drama Desk Award for Outstanding Puppet Design - Puppet Design by Julie Taymor, Michael Curry (WINNER)

          


          [bookmark: 1998_Theatre_World_Award]


          1998 Theatre World Award


          
            	Max Casella (WINNER)

          


          


          Trivia


          
            	A modern urban legend assesses that part of a scene was removed from the American version of The Lion King stage musical. When Mufasa dies, the lionesses cry over his dead body: this is enacted using a Japanese bunraku puppet mourning technique in which ribbons flow out of the eyes to symbolize tears. Some further back in the theatre may have mistakenly thought the lionesses were crying toilet paper, and laughed at an inappropriate moment. However, although the scene can provoke laughter and confusion, the scene was not actually removed.


            	In an episode of The Simpsons, Girls Just Want To Have Sums, The Itchy and Scratchy Musical is a parody of The Lion King Stage musical. There is also a banner in this scene that reads "The Lion King Musical".


            	Tom Alan Robbins is the only member of the original Broadway cast of the musical to continue to play his role as Pumbaa. Danny Rutigliano was also a member of the original cast, but he was not the original lead for Timon. He was an understudy for not only Timon, but for also Pumbaa and Zazu.


            	Samuel E. Wright, who originally played Mufasa, played the reggae-singing crab Sebastian in Disney's The Little Mermaid.

          


          
            Retrieved from " http://en.wikipedia.org/wiki/The_Lion_King_%28musical%29"
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              	The Lion, the Witch and the Wardrobe
            


            
              	[image: ]

            


            
              	Author

              	C. S. Lewis
            


            
              	Illustrator

              	Pauline Baynes
            


            
              	Country

              	United Kingdom
            


            
              	Language

              	English
            


            
              	Series

              	The Chronicles of Narnia
            


            
              	Genre(s)

              	Fantasy novel
            


            
              	Publisher

              	Geoffrey Bles
            


            
              	Publication date

              	1950
            


            
              	Media type

              	Print ( Hardcover & Paperback)
            


            
              	Pages

              	208 (modern hardcover)
            


            
              	ISBN

              	ISBN 0-06-023481-4 (modern hardcover)
            


            
              	Followed by

              	Prince Caspian
            

          


          The Lion, the Witch and the Wardrobe is a fantasy novel for children by C. S. Lewis. Written in 1950, it is the first book of The Chronicles of Narnia and is the best known book of the series. (Though written and published first, it is second in the series' internal chronological order, and its prequel " The Magician's Nephew" is currently marketed as Book 1 due to a decision by the publisher to renumber the books according to internal chronology rather than publication date.)


          The book is dedicated to Lewis's God-daughter, Lucy Barfield.


          


          Plot summary


          Template:Spoilers


          Four children, Peter, Susan, Edmund and Lucy Pevensie, are evacuated from London during World War II, and settled with an elderly Professor in a large country-house.


          The children explore, and Lucy, the youngest of the children, climbs into a wardrobe and finds it leads to a snow-covered land. She meets a faun, Tumnus, who tells her that the land is called Narnia, and that it is ruled over by the ruthless White Witch, who ensures that it is always winter, but never Christmas.


          Lucy goes back through the wardrobe, which returns to normal, and is unable to convince the other children about her adventure.


          
            [image: Lucy in Narnia]

            
              Lucy in Narnia
            

          


          Several weeks later, she re-enters Narnia, and Edmund follows. He fails to catch up with Lucy, and instead comes across the witch, who seduces him with magical sweets and promises of power. She persuades him to try to bring the other children to her castle.


          The witch departs, Lucy arrives, and both Lucy and Edmund return together through the wardrobe. Out of cruelty, Edmund will not admit to the others that Narnia is real.


          Finally, circumstances lead all four children to hide in the wardrobe, and they soon find themselves In Narnia. They discover that Tumnus has been captured, and the children are sheltered by a pair of talking beavers named Mr. Beaver and Mrs. Beaver.


          They recount an ancient prophecy that when two Sons of Adam and two Daughters of Eve fill the four thrones at Cair Paravel, the witch's power will fail. The beavers tell of the true king of Narniaa great lion called Aslanwho has been absent for many years, but is now "On the move again."


          Edmund, still in the thrall of the witch, runs away to find her. His absence is not noticed until it is too late. Realising that they have been betrayed, the others set off to meet with Aslan.


          Edmund, meanwhile, reaches the castle of the witch. She treats him harshly and, taking him with her, sets off to catch the other children.


          However, her power is failing and a thaw strands her sleigh. The other children reach Aslan, and a penitent Edmund is rescued just as the witch is about to kill him.


          Calling for a truce, the witch demands that Edmund be returned to her, as an ancient law gives her possession of all traitors. Aslan, acknowledging the law, offers himself in Edmund's place and the witch accepts.


          Aslan is sacrificed by the witch, but comes back to life, and, during a final battle, the witch is defeated and killed.


          The children become kings and queens, and spend many years in Narnia, growing to maturity, before returning to our world, where they find themselves children again.


          


          Character list


          


          
            	Peter Pevensie is the oldest of the Pevensie siblings that left London during WWII. At first, he disbelieves Lucy's stories about Narnia, but changes his mind when he sees it for himself. Peter is hailed as a hero for his part in the overthrow of the White Witch. He is eventually crowned the High King of Narnia, King Peter the Magnificent.


            	Susan Pevensie is the second oldest of the Pevensie children. She also does not believe in Narnia until she is actually there. She seems to exhibit very little personality. Along with her siblings, she is crowned at Cair Paravel, and is referred to as Queen Susan, the Gentle.


            	Edmund Pevensie is the third Pevensie child. He also does not believe Lucy's stories about Narnia and makes fun of Lucy for telling them. When he is in Narnia, he meets the White Witch who plies him with enchanted Turkish Delight. Tempted by the White Witch's promise of power and seemingly unending supplies of Turkish Delight, Edmund betrays his siblings, but eventually regrets his actions and repents. After he helps Aslan and the citizens of Narnia defeat the White Witch, he is crowned King Edmund, the Just.


            	Lucy Pevensie is the youngest Pevensie child. She discovered the land of Narnia in the back of Professor Kirke's wardrobe. When Lucy told her siblings, they refused to believe her, particularly Edmund, who teased her mercilessly. After the restoration of Narnia, Lucy is crowned Queen Lucy, the Valiant.


            	Mr. Tumnus is a faun and the first person that Lucy meets in Narnia. Tumnus befriends her, despite being hired by the White Witch as a kidnapper. After getting to know Lucy, he changes his mind about handing her over to the witch. This gets him in trouble and he is eveutally arrested and turned into stone. He is later restored by Aslan and becomes a close friend of the Pevensies.


            	Jadis, The White Witch is the self-proclaimed Queen of Narnia. Ruling with an iron fist, she had placed a spell on Narnia so that it is forever winter and never Christmas. She has the right to kill anyone she believes to be a traitor to Narnia, which happens often. Her magic wand can turn people and animals to stone. The White Witch's only fear is of the prophecy that tells of "two sons of Adam" and "two daughters of Eve" who will come to Narnia and ally with Aslan to overthrow her.


            	Aslan is the lion, and keeps everything on a balance in Narnia. He sacrifices himself to spare Edmund, and is resurrected in time to aid the citizens of Narnia and the Pevensie children in their battle against the White Witch and her minions.


            	Professor Kirke is a professor that is given custody of the Pevensies when they evacuate London. He is the only one who believes that Lucy did indeed visit Narnia and tries to convince the other Pevensie children of this.


            	Mr. Beaver is friends with Tumnus, and he attempts to dethrone the White Witch and find Tumnus with Lucy, Susan, and Peter.


            	Mrs. Beaver is Mr. Beaver's wife. She helps the Pevensies by feeding them a good meal, and she is very optimistic.


            	Dwarf. The dwarf is the White Witch's right hand man.


            	Maugrim (or Feris Ulf) is a wolf pressed into service by the White Witch to hunt down and destroy the Pevensie children. He is the police commissioner of Narnia, their subordinates constitute the White Witch's police service. He is killed by Peter in the chapter "Peter's First Battle".


            	Father Christmas ( Santa Claus) arrives when the Witch's spell of having no Christmas is broken. He gives each of the Pevensie children present a gift (Edmund was with the White Witch), which ultimately will help them defeat the White Witch.

          


          


          Commentary


          The story takes inspiration from the Gospel themes of betrayal, death, resurrection and redemption. The "Deep Magic from the Dawn of Time," and "Deeper Magic from Before the Dawn of Time" can be seen as similar to the Old and New Covenants of Christianity, respectively. In the subsequent books, there is a nod in the direction of the Trinity concept, with Aslan in the Christ-role and a passing reference to the "Emperor over the Sea" as God the Father. The children form a disciple-group around Aslan, with Edmund as Judas and Peter the High King as St Peter. The two girls also follow Biblical precedent, as Mary Magdalene and the other Mary, through being first to see the resurrected Aslan. In addition, there are various allusions to Christ's execution, including the humiliation prior to his death and the splitting of the curtain in the Temple, represented by the cracking of the stone table. The book is not intended to be a retelling of Biblical stories in another form; it simply borrows ideas from them so as to illustrate basic conceptions of Christianity (and some other ideas as well  Platonic philosophy among them). Additionally, the White Witch is said to be descended from Lilith, who some religious texts say was Adam's first wife.


          It should be noted that Edmund seems the character most close to the New Testament's Judas - but that unlike the original Judas, Edmund does not die or get consigned to eternal damnation, but is completely redeemed by Jesus/Aslan - a variation having enormous theological implications. Edmund also seems to contain elements of the Apostle Paul.


          J. R. R. Tolkien was a close friend of Lewis', a fellow member of the Inklings, and an early reader of The Lion, the Witch and the Wardrobe. However, despite his sharing Lewis' Christian faith, Tolkien was rather dismissive of the book. He considered its theology to be both blatant and naive, and the mixture of different mythic elements very inconsistent. He specifically objected to the curious presence of Father Christmas, and the mixture of both Norse and Greek mythologies. In addition, he came to dislike the avuncular manner of story-telling for children  which can also be found at points in The Hobbit (Being something of a perfectionist, he later had to stop himself from rewriting that book, as told in Humphrey Carpenter's biography).


          When he wrote The Lion, the Witch and the Wardrobe, Lewis did not intend for it to be part of a larger work; this may account for several inconsistencies in the series. For example, The Horse and His Boy establishes that humans live in both Archenland and Calormen during the reign of the witch, which makes the reliance on the presence of the children to break the witch's spell somewhat confusing when other humans could have been brought in from those nearer locations. Nor is there any explanation as to what has become of the descendants of the original (human) rulers of Narnia, whose dynasty was ordained by Aslan in The Magician's Nephew.


          Although not specific to this book (and therefore dealt with in more detail in The Chronicles of Narnia entry), some controversy exists regarding the acceptability of the Chronicles.


          


          Influences


          Professor Kirke is based on W.T. Kirkpatrick, who tutored a 16-year-old Lewis. "Kirk," as he was sometimes called, taught the young Lewis much about thinking and communicating clearly, skills that would be invaluable to him later


          Narnia is caught in endless winter when the children first enter. Norse mythology also has a "great winter", known as the Fimbulwinter that is said to precede Ragnarok.


          The dwarves and giants are from Norse mythology. Fauns, centaurs, minotaurs, dryads, etc. are all from Greek mythology. Father Christmas, of course, was part of popular English folk lore.


          The main story is an allegory of Christ's crucifixion. Aslan sacrifices himself for Edmund, a traitor who deserved death, in the same way that Christ sacrificed Himself for sinners. The cross is replaced by the Stone Table (which were used in Celtic religion). Additionally, the splitting of the Stone Table reflects the veil of the temple splitting at the point of Christ's death. As with the Christian Passion, it is women (Susan and Lucy) who tend Aslan's body after he dies and are the first to see him after his resurrection.(BBC News 2006) The significance of the death contains elements of both the ransom theory of atonement and the satisfaction theory: Aslan suffers Edmund's penalty (satisfaction), and buys him back from the White Witch, who was entitled to him by reason of his treachery (ransom).


          The freeing of Aslan's body from the stone table by field mice is reminiscent of Aesop's Fable of "The Lion and the Mouse." In the fable, a lion catches a mouse, but lets him go free. The mouse promises to return the favour and does so when he gnaws through the lion's bonds after he has been captured by hunters


          


          Differences between the British and American editions


          Prior to the publication of the first American edition of Lion, Lewis made the following changes.


          
            	In chapter one of the American edition, the animals that Edmund and Susan express interest in are "snakes" and "foxes" rather than the "foxes" and "rabbits" of the British edition.


            	In chapter six of the American edition the name of the White Witch's chief of police is changed to "Fenris Ulf" from "Maugrim" in the British.


            	In chapter thirteen "the roots of the World Ash Tree" takes the place of "the fire-stones of the Secret Hill".

          


          When HarperCollins took over publication of the series in 1994, they decided to use the British edition as the standard for all subsequent editions worldwide. (Ford 2005)


          


          Film, television, and theatrical adaptations


          The Lion, the Witch and the Wardrobe has been adapted for television, stage, radio and cinema, including the BBC serial The Chronicles of Narnia. A Walt Disney Pictures film, entitled The Chronicles of Narnia: The Lion, the Witch and the Wardrobe was released in December 2005 and has grossed over $740 million worldwide.
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              	The Lorax
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              	Author

              	Dr. Seuss
            


            
              	Country

              	United States
            


            
              	Language

              	English
            


            
              	Genre(s)

              	Children's literature
            


            
              	Publisher

              	Random House
            


            
              	Publication date

              	1971
            


            
              	Media type

              	Print ( Hardcover and paperback)
            


            
              	ISBN

              	ISBN 0394823370
            


            
              	Preceded by

              	I Can WriteBy Me, Myself
            


            
              	Followed by

              	Marvin K. Mooney Will You Please Go Now!
            

          


          The Lorax is a children's book, written by Dr. Seuss and first published in 1971. It chronicles the plight of the environment and the Lorax (a "mossy, bossy" man-like creature resembling an emperor tamarin), who speaks for the trees against the greedy Once-ler. As in most of Dr. Seuss's works, most of the creatures mentioned are original to the book.


          The book is commonly recognized as a fable concerning industrialized society, using the literary element of personification to give life to industry as the Once-ler (whose face is never shown in all of the story's illustrations) and to the environment as the Lorax. It has become a popular metaphor for those concerned about the human impact on the environment. The book is featured on the inside layout of Rage Against the Machine's album Evil Empire. The Lorax is also referenced in activist musician Michael Franti's song "East To The West" on the album Yell Fire!.


          


          Plot overview


          One night, a boy comes to a desolate corner of town to visit the Once-ler and learn about the Lorax. The Once-ler recounts how he first arrived where they now stand, then a beautiful forest of Truffula Trees, colorful woolly trees that were spread throughout the area and supported various fantastical creatures. The Once-ler chopped down a tree and used its foliage to knit a Thneed, an odd-looking but versatile garment that he insisted "everyone needs." A strange man called the Lorax emerged from the stump and protested, but the Once-ler ignored him, and, spurred by greed, began a huge Thneed-making business, much to the Lorax's distress.


          The skies gradually grew darker and more polluted, forcing the local animals to leave the area. The Once-ler dismissed the Lorax's pleadings until the last Truffula Tree was chopped down, leaving the Once-ler alone with the Lorax, who picked himself up by the "seat of his pants" and floated away through a hole in the smog, leaving behind only a small pile of rocks with the word "Unless" inscribed into them.


          The Once-ler then reveals to the boy that he has one last Truffula seed left, which he gives to him with instructions to start a new forest so that "the Lorax and all of his friends may come back."


          


          Controversy


          The Lorax is arguably Seuss's most controversial work. In 1989, a small school district in California kept the book on a reading list for second graders, though some in the town claimed the book was unfair to the logging industry. Several timber industry groups sponsored the creation of a book called The Truax, offering a logging-friendly perspective to an anthropomorphic tree known as the Guardbark. Just as in The Lorax, the book consists of an argument between two people. The logging industry representative emphasizes their efficiency and re-seeding efforts whereas the Guardbark, a straw man of the environmentalist movement much as the Once-ler is for big business, refuses to listen and repeatedly lashes out.


          The line "I hear things are just as bad up in Lake Erie" was removed more than fourteen years after the story was published after two research associates from the Ohio Sea Grant Program wrote to Seuss about the clean-up of Lake Erie. The line remains in the DVD release of the special.


          


          Adaptations


          The book was made into an animated musical television special, directed by Hawley Pratt, produced by DePatie-Freleng Enterprises and starring the voice talents of Eddie Albert and Bob Holt. It was first aired by CBS on February 14, 1972. The line about Lake Erie was spoken by one of the Humming-Fish as they marched out of the river at the foot of the Once-ler's factory. It remains in DVD releases of the show, even though the line was removed from the book.
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              Cover designs for the three volumes of one edition of The Lord of the Rings
            


            
              	Author

              	J. R. R. Tolkien
            


            
              	Country

              	[image: Flag of the United Kingdom]United Kingdom
            


            
              	Language

              	English
            


            
              	Genre(s)

              	High fantasy, Adventure novel, Heroic romance, Action adventure
            


            
              	Publisher

              	Allen & Unwin
            


            
              	Publication date

              	1954 and 1955
            


            
              	Media type

              	Print ( Hardback & Paperback)
            


            
              	Pages

              	1216 pp (total pages)
            


            
              	Preceded by

              	The Hobbit
            

          


          The Lord of the Rings is an epic high fantasy novel written by the English academic and philologist J. R. R. Tolkien. The story began as merely a sequel to Tolkien's earlier work, The Hobbit, but eventually developed into a much larger story. It was written in stages between 1937 and 1949, much of it during World War II. Although intended as a single-volume work, it was originally published in three volumes in 1954 and 1955, and it is in this three-volume form that it is popularly known. It has since been reprinted numerous times and translated into many different languages, becoming one of the most popular and influential works in 20th-century literature.


          The story of The Lord of the Rings takes place in an alternate pre-history, the Third Age of Middle-earth. The lands of Middle-earth are populated by Men (humans) and other humanoid races ( Hobbits, Elves, Dwarves, and Orcs), as well as many other creatures, both real and fantastic ( Ents, Wargs, Balrogs, Trolls, etc.). The title of the book refers to the story's main antagonist, the Dark Lord Sauron, who created the Rings of Power and the One Ring that rules them, the ultimate weapon in his campaign to conquer and rule all of Middle-earth. From quiet beginnings in the Shire the story ranges across Middle-earth following the course of the War of the Ring through the eyes of its characters, most notably the hobbits, Frodo Baggins, Samwise Gamgee, Meriadoc Brandybuck and Peregrin Took. The main story is followed in the book by six appendices that provide a wealth of historical and linguistic background material.


          The Lord of the Rings has been subjected to extensive analysis of its themes and origins, as have all of Tolkien's works. Although a major work in itself, the story is only the last movement of a larger work Tolkien had worked on since 1917, that he described as a mythopoeia . Influences on this earlier work, and on the story of The Lord of the Rings, include philology, mythology, industrialization, and religion, as well as earlier fantasy works and Tolkien's experiences in World War I. The Lord of the Rings in its turn is considered to have had a great effect on modern fantasy, and the impact of Tolkien's works is such that the use of the words "Tolkienian" and "Tolkienesque" has been recorded in the Oxford English Dictionary.


          The great and enduring popularity of The Lord of the Rings has led to numerous references in popular culture, the founding of many societies by fans of Tolkien's works, and the publication of many books about Tolkien and his works. The Lord of the Rings has inspired, and continues to inspire, artwork, music, films and television, video games, and subsequent literature. Adaptations of The Lord of the Rings have been made for radio, theatre, and film. The 20012003 release of Peter Jackson's widely acclaimed Lord of the Rings film trilogy prompted a new surge of interest in The Lord of the Rings and Tolkien's other works.
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          The historical background of the story of The Lord of the Rings is revealed in stages through the story and the Appendices. It is also elaborated upon in The Silmarillion, published after Tolkien's death. The beginnings of the story stretch back thousands of years before the time of the book. The eponymous Lord of the Rings, the Dark Lord Sauron, secretly forged a great Ring of Power called the One Ring, to enslave the wearers of the other Rings of Power. He launched the War of the Elves and Sauron during which he captured 16 of the 19 Elven Rings and distributed them to seven Dwarf Lords and nine Kings of Men. The Men who possessed the Nine were corrupted over time and became Sauron's most feared servants, the undead Nazgl or Ringwraiths. The Dwarves were more resilient against the Rings; they did not fade, and the only effect upon them was an undying lust for Gold. Sauron failed to capture the remaining Three Rings, which remained in the possession of the Elves who had made them, unlike the other Rings, without Sauron's involvement.


          The Men of the great island-nation of Nmenor helped the hard-pressed Elves, ending the war in a victory against Sauron. About 1500 years later they sent a great force to overthrow Sauron who had risen again; Sauron surrendered, and this time was taken to Nmenor as a prisoner. That strategy proved fateful, as over time, the cunning Sauron gained the trust of the Nmenreans and poisoned their minds of the against the Valar. WIth Sauron's encouragement, the Nmenreans invaded the Undying Lands. The Valar responded by destroying Nmenor and drowning it beneath the sea. Sauron's spirit escaped to Middle-earth, as did some faithful Nmenreans who had opposed the invasion, led by Elendil and his sons.


          More than 100 years later, Sauron again made war against the Nmenreans who had survived and established themselves in Middle-earth. Elendil formed the Last Alliance of Elves and Men with the Elven-king Gil-galad. They marched against Mordor, defeating Sauron's armies and besieging his stronghold Barad-dr. After seven years of siege, Sauron himself came forth and engaged in single combat with the leaders of the Last Alliance.
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          Gil-galad and Elendil wrestled with Sauron and were both killed in the battle. Sauron fell also and was vanquished; his spirit fled as he abandoned his damaged body. Elendil's sword Narsil broke beneath him when he fell, and using the hilt-shard his son Isildur cut the One Ring from Sauron's body. Isildur was advised by Elrond and Cirdan to destroy the One Ring outright by casting it into the volcanic Mount Doom where it was forged, but, attracted to its beauty, he refused and kept it as weregild (compensation) for the deaths of his father and his brother Anrion.


          So began the Third Age of the Sun in Middle-earth. Two years later, Isildur and his soldiers were ambushed by a band of Orcs at the Gladden Fields. Isildur tried to escape by putting on the Ring, knowing that it made mortal wearers invisible; but the Ring betrayed him and slipped from his finger while he was swimming in the Great River Anduin. He was seen and shot dead by Orcs, and the Ring was lost on the river's bottom where it remained for two millennia.


          It was then found by chance by a river hobbit named Dagol. His relative and friend Smagol killed him for the Ring and was eventually banished from his home. Smagol fled into the Misty Mountains where, corrupted by the power of the Ring, he became a loathsome, slimy creature called Gollum. Much later, as told in The Hobbit, another hobbit, Bilbo Baggins, found the Ring seemingly by accident in Gollum's cave, and took it back to his home, Bag End, unaware that it was anything more than just a magic ring.


          


          Synopsis
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          The story of the The Lord of the Rings is divided into six "books" and has been published in both one and three volume editions.


          


          The Fellowship of the Ring


          Book I in The Fellowship of the Ring begins in the Shire with Bilbo's 111th (or "Eleventy-first" in Hobbit speak) birthday party, about 60 years after the end of The Hobbit, and his subsequent disappearance using his magic ring. Departing to retire in Rivendell, he left many of his belongings, including the ring, to his nephew and adoptive heir, Frodo Baggins. After 17 years of investigating, their old friend Gandalf the Grey confirmed that this ring was in fact the One Ring, the instrument of Sauron's power, for which the Dark Lord had been searching for most of the Third Age, and which corrupted others with desire for it and the evil power it held. Unknown to Gandalf, Gollum had made his way to Mordor, where he was captured and the little information he had about the Ring and its whereabouts extracted through torture.


          Sauron sent the nine Ringwraiths, in the guise of riders in black, to the Shire in search of the Ring. Frodo escaped, with the help of his loyal gardener Samwise "Sam" Gamgee and three close friends, Meriadoc "Merry" Brandybuck, Peregrin "Pippin" Took, and Fredegar "Fatty" Bolger. While Fatty acted as a decoy for the Ringwraiths, Frodo and the others set off to take the Ring to the Elven haven of Rivendell. They were aided by the enigmatic Tom Bombadil through the Old Forest and Barrow-Downs, and by a man called "Strider", who was later revealed to be Aragorn son of Arathorn, the heir to the kingships of Gondor and Arnor, and direct male descendant of Isildur. Aragorn led the hobbits to Rivendell on Gandalf's request. During the journey, Frodo was gravely wounded by the Ringwraiths at the hill of Weathertop. Very ill from his wound, with the help of his companions and the Elf-lord Glorfindel, Frodo entered Rivendell's borders by crossing the ford of the river Bruinen. The Ringwraiths, in close pursuit, were swept away by an enchantment of the river when they entered its waters. Book I ends with Frodo losing consciousness.


          Book II reveals that Frodo had recovered under the care of the Half-elven lord Elrond, master of Rivendell. Frodo met Bilbo, enjoying his retirement, and saw Elrond's daughter Arwen. Later, much of the story's exposition is given during a high council, attended by representatives of the major races of Middle-earth (Elves, Dwarves, and Men) and presided over by Elrond. Gandalf told them of the emerging threat of Saruman, the leader of the Order of Wizards, who wanted the Ring for himself. In order to fulfil an ancient prophecy about the return of the King of Gondor and Arnor, Aragorn was going to war against Sauron armed with Narsil, the broken sword of Elendil. The shards of the sword had been kept safe through the intervening years, and were now reforged in Rivendell and renamed Andril.


          The Council decided that the only course of action that could save Middle-earth was to destroy the Ring. But the Ring could not be destroyed by any means other than by casting it into the fires of Mount Doom in which it was forged, in Sauron's domain and stronghold, the land of Mordor. At the council there was much debate about who would take the Ring to Mordor, with each of the representatives of the races of Middle-Earth vying for the task. Surprising all, even himself, Frodo volunteered for the task without forethought; with the support of Gandalf and Elrond, this ended the debate. The council formed the " Fellowship of the Ring" to accompany Frodo, comprised of his three Hobbit companions, Gandalf, Aragorn, Boromir of Gondor, Gimli the Dwarf, and Legolas the Elf, and with Frodo himself they were nine companions to go against the nine Ringwraiths.


          The company journeyed along the foothills of the Misty Mountains, and attempted a mountain-pass crossing, but an overwhelming storm made this impossible. Instead they were forced to travel underground through the abandoned Mines of Moria, where they were tracked by Gollum, who, having been released by Sauron, desperately sought to regain the ring he called his "Precious". When they were almost through the mines the party was attacked by Orcs and a cave-troll. Gandalf battled a Balrog, an ancient demon creature, and fell into a deep chasm, apparently to his death. Escaping from Moria the Fellowship, now led by Aragorn, took refuge in the Elvish wood of Lothlrien, the realm of the Lady Galadriel and the Lord Celeborn. The Fellowship then travelled down the great River Anduin by boat, and Frodo eventually decided to continue the trek to Mordor on his own, largely due to the Ring's growing influence on Boromir and the threat it posed to the others. At the end of the book, Frodo attempted to continue his mission alone, but Sam was able to catch him at the last minute, and the two of them went off together towards Mordor.


          


          The Two Towers


          The second volume, The Two Towers, deals with two parallel storylines, one in each of its books. Book III details the exploits of the remaining members of the Fellowship who aid the country of Rohan in its war against Saruman. At the beginning of the book, the remaining members of the Fellowship are attacked by Saruman's Orcs, and in the battle Boromir is killed and Merry and Pippin are kidnapped by the Orcs (Saruman, now turned traitor and seeking the One Ring himself, had sent them to intercept the Fellowship and bring any Hobbits to him alive). Aragorn, Legolas and Gimli pursued Merry and Pippin's captors, and met Gandalf, who had returned as "Gandalf the White". He had defeated the Balrog at the cost of his life, but had been sent back to Middle-earth because his work was not finished. The four helped Rohan defeat Saruman's armies at the Battle of the Hornburg. Meanwhile Merry and Pippin, freed from captivity, motivated the ancient, tree-like Ents to attack Saruman at his stronghold of Isengard. The two groups were reunited in the aftermath of battle. Saruman refused to repent of his folly and Gandalf cast him from the Order of Wizards, stripping Saruman of most of his power.


          Book IV tells of Frodo and Sam's exploits on the way to Mount Doom. They captured Gollum and convinced him to guide them to the Black Gate, which they found to be impenetrable. Gollum then suggested a secret path into Mordor, through the dreaded valley of Minas Morgul. While travelling there, the three were captured by Rangers of Gondor led by Boromir's brother Faramir. After hearing the story of his Brother's death, Faramir became convinced that the Ring was better off destroyed than used as a weapon. He spared Gollum's life, resupplied the hobbits, and warned them about the path they were to take. At the end of the volume, Gollum betrayed Frodo to the great spider Shelob, hoping to scavenge the Ring from Frodo's remains after she had consumed the hobbit. Shelob's bite paralysed Frodo, but Sam fought her off using Sting. Frodo was soon taken by orcs to the nearby fortress of Cirith Ungol. Sam had thought his master dead, and saved the Ring, but was now left to find Frodo's whereabouts. Meanwhile, Sauron launched an all-out military assault upon Middle-earth, precipitating the War of the Ring, with the Witch-king (leader of the Ringwraiths) leading a large army into battle against Gondor.


          


          The Return of the King


          The third volume, The Return of the King, begins with Gandalf arriving at Minas Tirith in Gondor with Pippin to alert the city of the impending attack. Merry joined the army of Rohan, while the others led by Aragorn elected to journey through the 'Paths of the Dead' in the hope of enlisting the help of an undead army against the Corsairs of Umbar. Gandalf, Aragorn and the others of the Fellowship then assisted in the final battles against the armies of Sauron, including the siege of Minas Tirith. With the timely aid of Rohan's cavalry and Aragorn's assault up the river, a significant portion of Sauron's army was defeated and Minas Tirith saved. However, Sauron still had thousands of troops available, and the main characters were forced into a climactic all-or-nothing battle before the Black Gate of Mordor, where the alliance of Gondor and Rohan fought desperately against Sauron's armies in order to distract him from the Ringbearer, and hoped to gain time for Frodo to destroy it.


          Book VI begins with Sam rescuing Frodo from captivity. The pair then made their way through the rugged lands of Mordor and, after much struggle, reached Mount Doom itself (tailed closely by Gollum). However, at the edge of the Cracks of Doom, the temptation of the Ring proved too great for Frodo; he placed the Ring on his finger and claimed it for himself. While the Ringwraiths flew at top speed toward Mount Doom, Gollum struggled with Frodo for the "Precious" and succeeded in taking the Ring by biting off Frodo's finger. Crazed with triumph, Gollum lost his footing and fell into the fire, destroying the Ring. With the end of the Ring, Sauron's armies lost heart, the Ringwraiths disintegrated, and Aragorn's army emerged victorious.


          Thus, Sauron was banished from the world and his reign ended. Aragorn was crowned king of Gondor and married Arwen, the daughter of Elrond. Before Frodo left Minas Tirith, Arwen gave to him a necklace with a white gem on it. She gave this to Frodo so that he could take her place on the last ship over the Sea, because she was staying with her love, Aragorn, and living a mortal life. All conflict was not over, however, for Saruman had managed to escape his captivity in Orthanc and enslave the Shire. Although the Hobbits soon overthrew him and the four heroes helped to restore order and beautify the land again, the Shire was not the same as they had left it. At the end, Frodo remained wounded in body and spirit and, accompanied by Bilbo, sailed west over the Sea to the Undying Lands, where he could find peace.


          


          Appendices


          The Appendices contain much material concerning the timeline of the story, and information on the peoples and the languages of Middle-earth. Notably, Arwen, physically absent for much of the book, is dealt with in full here; her backstory and future with Aragorn are related.


          According to Tolkien's timeline, the events depicted in the story occurred between Bilbo's announcement of his T.A. September 22, 3001 birthday party, and Sam's re-arrival to Bag End on T.A. October 6, 3021. Most of the events portrayed in the story occur in 3018 and 3019, with Frodo heading out from Bag End on T.A. September 23, 3018, and the destruction of the Ring six months later on T.A. March 25, 3019.
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          The Lord of the Rings was started as a sequel to The Hobbit, a fantasy story published in 1937 that Tolkien had originally written for and read to his children. The popularity of The Hobbit led to demands from his publishers for more stories about hobbits and goblins, and so that same year, at the age of 45, Tolkien began writing the story that would become The Lord of the Rings. The story would not be finished until 12 years later, in 1949, and it would not be fully published until 1955, by which time Tolkien was 63 years old.


          Tolkien did not originally intend to write a sequel to The Hobbit, and instead wrote several other children's tales, such as Roverandom. As his main work, Tolkien began to outline the history of Arda, telling tales of the Silmarils, and many other stories of how the races and situations that we read about in the Lord of the Rings came to be. Tolkien died before he could complete and put together this work, today known as The Silmarillion, but his son Christopher Tolkien edited his father's work, filled in gaps, and published it in 1977. Some Tolkien biographers regard The Silmarillion as the true "work of his heart", as it provides the historical and linguistic context for the more popular work and for his constructed languages, and occupied the greater part of Tolkien's time. As a result The Lord of the Rings ended up as the last movement of Tolkien's legendarium and in his own opinion "much larger, and I hope also in proportion the best, of the entire cycle."


          Persuaded by his publishers, he started 'a new Hobbit' in December 1937. After several false starts, the story of the One Ring soon emerged, and the book mutated from being a sequel to The Hobbit to being, in theme, more a sequel to the unpublished Silmarillion. The idea of the first chapter ("A Long-Expected Party") arrived fully-formed, although the reasons behind Bilbo's disappearance, the significance of the Ring, and the title The Lord of the Rings did not arrive until the spring of 1938. Originally, he planned to write a story in which Bilbo had used up all his treasure and was looking for another adventure to gain more; however, he remembered the Ring and its powers and decided to write about it instead. Once Tolkien considered the Ring, the books really became centred around it and its influence of the inhabitants of Middle-earth. In fact, each book is preceded by the verse:


          
            	
              
                	Three Rings for the Elven-kings under the sky,


                	Seven for the Dwarf-lords in their halls of stone,


                	Nine for Mortal Men doomed to die,


                	One for the Dark Lord on his dark throne,


                	In the Land of Mordor where the Shadows lie.


                	One Ring to rule them all, One Ring to find them,


                	One Ring to bring them all and in the darkness bind them


                	In the Land of Mordor where the Shadows lie.

              

            

          


          He began with Bilbo as the main character, but decided that the story was too serious to use the fun-loving hobbit. Thus Tolkien looked for an alternate character to carry the ring, and he turned to members of Bilbo's family. He thought about using a son, but this generated some difficult questions, such as the whereabouts of Bilbo's wife and whether he would let his son go into danger. In Greek legend, it was a hero's nephew that gained the item of power, and so the hobbit Frodo came into existence. (Technically Tolkien made Frodo Bilbo's second cousin once removed, but because of age differences the two were to consider each other nephew and uncle.)


          Writing was slow due to Tolkien's perfectionism, and was frequently interrupted by his obligations as an examiner, and by other academic duties. According to sources, he seems to have abandoned The Lord of the Rings during most of 1943 and only re-started it in April 1944. This effort was written as a serial for Christopher Tolkien and C. S. Lewis  the former would be sent copies of chapters as they were written while he was serving in South Africa with the Royal Air Force. He made another push in 1946, and showed a copy of the manuscript to his publishers in 1947. The story was effectively finished the next year, but Tolkien did not finish revising earlier parts of the work until 1949.


          A dispute with his publishers, Allen & Unwin, led to the book being offered to Collins in 1950. He intended The Silmarillion (itself largely unrevised at this point) to be published along with The Lord of the Rings, but A&U were unwilling to do this. After his contact at Collins, Milton Waldman, expressed the belief that The Lord of the Rings itself "urgently needed cutting", he eventually demanded that they publish the book in 1952. They did not do so, and so Tolkien wrote to Allen and Unwin, saying, "I would gladly consider the publication of any part of the stuff."


          Following the massive success of The Lord of the Rings, Tolkien considered a sequel entitled The New Shadow, in which the Gondorians turn to dark cults and consider an uprising against Aragorn's son, Eldarion. Tolkien never went very far with this sequel, as it had more to do with human nature than with epic struggles, and the few pages which were written can be found in The Peoples of Middle-earth. Instead, Tolkien returned to writing and revising his Silmarillion story, though he died before he could finish this, and The Silmarillion was published posthumously by Tolkien's son and literary executor, Christopher Tolkien, in 1977.


          


          Publication


          For publication, due largely to post-war paper shortages, but also to keep the price down, the book was divided into three volumes: The Fellowship of the Ring (Books I and II), The Two Towers (Books III and IV), and The Return of the King (Books V and VI plus six appendices). Delays in producing appendices, maps and especially indices led to the volumes being published later than originally hoped  on 21 July 1954, on 11 November 1954 and on 20 October 1955 respectively in the United Kingdom, and slightly later in the United States. The Return of the King was especially delayed. Tolkien, moreover, did not especially like the title The Return of the King, believing it gave away too much of the storyline. He had originally suggested The War of the Ring, which was dismissed by his publishers.


          The books were published under a 'profit-sharing' arrangement, whereby Tolkien would not receive an advance or royalties until the books had broken even, after which he would take a large share of the profits. An index to the entire three-volume set at the end of third volume was promised in the first volume. However, this proved impractical to compile in a reasonable timescale. Later, in 1966, four indices, not compiled by Tolkien, were added to The Return of the King. Because the three-volume binding was so widely distributed, the work is often referred to as the Lord of the Rings " trilogy". In a letter to the poet W. H. Auden (who famously reviewed the final volume in 1956), Tolkien himself made use of the term "trilogy" for the work though he did at other times consider this incorrect, as it was written and conceived as a single book. It is also often called a novel; however, Tolkien also objected to this term as he viewed it as a romance.


          A 1999 British ( ISBN 0-261-10387-3) seven-volume box set followed Tolkien's original six-book division, with the Appendices from the end of The Return of the King bound as a separate volume. The individual names for the books were decided based on a combination of suggestions Tolkien had made during his lifetime and the titles of the existing volumes. From Book I to Book VI, these titles were The Ring Sets Out, The Ring Goes South, The Treason of Isengard, The Ring Goes East, The War of the Ring, and The End of the Third Age . The titles The Treason of Isengard, The War of the Ring, and The End of the Third Age were also used as volume titles by Christopher Tolkien in The History of The Lord of the Rings.


          The name of the complete work is often abbreviated to LotR, or simply 'LR' (Tolkien himself used 'L.R.'), and the three volumes as FR or FotR (The Fellowship of the Ring), TT or TTT (The Two Towers), and RK or RotK (The Return of the King).


          


          Influences


          


          The Lord of the Rings developed as a personal exploration by Tolkien of his interests in philology, religion (particularly Roman Catholicism), fairy tales, Norse mythology and related Germanic, Celtic and Finnish mythology. Tolkien based his Elvish language Quenya on Finnish. Tolkien acknowledged the influences of William Morris and his Huns and Romans, as in The House of the Wolfings or The Roots of the Mountains.


          Specific literature influences on The Lord of the Rings from European mythologies include the Anglo-Saxon poem Beowulf, which influenced the figures of the Rohirrim. Tolkien may have also borrowed elements from the Vlsunga saga (the Old Norse basis of the later German Nibelungenlied and Richard Wagner's opera series, Der Ring des Nibelungen, also called the Ring Cycle), specifically a magical golden ring and a broken sword which is reforged. In the Vlsungasaga, these items are respectively Andvarinaut and Gram, and very broadly correspond to the One Ring and Narsil/Andril.


          Some locations and characters were inspired by Tolkien's childhood in Sarehole and Birmingham. It has also been suggested that The Shire and its surroundings were based on the countryside around Stonyhurst College in Lancashire where Tolkien frequently stayed during the 1940s. The work was influenced by the effects of his military service during World War I. After publication, these influences led to speculation that the One Ring was an allegory for the nuclear bomb. Tolkien, however, repeatedly insisted that his works were not an allegory of any kind.


          


          Publishing history


          The three parts were first published several months apart, in 1954 and 1955 by Allen & Unwin. The novel has since been reissued many times by multiple publishers, as one-, three-, six- or seven-volume sets. There were significant changes in the text from the first editions of the three separate parts to the next three-volume print.


          In the early 1960s Donald A. Wollheim, science fiction editor of the paperback publisher Ace Books, theorized that The Lord of the Rings was not protected in the United States under American copyright law because the U.S. hardcover edition had been bound from pages printed in the United Kingdom, with the original intention being for them to be printed in the British edition. Ace Books proceeded to publish an edition, unauthorized by Tolkien and without royalties to him. Tolkien took issue with this and quickly notified his fans of this objection. Grass-roots pressure from these fans became so great that Ace Books withdrew their edition and made a nominal payment to Tolkien, well below what he might have been due in an appropriate publication. However, this poor beginning was overshadowed when an authorized edition followed from Ballantine Books to tremendous commercial success. By the mid-1960s the novel, due to its wide exposure on the American public stage, had become a true cultural phenomenon. Also at this time Tolkien undertook various textual revisions to produce a version of the book that would have an unquestioned US copyright. This would later become the Second Edition of The Lord of the Rings. Years later the copyright theory advanced by Ace Books was repudiated and their paperback edition found to have been a violation of Tolkien's copyright under US law.


          Since the original printings of the 1950s and 1960s, many different editions of The Lord of the Rings have appeared. In the 1990s (partly in anticipation of the forthcoming The Lord of the Rings film trilogy) several new editions were released, including a three-volume hardback edition from Houghton-Mifflin, featuring colour illustrations by Alan Lee. In 2004 a new edition was published for the fiftieth anniversary of the book's original publication.


          


          Translations


          The novel has been translated, with various degrees of success, into at least 38 other languages. Tolkien, an expert in philology, examined many of these translations, and had comments on each that reflect both the translation process and his work. To aid translators, and because he was unhappy with some choices made by early translators such as the Swedish translation by ke Ohlmarks, Tolkien wrote his " Guide to the Names in The Lord of the Rings" (1967). Because it purports to be a translation of the Red Book of Westmarch, with the English language in the original purporting to represent the Westron of the original, translators need to imitate the complex interplay between English and non-English (Elvish) nomenclature in the book.


          


          Critical response


          The Lord of the Rings has received mixed reviews since its inception, ranging from terrible to excellent. Recent reviews in various media have been, in a majority, highly positive and Tolkien's literary achievement is slowly being acknowledged as a significant one. On its initial review the Sunday Telegraph felt it was "among the greatest works of imaginative fiction of the twentieth century." The Sunday Times seemed to echo these sentiments when in its review it was stated that "the English-speaking world is divided into those who have read The Lord of the Rings and The Hobbit and those who are going to read them." The New York Herald Tribune also seemed to have an idea of how popular the books would become, writing in its review that they were "destined to outlast our time." W. H. Auden, a huge admirer of Tolkien's writings, regarded 'The Lord of the Rings' as a 'masterpiece,' furthermore stating that in some cases it outdid the achievement of Milton's Paradise Lost. Other supporters of the book from the literary world included Iris Murdoch, Naomi Mitchison, Richard Hughes and C.S. Lewis.


          Not all original reviews, however, were so kind. New York Times reviewer Judith Shulevitz criticized the "pedantry" of Tolkien's literary style, saying that he "formulated a high-minded belief in the importance of his mission as a literary preservationist, which turns out to be death to literature itself." Critic Richard Jenkyns, writing in The New Republic, criticized a perceived lack of psychological depth. Both the characters and the work itself are, according to Jenkyns, "anemic, and lacking in fibre." Even within Tolkien's literary group, The Inklings, reviews were mixed. Hugo Dyson complained loudly at its readings, and Christopher Tolkien records Dyson as "lying on the couch, and lolling and shouting and saying, 'Oh God, no more Elves.'" However, another Inkling, C. S. Lewis, had very different feelings, writing, "here are beauties which pierce like swords or burn like cold iron. Here is a book which will break your heart." Despite these reviews and its lack of paperback printing until the 1960s, The Lord of the Rings initially sold well in hardback.


          Several other authors in the genre, however, seemed to agree more with Dyson than Lewis. Science-fiction author David Brin criticized the book for what he perceived to be its unquestioning devotion to a traditional elitist social structure, its positive depiction of the slaughter of the opposing forces, and its romantic backward-looking worldview. Michael Moorcock, another famous science fiction and fantasy author, is also critical of The Lord of the Rings. In his essay, " Epic Pooh", he equates Tolkien's work to Winnie-the-Pooh and criticizes it and similar works for their perceived Merry England point of view. Incidentally, Moorcock met both Tolkien and Lewis in his teens and claims to have liked them personally, even though he does not admire them on artistic grounds.


          In 1957, it was awarded the International Fantasy Award. Despite its numerous detractors, the publication of the Ace Books and Ballantine paperbacks helped The Lord of the Rings become immensely popular in the 1960s. The book has remained so ever since, ranking as one of the most popular works of fiction of the twentieth century, judged by both sales and reader surveys. In the 2003 " Big Read" survey conducted by the BBC, The Lord of the Rings was found to be the "Nation's best-loved book." In similar 2004 polls both Germany and Australia also found The Lord of the Rings to be their favourite book. In a 1999 poll of Amazon.com customers, The Lord of the Rings was judged to be their favourite "book of the millennium."


          


          Adaptations


          


          The Lord of the Rings has been adapted for film, radio and stage multiple times.


          The book has been adapted for radio four times. In 1955 and 1956, the British Broadcasting Corporation (BBC) broadcast The Lord of the Rings, a 12-part radio adaptation of the story. In the 1960s radio station WBAI in New York produced a short radio adaptation. A 1979 dramatization of The Lord of the Rings was broadcast in the United States and subsequently issued on tape and CD. In 1981, the BBC broadcast The Lord of the Rings, a new dramatization in 26 half-hour instalments.


          Three film adaptations have been made. The first was J. R. R. Tolkien's The Lord of the Rings (1978), by animator Ralph Bakshi, the first part of what was originally intended to be a two-part adaptation of the story (hence its original title, The Lord of the Rings Part 1). It covers The Fellowship of the Ring and part of The Two Towers. The second, The Return of the King (1980), was an animated television special by Rankin-Bass, who had produced a similar version of The Hobbit (1977). The third was director Peter Jackson's live action The Lord of the Rings film trilogy, produced by New Line Cinema and released in three instalments as The Lord of the Rings: The Fellowship of the Ring (2001), The Lord of the Rings: The Two Towers (2002), and The Lord of the Rings: The Return of the King (2003). The final instalment of this trilogy was only the second film to break the one-billion-dollar barrier, after 1997's Titanic, and, like Titanic, won a total of 11 Oscars, including 'best motion picture' and 'best director'. The live-action film trilogy has done much in recent years to bring the novel back into the public consciousness.


          Two prequels to the film trilogy are currently under development, one or both of which will be an adaptation of The Hobbit. A tentative date of 2011 has been announced for the first film's release, with Peter Jackson producing and Guillermo Del Toro directing. Sir Ian McKellen and Andy Serkis have agreed to reprise their roles of Gandalf and Gollum respectively, but no actor has yet been announced to perform the role of Bilbo Baggins.


          In 1990, Recorded Books published an unabridged audio version of the books ( ISBN 1402516274). They hired British actor Rob Inglis  who had previously starred in one-man stage productions of The Hobbit and The Lord of the Rings  to read. Inglis performs the books verbatim, using distinct voices for each character, and sings all of the songs. Tolkien had written music for some of the songs in the book; for the rest, Inglis, along with director Claudia Howard, wrote additional music.


          There have been several stage productions based on the book. Full-length stage adaptations of each of The Fellowship of the Ring (2001), The Two Towers (2002), and The Return of the King (2003) were staged in Cincinnati, Ohio, United States . A large-scale musical theatre adaptation, The Lord of the Rings was first staged in Toronto, Ontario, Canada in 2006 and opened in London in May 2007.


          The most recent production is 'Lord Of The Rings' within the Drury Theatre, in London. This is so successful due to its million pound set and unique intervals. The current Frodo is James Byng.


          


          Legacy


          


          Influences on the fantasy genre


          The enormous popularity of Tolkien's epic saga greatly expanded the demand for fantasy fiction. Largely thanks to The Lord of the Rings, the genre flowered throughout the 1960s. Many other books in a broadly similar vein were published, including the Earthsea books of Ursula K. Le Guin, The Riftwar Saga by Raymond Feist, The Belgariad by David Eddings, The Sword of Shannara by Terry Brooks, the Thomas Covenant novels of Stephen R. Donaldson; the " Wheel of Time" books of Robert Jordan, and, in the case of the Gormenghast books by Mervyn Peake and The Worm Ouroboros by E. R. Eddison, rediscovered.


          With a significant overlapping of their respective followings, there has been and still is extensive cross-pollination of influence between the fantasy and science fiction genres. In this way, the work also had an influence upon such science fiction authors as Frank Herbert and Arthur C. Clarke and filmmakers such as George Lucas.


          It strongly influenced the role playing game industry which achieved popularity in the 1970s with Dungeons & Dragons, a game which features many races found in The Lord of the Rings, most notably halflings (another term for hobbits), elves, dwarves, half-elves, orcs, and dragons. However, Gary Gygax, lead designer of the game, maintained that he was influenced very little by The Lord of the Rings, stating that he included these elements as a marketing move to draw on the popularity the work enjoyed at the time he was developing the game. The video game industry has also been influenced by the legacy of The Lord of the Rings, with titles such as Ultima, EverQuest, and the Warcraft series, as well as, quite naturally, video games set in Middle-earth itself.


          As in all artistic fields, a great many lesser derivatives of the more prominent works appeared. The term "Tolkienesque" is used in the genre to refer to the oft-used and abused storyline of The Lord of the Rings: a group of adventurers embarking on a quest to save a magical fantasy world from the armies of an evil dark lord, and is a testament to how much the popularity of these books has increased, since many critics initially decried it as being "Wagner for children" (a reference to Der Ring des Nibelungen)  an especially interesting commentary in light of a possible interpretation of the books as a Christian response to Wagner. The book also helped popularize alternative spellings for the plurals of elf and dwarf (using -ves instead of -fs).


          


          Impact on popular culture


          The Lord of the Rings has had a profound and wide-ranging impact on popular culture, from its publication in the 1950s, but especially throughout the 1960s and 1970s, where young people embraced it as a countercultural saga - " Frodo Lives!" and "Gandalf for President" were two phrases popular among American Tolkien fans during this time. More recent examples include The Lord of the Rings-themed editions of popular board games (e.g., Risk: Lord of the Rings Trilogy Edition, chess and Monopoly); and parodies such as Bored of the Rings, Lord of the Beans, the South Park episode The Return of the Fellowship of the Ring to the Two Towers, the Mad Magazine musical send-up titled "The Ring And I," and The Very Secret Diaries. The relatively new HBO series The Flight of the Conchords also has band members singing a spoof song entitled "Frodo." Its influence has been vastly extended in the present day, largely due to the Peter Jackson-directed live-action films.


          The book, along with Tolkien's other writings, has influenced many musicians. Rock bands of the 1970s were musically and lyrically inspired by the major fantasy counter-culture of the time; British 70s rock band Led Zeppelin is arguably the most well-known group to be directly inspired by Tolkien, and have five songs that contain explicit references to The Lord of the Rings ( Stairway to Heaven, Ramble On, The Battle of Evermore, Over the Hills and Far Away, and Misty Mountain Hop). Later, from the 1980s to the present day, several (mostly Northern European) metal bands have drawn inspiration from Tolkien, often with a focus on the 'dark' or evil characters and forces in Tolkien's Middle-earth. Furthermore, several bands from this metal subgenre have taken their names from Tolkien's story ( Burzum, Gorgoroth, Amon Amarth, Ephel Duath and Cirith Ungol for example), and even band members have adopted stage names borrowed from the story, such as Count Grishnackh and Shagrath.


          Outside of rock music, a number of classical and New Age music artists have also been influenced by Tolkien's work. The New Age artist Enya wrote an instrumental piece called "Lothlrien" in 1991, and composed two songs for the film The Lord of the Rings: The Fellowship of the Ring - "May It Be" (sung in English and Quenya) and "Anron" (sung in Sindarin). Swedish keyboardist Bo Hansson released an instrumental album entitled "Music Inspired by Lord of the Rings" in 1970. The Danish Tolkien Ensemble have released a number of albums that have set the complete poems and songs of The Lord of the Rings to music, with some featuring recitation by Christopher Lee.
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          The Lord of the Rings film trilogy consists of three live action fantasy epic films: The Fellowship of the Ring ( 2001), The Two Towers ( 2002) and Return of the King ( 2003) (often abbreviated to LotR, FotR, TTT, and RotK). The trilogy is based on the three-volume book The Lord of the Rings by J. R. R. Tolkien. While they follow the book's general storyline, the films also feature some additions to and deviations from the source material.


          Set in the fictional world of Middle-earth, the three films follow the young hobbit Frodo Baggins as he and a Fellowship embark on a quest to destroy the One Ring, and thus ensure the destruction of its maker, the Dark Lord Sauron. The Fellowship becomes divided and Frodo continues the quest together with his loyal companion Sam and the treacherous Gollum. Meanwhile, the wizard Gandalf and Aragorn, heir in exile to the throne of Gondor, unite and rally the Free Peoples of Middle-earth, who are ultimately victorious in the War of the Ring.


          The films were co-written, co-produced and directed by Peter Jackson and distributed by New Line Cinema. Considered to be one of the biggest movie projects ever undertaken, with an overall budget of $280 million, the entire project took eight years, with the filming for all three films done simultaneously and entirely in Jackson's native New Zealand.


          The trilogy was a great financial success, with the films being the 14th, 7th, and 2nd highest-grossing film of all time, respectively, unadjusted for inflation. The films were critically acclaimed, winning 17 out of 30 Academy Awards nominated in total, as well as wide praise for the cast and for the innovative practical and digital special effects. Each film in the trilogy also had Special Extended Editions, released a year after the theatrical release on DVD. Jackson is collaborating with Guillermo del Toro on two prequels, one of which will be an adaptation of The Hobbit, for release in 2011 and 2012.


          


          Development


          Director Peter Jackson first came into contact with The Lord of the Rings when he saw Ralph Bakshi's 1978 film, which he found confusing. Afterwards, he read a tie-in edition of the book during a twelve-hour train journey from Wellington to Auckland when he was seventeen. Jackson's reaction was, "I can't wait until somebody makes a movie of this book because I'd like to see it!"


          In 1995, Jackson was finishing The Frighteners and considered The Lord of the Rings as a new project, wondering "why nobody else seemed to be doing anything about it". With the new developments in computer-generated imagery following Jurassic Park, Jackson set about planning a fantasy film that would be relatively serious and feel "real". By October, he and his partner Fran Walsh teamed up with Miramax Films boss Harvey Weinstein to negotiate with Saul Zaentz who had held the rights to the book since the early 1970s, pitching an adaptation of The Hobbit and two films based on The Lord of the Rings. Negotiations then stalled when Universal Studios offered Jackson a remake of King Kong. Weinstein was furious, and further problems arose when it turned out Zaentz did not have distribution rights to The Hobbit; United Artists, which was in the market, did. By April 1996 the rights question was still not resolved. Jackson decided to move ahead with King Kong before filming The Lord of the Rings, prompting Universal to enter a deal with Miramax to receive foreign earnings from The Lord of the Rings whilst Miramax received foreign earnings from King Kong.


          When Universal cancelled King Kong in 1997, Jackson and Walsh immediately received support from Weinstein and began a six-week process of sorting out the rights. Jackson and Walsh asked Costa Botes to write a synopsis of the book and they began to re-read the book. Two to three months later, they had written their treatment. The first film would have dealt with what would become The Lord of the Rings: The Fellowship of the Ring, The Lord of the Rings: The Two Towers, and the beginning of The Lord of the Rings: The Return of the King, ending with the death of Saruman, and Gandalf and Pippin going to Minas Tirith. In this treatment, Gwaihir and Gandalf visit Edoras after escaping Saruman, Gollum attacks Frodo when the Fellowship is still united, and Farmer Maggot, Glorfindel, Radagast, Elladan and Elrohir are present. Bilbo attends the Council of Elrond, Sam looks into Galadriel's mirror, Saruman is redeemed before he dies and the Nazgl just make it into Mount Doom before they fall. They presented their treatment to Harvey and Bob Weinstein, the latter of whom they focused on impressing with their screenwriting as he had not read the book. They agreed upon two films and a total budget of $75 million.


          During mid-1997, Jackson and Walsh began writing with Stephen Sinclair. Sinclair's partner, Philippa Boyens, was a major fan of the book and joined the writing team after reading their treatment. It took 1314 months to write the two film scripts, which were 147 and 144 pages respectively. Sinclair left the project due to theatrical obligations. Amongst their revisions, Sam is caught eavesdropping and forced to go along with Frodo, instead of Sam, Merry, and Pippin figuring out about the One Ring themselves and voluntarily going along after confronting Frodo about it. Gandalf's account of his time at Orthanc was pulled out of flashback and Lothlrien was cut. Boromir, son of Denethor, steward of Gondor, also attends the Council on behalf of his country. Other changes included having Arwen rescue Frodo, and the action sequence involving the cave troll. Arwen was even going to kill the Witch-king. Also, Saruman and Grima Wormtongue die on top of the tower of Orthanc instead of in the Shire at the end of The Return of the King.


          Trouble struck when Marty Katz was sent to New Zealand. Spending four months there, he told Miramax that the films were more likely to cost $150 million, and with Miramax unable to finance this, and with $15 million already spent, they decided to merge the two films into one. On June 17, 1998, Bob Weinstein presented a treatment of a single two-hour film version of the book. He suggested cutting Bree and the Battle of Helm's Deep, "losing or using" Saruman, merging Rohan and Gondor with owyn as Boromir's sister, shortening Rivendell and Moria as well as having Ents prevent the Uruk-hai kidnapping Merry and Pippin. Upset by the idea of "cutting out half the good stuff" Jackson balked, and Miramax declared that any script or work completed by Weta Workshop was theirs. Jackson went around Hollywood for four weeks, showing a thirty-five minute video of their work, before meeting with Mark Ordesky of New Line Cinema. At New Line Cinema, Robert Shaye viewed the video, and then asked why they were making two films when the book was published as three volumes; he wanted to make a film trilogy. Now Jackson, Walsh, and Boyens had to write three new scripts.


          The expansion to three films allowed much more creative freedom, although Jackson, Walsh, and Boyens had to restructure their script accordingly. The three films do not correspond exactly to the three volumes of the trilogy, but rather represent a three-part adaptation. Jackson takes a more chronological approach to the story than did Tolkien. Frodo's quest is the main focus, and Aragorn is the main sub-plot, and many sequences (such as Tom Bombadil and the Scouring of the Shire) that do not contribute directly to those two plots were left out. Much effort was put into creating satisfactory conclusions and making sure exposition did not bog down the pacing. Amongst new sequences, there are also expansions on elements Tolkien kept ambiguous, such as the battles and the creatures.


          Above all, most characters have been altered for extra drama: Aragorn, Thoden, and Treebeard have added or modified elements of self-doubt, whilst the personalities of Galadriel, Elrond, and Faramir have been darkened. Boromir and Gollum are (arguably) relatively more sympathetic, whilst some characters such as Legolas, Gimli, Saruman, and Denethor have been simplified. Some characters, such as Arwen and omer, have been combined with lesser book characters such as Glorfindel and Erkenbrand, and as a general matter lines of dialog have sometimes been switched around between locations or characters depending on suitability of the scenes. New scenes were also added to expand on characterization. During shooting, the screenplays continued to evolve, in part due to contributions from cast looking to further explore their characters. Most notable amongst these rewrites was the character Arwen, who was originally planned as a warrior princess, but reverted back to her book counterpart, who remains physically inactive in the story (though she sends moral and military support).


          The most comprehensive study of the making of the films is The Frodo Franchise (2007) by film historian Kristin Thompson.


          


          Production design
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          Jackson began storyboarding the trilogy with Christian Rivers in August 1997 and assigned his crew to begin designing Middle-earth at the same time. Jackson hired long-time collaborator Richard Taylor to lead Weta Workshop on five major design elements: armour, weapons, prosthetics/make-up, creatures, and miniatures. In November 1997, famed Tolkien illustrators Alan Lee and John Howe joined the project. Most of the imagery in the films is based on their various illustrations. Grant Major was charged with the task of converting Lee and Howe's designs into architecture, creating models of the sets, whilst Dan Hennah worked as art director, scouting locations and organizing the building of sets.


          Jackson's vision of Middle-earth was described as being " Ray Harryhausen meets David Lean" by Randy Cook. Jackson wanted a gritty realism and historical regard for the fantasy, and attempted to make the world rational and believable. For example, the New Zealand Army helped build Hobbiton months before filming began so the plants could really grow. Creatures were designed to be biologically believable, such as the enormous wings of the Fell beast to help it fly. In total, 48,000 pieces of armour, 500 bows, and 10,000 arrows were created by Weta Workshop. They also created many prosthetics, such as 1,800 pairs of Hobbit feet for the lead actors, as well as many ears, noses, and heads for the cast, and around 19,000 costumes were woven and aged. Every prop was specially designed by the Art Department, taking the different scales into account.


          


          Filming


          Principal photography for all three films was conducted concurrently in many locations within New Zealand's conservation areas and national parks between October 11, 1999, and December 22, 2000, a period of 274 days. Pick-up shoots were conducted annually from 2001 to 2004. The trilogy was shot at over 150 different locations, with seven different units shooting, as well as soundstages around Wellington and Queenstown. As well as Jackson directing the whole production, other unit directors included John Mahaffie, Geoff Murphy, Fran Walsh, Barrie Osbourne, Rick Porras, and any other assistant director, producer, or writer available. Jackson monitored these units with live satellite feeds, and with the added pressure of constant script re-writes and the multiple units interpreting his envisioned result, he only got around four hours of sleep a night. Due to the remoteness of some of the locations, the crew would also bring survival kits in case helicopters could not reach the location to bring them home in time. The New Zealand Department of Conservation was criticised for approving the filming within national parks without adequate consideration of the adverse environmental effects and without public notification. The adverse effects of filming battle scenes in Tongariro National Park later required restoration work.


          


          Cast
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              	Cast of The Lord of the Rings (2001-3 films)
            

          


          
            	Elijah Wood as Frodo Baggins


            	Sean Astin as Samwise Gamgee


            	Viggo Mortensen as Aragorn


            	Ian McKellen as Gandalf the Grey/White


            	Dominic Monaghan as Merry


            	Billy Boyd as Pippin


            	Orlando Bloom as Legolas


            	John Rhys-Davies as Gimli/Voice of Treebeard


            	Sean Bean as Boromir


            	Hugo Weaving as Elrond


            	Liv Tyler as Arwen


            	Ian Holm as Bilbo Baggins


            	Cate Blanchett as Galadriel


            	Andy Serkis as Smagol/Voice and motion-capture of Gollum/Voice of Witch-king of Angmar


            	Christopher Lee as Saruman


            	Bernard Hill as Thoden


            	Miranda Otto as owyn


            	Karl Urban as omer


            	David Wenham as Faramir


            	Brad Dourif as Wormtongue


            	John Noble as Denethor


            	Paul Norell as the King of the Dead


            	Marton Csokas as Celeborn


            	Craig Parker as Haldir/Voice of Gothmog


            	Sala Baker as Sauron/"Maggoty-Bread" Uruk/Stunts


            	Harry Sinclair as Isildur


            	Lawrence Makoare as Lurtz/ Gothmog/The Witch-king of Angmar/Stunts


            	Bruce Spence as the Mouth of Sauron


            	Nathaniel Lees as Uglk/Stunts


            	Bruce Hopkins as Gamling


            	Jed Brophy as Sharku/Snaga


            	Peter McKenzie as Elendil


            	Mark Ferguson as Gil-galad

          


          


          Special effects


          The first film has around 540 effect shots, the second 799, and the third 1,488 (2,730 in total). The total increases to 3,420 with the extended editions. 260 visual effect artists began work on the trilogy, and the number doubled by The Two Towers. The crew, led by Jim Rygiel and Randy Cook, worked long hours, often overnight, to produce special effects within a short space of time. Jackson's active imagination was a driving force. For example, several major shots of Helm's Deep were produced within the last six weeks of post-production of The Two Towers, and the same happened again within the last six weeks on The Return of the King.


          


          Post-production


          Each film had the benefit of a full year of post-production time before its respective December release, often finishing in OctoberNovember, with the crew immediately going to work on the next film. In the later part of this period, Jackson would move to London to supervise the scoring and continue editing, whilst having a computer feed for discussions to The Dorchester Hotel, and a "fat pipe" of Internet connections from Pinewood Studios to look at the special effects. He had a Polycom video link and 5.1 surround sound to organise meetings, and listen to new music and sound effects generally wherever he was. The extended editions also had a tight schedule at the start of each year to complete special effects and music.


          


          Editing


          To avoid pressure, Jackson hired a different editor for each film. John Gilbert worked on the first film, Mike Horton and Jabez Olssen on the second and longtime Jackson collaborator Jamie Selkirk and Annie Collins on the third. Daily rushes would often last up to four hours, with scenes being done throughout 19992002 for the rough (4 1/2 hours) assemblies of the films. In total, six million feet of film (over 1,100 miles) was edited down to the 11 hours and 23 minutes (683 minutes) of Extended DVD running time. This was the final area of shaping of the films, when Jackson realised that sometimes the best scripting could be redundant on screen, as he picked apart scenes every day from multiple takes.


          Editing on the first film was relatively easygoing, with Jackson coming up with the concept of an Extended Edition later on, although after a screening to New Line they had to re-edit the beginning for a prologue. The Two Towers was always acknowledged by the crew as the most difficult film to make, as "it had no beginning or end", and had the additional problem of inter-cutting storylines appropriately. Jackson even continued editing the film when that part of the schedule officially ended, resulting in some scenes, including the reforging of Andril, Gollum's back-story, and Saruman's demise, being moved to The Return of the King. Later, Saruman's demise was controversially cut from the cinema edition (but included in the extended edition) when Jackson felt it was not starting the third film effectively enough. As with all parts of the third film's post-production, editing was very chaotic. The first time Jackson actually saw the completed film was at the Wellington premiere.


          


          Deleted scenes


          Many filmed scenes remain unused, even in the Extended Editions. Many of these scenes remain omitted largely because they significantly change or add to the plot of Tolkien's original storyline. Deletions include:


          
            	Additional footage from the Battle of the Last Alliance in the Fellowship of the Ring prologue.


            	An obscure shot from the trailers of two Elven girls playing about in Rivendell.


            	Scene mentioned in Fellowship of the Ring commentary, about an animal disrupting Frodo and Sam while they sleep, after seeing the Wood Elves. Many animals were used, including rabbits and deer.


            	Dialogue from the Council of Elrond, such as Gandalf explaining how Sauron forged the One Ring.


            	An attack by Orcs from Moria on Lothlrien after the Fellowship leaves Moria. Jackson replaced this with a more suspenseful entrance for the Fellowship. Much of the lost footage can be seen as promotional material on the Fellowship of the Ring theatrical DVD and tie-in books, documentary footage on the Extended Editions, and Trading Cards.


            	More Arwen footage, including a flashback scene of her first meeting with a beardless Aragorn (seen in the Two Towers teaser).


            	Faramir having a vision of Frodo becoming like Gollum.


            	Footage of Arwen at Helm's Deep, cut by Jackson during a revision to the film's plot. Foreshadowing this sequence were scenes where Arwen and Elrond visit Galadriel at Lothlrien (seen in The Two Towers teaser trailer). The scene was edited down to a telepathic communication between Elrond and Galadriel.


            	Thoden speaking to the troops in the armoury, prior to the Battle of Helm's Deep.


            	owyn defending the refugees in the Glittering Caves from Uruk-hai intruders.


            	An unknown scene displayed in The Two Towers preview of omer lowering a spear while riding his horse in a forest.


            	A line of dialogue during the death of Saruman, in which he reveals that Wormtongue poisoned Thodred, giving further context as to why Wormtongue kills Saruman and Legolas in turn kills Wormtongue.


            	A conversation between Elrond and Arwen in a library in Rivendell, after Arwen decides to wait for Aragorn. Elrond leaves, saying, "You gave away your life's grace. I cannot protect you anymore."


            	Aragorn having his armour fitted during the preparations for the Battle of the Black Gate. This was the final scene filmed during principal photography.


            	Sauron fighting Aragorn at the Black Gate. A computer-generated Troll was placed over Sauron due to Jackson feeling the scene was inappropriate. Sauron is also seen in a beautiful form as Annatar, Giver of Gifts.


            	Also at the Black Gate sequence, Pippin was seen in the trailer holding a wounded Merry, a scene which takes place after the Battle of the Pelennor Fields upon Pippin discovering Merry under the mmak.


            	Further epilogue footage, including that of Legolas and Gimli, as well as owyn and Faramir's wedding and Aragorn's death and funeral.

          


          Peter Jackson has stated that he would like to include some of these unused scenes in a future "Ultimate Edition" home video release (probably high-definition) of the film trilogy. They will not be re-inserted into the movies but available for viewing separately. This edition will also include outtakes.


          


          Music


          Howard Shore composed the trilogy's music. He was hired in August 2000 and visited the set, and watched the assembly cuts of films 1 and 3. In the music, Shore included many leitmotifs to represent various characters, cultures, and places. For example, there are leitmotifs for the hobbits as well as the Shire. Although the first film had some of its score recorded in Wellington, virtually all of the trilogy's score was recorded in Watford Town Hall and mixed at Abbey Road Studios. Jackson planned to advise the score for six weeks each year in London, though for The Two Towers he stayed for twelve. As a Beatles fan, Jackson had a photo tribute done there on the zebra crossing.


          The score is primarily played by the London Philharmonic Orchestra, and many artists such as Ben Del Maestro, Enya, Renee Fleming, Sir James Galway, and Annie Lennox contributed. Even actors Billy Boyd, Viggo Mortensen, Liv Tyler, Miranda Otto (extended cuts only for the latter two), and Peter Jackson (for a single gong sound in the second film) contributed to the score. Fran Walsh and Philippa Boyens also wrote the lyrics to various music and songs, which David Salo translated into Tolkien's languages. The third film's end song, Into the West, was a tribute to a young filmmaker Jackson and Walsh befriended named Cameron Duncan, who died of cancer in 2003.


          Shore composed a main theme for The Fellowship rather than many different character themes, and its strength and weaknesses in volume are depicted at different points in the trilogy. On top of that, individual themes were composed to represent different cultures. Infamously, the amount of music Shore had to write every day for the third film increased dramatically to around seven minutes.


          


          Sound


          Sound technicians spent the early part of the year trying to find the right sounds. Some, such as animal sounds like tigers' and walruses', were bought. Human voices were also used. Fran Walsh contributed to the Nazgl scream and David Farmer the Warg howls. Other sounds were unexpected: The Fell Beast's screech is taken from that of a donkey, and the mmakil's bellow comes from the beginning and end of a lion's roar. In addition, ADR was used for most of the dialogue.


          The technicians worked with New Zealand locals to get many of the sounds. They re-recorded sounds in abandoned tunnels for an echo-like effect in the Moria sequence. 10,000 New Zealand cricket fans provided the sound of the Uruk-hai army in The Two Towers, with Jackson acting as conductor during a single cricket break. They spent time recording sounds in a graveyard at night, and also had construction workers drop stone blocks for the sounds of boulders firing and landing in The Return of the King. Mixing took place between August and November at "The Film Mix", before Jackson commissioned the building of a new studio in 2003. The building, however, had not yet been fully completed when they started mixing for The Return of the King.


          


          Releases


          The online promotional trailer for the trilogy was first released on April 27, 2000, and shattered records for download hits, registering 1.7 million hits in the first 24 hours of its release. The trailer used a selection from the soundtrack for Braveheart, and The Shawshank Redemption among other cuts. In 2001, 24 minutes of footage from the trilogy, primarily the Moria sequence, was shown at the Cannes Film Festival, and was very well received. The showing also included an area designed to look like Middle-earth. A full description of the footage can be found here:


          The Lord of the Rings: The Fellowship of the Ring was released December 19, 2001. It grossed $47 million in its U.S. opening weekend and made around $871 million worldwide. A preview of The Lord of the Rings: The Two Towers was attached at the end of the cinema release for the film.


          A promotional trailer was later released. The trailer contained some music re-scored from the film Requiem for a Dream. The Lord of the Rings: The Two Towers was released December 18, 2002. It grossed $62 million in its first U.S. weekend and out-grossed its predecessor, grossing $926 million worldwide.


          The promotional trailer for The Lord of the Rings: The Return of the King was debuted exclusively before the New Line Cinema film Secondhand Lions on September 23, 2003. Released December 17, 2003, its first U.S. weekend gross was $72 million, and became the second film (after Titanic) to gross over $1 billion worldwide.


          Each film was released on standard two-disc edition DVDs containing previews of the next film. The success of the theatrical cuts brought about four-disc Extended Editions, with new editing, added special effects and music. These are not Director's Cuts, however, as Jackson has said he prefers the theatrical versions.


          With the extended cuts of the films and their respective special features spread over two discs apiece, the Special Extended Edition DVD sets were issued as follows:


          
            	The Lord of the Rings: The Fellowship of the Ring, November 12, 2002. Containing 30 minutes more footage, in a green sleeve. It contains an Alan Lee painting of the Fellowship entering Moria, and the Moria Gate on the back of the sleeve. An Argonath styled bookend was issued within a Collector's Edition.


            	The Lord of the Rings: The Two Towers, November 18, 2003. It contains 44 minutes more footage. A Rohirrim sun symbol decorates the back of its red sleeve and a Lee painting of Gandalf the White's entrance. The Collector's Edition contained a Smagol statue, with a crueler-looking statue of his Gollum persona available for order during a limited time.


            	The Lord of the Rings: The Return of the King December 14, 2004. It has 52 minutes more footage, and a blue sleeve with the White Tree of Gondor. The Lee painting is of the Grey Havens. The Collector's Edition included a model of Minas Tirith, with Minas Morgul available for order during a limited time.

          


          The Special Extended DVD Editions also had in-sleeve maps of the Fellowship's travels. They have also played at movie theaters, most notably for a December 16, 2003, marathon screening (dubbed "Trilogy Tuesday") culminating in a midnight screening of the third film.


          On August 28, 2006, both versions were put together in a Limited Edition " branching" version plus a new feature-length documentary by Costa Botes. The complete trilogy was released in a six Disc set on November 14, 2006.


          


          Public and critical response


          The Lord of the Rings film trilogy is the highest grossing motion picture trilogy worldwide of all time, besting such other film franchises as the Star Wars original trilogy and The Godfather. The film trilogy grossed a total of $2.91 billion. The film trilogy also tied a record for the total number of Academy Awards won.


          The majority of critics have also praised the trilogy, with Kenneth Turan of the Los Angeles Times writing that "the trilogy will not soon, if ever, find its equal". In particular, performances from Ian McKellen, Sean Astin, Sean Bean, Andy Serkis, and Bernard Hill stood out for many in audience polls, and special effects for the battles and Gollum were praised. A few critics such as Roger Ebert of the Chicago Sun-Times did not rank the trilogy so highly, and while praising the special effects, Ebert was critical of the story, and none of the films appeared in his "Top 10" lists for their respective years. Some were also critical of the films' pacing and length: "It's a collection of spectacular set pieces without any sense of momentum driving them into one another" according to the Philadelphia Weekly. Overall however, the films received a positive 94% critics rating on rottentomatoes.com, (92% for FotR, 96% for TTT and 94% for Rotk) a consensus amongst film critics.


          The trilogy appears in many "Top 10" film lists, such as the Dallas-Fort Worth Film Critics Association's Top 10 Films, Time Magazine's All-Time 100 Movies, James Berardinelli's Top 100, and The Screen Directory's "Top Ten Films of All Time" (considering the trilogy as "one epic film split into three parts").. In 2007, USA Today named the trilogy as the most important films of the past 25 years.


          The Lord of the Rings trilogy has outsold other contemporary trilogies such as the Pirates of the Caribbean films, the first three Harry Potter films, the Spider-Man film series and the Star Wars prequels.


          


          Academy Awards


          The three films together were nominated for a total of 30 Academy Awards, of which they won 17, a record for any movie trilogy. The Return of the King won in every category in which it was nominated, an extremely rare feat; its Oscar for Best Picture was widely perceived as an award by proxy for the entire trilogy. The Return of the King also tied a record for the total number of Academy Awards won, 11, with Ben-Hur and Titanic. No actors in any of the three films won Oscars, although Ian McKellen was nominated for his work in The Fellowship of the Ring.


          
            	The Fellowship of the Ring  Nominations: 13, Wins: 4


            	The Two Towers  Nominations: 6, Wins: 2


            	The Return of the King  Nominations: 11,Wins: 11

          


          
            
              	Award

              	Awards Won
            


            
              	The Fellowship of the Ring

              	The Two Towers

              	The Return of the King
            


            
              	Art Direction

              	Nomination

              	Nomination

              	Win
            


            
              	Cinematography

              	Win

              	

              	
            


            
              	Costume Design

              	Nomination

              	

              	Win
            


            
              	Directing

              	Nomination

              	

              	Win
            


            
              	Film Editing

              	Nomination

              	Nomination

              	Win
            


            
              	Makeup

              	Win

              	

              	Win
            


            
              	Music (Original Score)

              	Win

              	

              	Win
            


            
              	Music (Original Song)

              	Nomination

              ("May It Be")

              	

              	Win

              ("Into the West")
            


            
              	Best Picture

              	Nomination

              	Nomination

              	Win
            


            
              	Sound Editing

              	

              	Win

              	
            


            
              	Sound Mixing

              	Nomination

              	Nomination

              	Win
            


            
              	Supporting Actor

              	Nomination

              (Ian McKellen)

              	

              	
            


            
              	Visual Effects

              	Win

              	Win

              	Win
            


            
              	Writing (Previously Produced or Published)

              	Nomination

              	

              	Win
            

          


          As well as Academy Awards, each film of the trilogy won MTV Movie Awards' Best Film, and the Hugo Awards for Best Dramatic Presentation categories. The first and third films also won the Best Film BAFTAs. The soundtrack for The Two Towers did not receive a nomination because of a rule prohibiting a soundtrack including music from a previous soundtrack to be eligible for nomination. This rule was overturned in time for The Return of the King to receive the Oscar for Best Music Score.


          


          Reactions to changes in the movies from the book


          While the films were generally well received, some readers of the book have decried certain changes made in the movie adaptation. Various changes made to characters such as Gandalf, Aragorn, Arwen, Denethor, Faramir, and Gimli, as well as to the main protagonist Frodo himself; and changes made to events (such as the Elves participating at the Battle of Helm's Deep, and Faramir taking the hobbits to Osgiliath);, taken together, are seen to alter the tone and themes from those found in the book.


          Many have also decried the wholesale deletion of the penultimate chapter of the novel, " The Scouring of the Shire", a part Tolkien felt thematically necessary.


          Wayne G. Hammond, a noted Tolkien scholar, has said of the first two films:


          
            
              	

              	"I find both of the Jackson films to be travesties as adaptations... faithful only on a basic level of plot... Cut and compress as necessary, yes, but don't change or add new material without very good reason... In the moments in which the films succeed, they do so by staying close to what Tolkien so carefully wrote; where they fail, it tends to be where they diverge from him, most seriously in the area of characterization. Most of the characters in the films are mere shadows of those in the book, weak and diminished (notably Frodo) or insulting caricatures (Pippin, Merry, and Gimli)... [T]he filmmakers sacrifice the richness of Tolkien's story and characters, not to mention common sense, for violence, cheap humor, and cheaper thrills... [S]o many of its reviewers have praised it as faithful to the book, or even superior to it, all of which adds insult to injury and is demonstrably wrong..."

              	
            

          


          Some fans of the book who disagreed with such changes have released fan edits of the films, which removed many of the changes to bring them closer to the original. A combined 8-hour version of the trilogy exists, called The Lord of the Rings: The Purist Edition.


          Supporters of the trilogy assert that it is a worthy interpretation of the book and that most of the changes were necessary. Many who worked on the trilogy are fans of the book, including Christopher Lee, who (alone among the cast) had actually met Tolkien in person, and Boyens once noted that no matter what, it is simply their interpretation of the book. Jackson once said that to simply summarise the story on screen would be a mess, and in his own words, "Sure, it's not really The Lord of the Rings ... but it could still be a pretty damn cool movie." Other fans also claim that, despite any changes, the films serve as a tribute to the book, appealing to those who have not yet read it, and even leading some to do so. The Movie Guide for The Encyclopedia of Arda (an online Tolkien encyclopedia) states:


          
            
              	

              	"It seems appropriate to end with a word of acknowledgement of Peter Jackson and everyone else associated with the movie version of The Lord of the Rings. Though of course they haven't come close to the scope and intricacy of the original story  that would be quite impossible  what they have produced is still nothing less than a masterpiece. The film-makers, and of course Peter Jackson in particular, have to be admired merely for having the courage to take on such an immense challenge, let alone to produce such an exceptional result. The complete story of The Lord of the Rings is probably unfilmable, but Peter Jackson has come closer than anyone could have imagined possible."

              	
            

          


          


          Three films or one?


          The films were shot together and then edited into three separate films released theatrically over a span of three successive years. Hence a significant number of fans and critics have come to regard the trilogy as a single film. The book, which was meant to be a single novel, was first released in three parts for marketing and budget reasons. This fostered the assumption that it is a trilogy. Similarly, Jackson's trilogy is essentially one long 10-hour film, or eleven and a half hours if the extended editions are combined. Time magazine placed the trilogy in its top 100 list under a single heading. While this grouping into a single entity is debated, it is not unusual as Krzysztof Kieślowski's The Decalogue, which was originally released as ten separate short films with intersecting themes and characters, is now regarded by the majority of critics as a single work. Satyajit Ray's The Apu Trilogy is also often grouped together.


          


          Legacy


          The release of the films saw a surge of interest in The Lord of the Rings and Tolkien's other works, vastly increasing his impact on popular culture. For example, in 2003, the BBC conducted a poll to find the U.K.'s favourite book, and The Lord of the Rings won, at the height of anticipation for the third film. Despite higher sales, it was rumoured that the Tolkien family became split on the trilogy, with Christopher Tolkien and Simon Tolkien feuding over whether or not it was a good idea to adapt. Christopher Tolkien has since denied these claims saying, "My own position is that The Lord Of The Rings is peculiarly unsuitable to transformation into visual dramatic form. The suggestions that have been made that I 'disapprove' of the films, to the extent of thinking ill of those with whom I may differ, are wholly without foundation." He added that he had never "expressed any such feeling". Capitalizing on the trilogy's success, a musical adaptation of the book was launched in Toronto, Ontario, Canada, in 2006, but it closed after mostly poor reviews. A shortened version opened in London, UK, in the summer of 2007. The success of the films has also spawned the production of video games and many other kinds of merchandise.


          As a result of the success of the trilogy, Peter Jackson has become a player in the movie business (sometimes called a mogul) in the mold of Steven Spielberg and George Lucas, in the process befriending some industry heavyweights like Bryan Singer, Frank Darabont and James Cameron. Jackson has since founded his own film production company Wingnut Films, and Wingnut Interactive and a video-game company. He was also finally given a chance to remake King Kong in 2005; although it was not as successful, it nevertheless still received critical acclaim. Jackson has been called a "favourite son" of New Zealand. In 2004, Howard Shore toured with The Lord of the Rings Symphony, consisting of two hours of the score. Along with the Harry Potter films, the trilogy has renewed interest in the fantasy film genre. Motion capture was used for characters in King Kong, I, Robot and Pirates of the Caribbean: Dead Man's Chest. Kingdom of Heaven is one of many epics to use the MASSIVE technology. Tourism for New Zealand is up, possibly due to its exposure in the trilogy, with the tourism industry in the country waking up to an audience's familiarity.


          In December 2002, The Lord of the Rings Motion Picture Trilogy: The Exhibition opened at the Te Papa museum in Wellington, New Zealand. As of 2007, the exhibition has travelled to seven other cities around the world.


          The Lord of the Rings has inspired much fan fiction, and film historian Kristin Thompson argues it "is considered one of the main fandoms for slash fiction". The 'slash' reception of the film trilogy as a narrative of homosexual desire has been the subject of further published research, some of which examines the idea of a basis for this reception in the text of the films and book(s). Thompson argues that the acceptance by members of the trilogy's cast of slash stories about themselves (eg. in which they seduce one another) contributed to the acceptance of this fan fiction genre within the fan community.


          
            Retrieved from " http://en.wikipedia.org/wiki/The_Lord_of_the_Rings_film_trilogy"
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              	Operas by Wolfgang Amadeus Mozart
            


            
              	
                [image: ]

                Die Schuldigkeit des ersten Gebotes (1767)

                Apollo et Hyacinthus (1767)

                Bastien und Bastienne (1768)

                La finta semplice (1769)

                Mitridate, re di Ponto (1770)

                Ascanio in Alba (1771)

                Il sogno di Scipione (1772)

                Lucio Silla (1772)

                La finta giardiniera (1775)

                Il re pastore (1775)

                Thamos, Knig in gypten (1779)

                Zaide (1780)

                Idomeneo (1781)

                Die Entfhrung aus dem Serail (1782)

                L'oca del Cairo (1783)

                Lo sposo deluso (1784)

                Der Schauspieldirektor (1786)

                The Marriage of Figaro (1786)

                Don Giovanni (1787)

                Cos fan tutte (1790)

                La clemenza di Tito (1791)

                The Magic Flute (1791)


              
            


            
              	
            

          


          The Magic Flute (German Die Zauberflte, K. 620) is an opera in two acts composed in 1791 by Wolfgang Amadeus Mozart to a libretto by Emanuel Schikaneder. The work is in the form of a Singspiel, a popular form that included both singing and spoken dialogue.


          


          Premiere and reception


          The opera was premiered in Vienna on September 30, 1791, at the suburban Freihaus-Theatre auf der Wieden. Mozart conducted the orchestra, Schikaneder himself played Papageno, while the role of the Queen of the Night was sung by Mozart's sister-in-law Josepha Hofer.


          Of the reception of the opera, Mozart scholar Maynard Solomon writes:


          
            	"Although there were no reviews of the first performances, it was immediately evident that Mozart and Schikaneder had achieved a great success, the opera drawing immense crowds and reaching hundreds of performances during the 1790s.

          


          The success of The Magic Flute lifted the spirits of its composer, who had fallen ill while in Prague a few weeks before. Solomon continues:


          
            	"Mozart's delight is reflected in his last three letters, written to Constanze, who with her sister Sophie was spending the second week of October in Baden. 'I have this moment returned from the opera, which was as full as ever,' he wrote on 7 October, listing the numbers that had to be encored. 'But what always gives me the most pleasure is the silent approval! You can see how this opera is becoming more and more esteemed.' ... He went to hear his opera almost every night, taking along [friends and] relatives."

          


          The opera celebrated its 100th performance in November 1792. Mozart did not have the pleasure of witnessing this milestone, having died of his illness on December 5, 1791.


          Since its premiere "The Magic Flute" has always been one of the most beloved works in the operatic repertoire, and is presently the tenth most frequently performed opera in North America.


          


          Background


          
            [image: Emanuel Schikaneder, librettist of Die Zauberfl�te, shown performing in the role of Papageno. The object on his back is a birdcage; see below.]

            
              Emanuel Schikaneder, librettist of Die Zauberflte, shown performing in the role of Papageno. The object on his back is a birdcage; see below.
            

          


          The opera was the culmination of a period of increasing involvement by Mozart with Schikaneder's theatrical troupe, which since 1789 had been the resident company at the Theatre auf der Wieden. Mozart was a close friend of one of the singer-composers of the troupe, tenor Benedikt Schack (the first Tamino), and had contributed to the compositions of the troupe, which were often collaboratively written. Mozart's participation increased with his contributions to the 1790 collaborative opera Der Stein der Weisen ("The Philosopher's Stone"), including the duet ("Nun liebes Weibchen," K. 625/592a) and perhaps other passages. Like The Magic Flute, Der Stein der Weisen was a fairy-tale opera and can be considered a kind of precursor; it employed much the same cast in similar roles.


          The Magic Flute is noted for its prominent Masonic elements; both Schikaneder and Mozart were Masons and lodge brothers. The opera is also influenced by Enlightenment philosophy, and can be regarded as an allegory advocating enlightened absolutism. The Queen of the Night represents a dangerous form of obscurantism, whereas her antagonist Sarastro symbolises the reasonable sovereign who rules with paternalistic wisdom and enlightened insight.


          Mozart evidently wrote keeping in mind the skills of the singers intended for the premiere, which included both virtuosi and ordinary comic actors, asked to sing for the occasion. Thus, the vocal lines for Papageno and Monostatos are often stated first in the strings so the singer can find his pitch, and are frequently doubled by instruments. In contrast, Mozart's sister-in-law Josepha Hofer, who premiered the role of the Queen of the Night, evidently needed no such help: this role is famous for its difficulty. In ensembles, Mozart skillfully combined voices of different ability levels.


          A particularly demanding aria is " Der Hlle Rache kocht in meinem Herzen" ("The vengeance of Hell boils in my heart"), often referred to as the "Queen of the Night" aria. It reaches a high F6 (see Scientific pitch notation), rare in opera. At the low end, the part of Sarastro includes a conspicuous F in a few locations.


          While the female roles in the opera are assigned to different voice types, the playbill for the premiere performance referred to all of the female singers as "sopranos". The casting of the roles relies on the actual pitch range of the part.


          


          Roles


          
            [image: Playbill for the premiere, September 30, 1791]

            
              Playbill for the premiere, September 30, 1791
            

          


          
            
              	Role

              	Voice type

              	Premiere Cast, September 30, 1791

              (Conductor: Wolfgang Amadeus Mozart)
            


            
              	Tamino

              	tenor

              	Benedikt Schack
            


            
              	Papageno

              	baritone

              	Emanuel Schikaneder
            


            
              	Pamina

              	soprano

              	Anna Gottlieb
            


            
              	The Queen of the Night

              	coloratura soprano

              	Josepha Hofer
            


            
              	Sarastro

              	bass

              	Franz Xaver Gerl
            


            
              	Three ladies

              	2 sopranos and a mezzo-soprano

              	Mlle Klpfer, Mlle Hofmann, Mme Elisab[e]th Schack
            


            
              	Monostatos

              	tenor

              	Johann Joseph Nouseul
            


            
              	Three Boys (or genii)

              	treble , alto and mezzo-soprano

              	Anna Schikaneder; Anselm Handelgruber; Franz Anton Maurer
            


            
              	Speaker of the temple

              	bass

              	Herr Winter
            


            
              	Two priests

              	tenor and bass

              	Johann Michael Kistler, Urban Schikaneder
            


            
              	Papagena

              	soprano

              	Barbara Gerl
            


            
              	Two armored men

              	tenor and bass

              	Johann Michael Kistler, Herr Moll
            


            
              	Priests, women, people, slaves - chorus
            

          


          The names of the performers at the premiere are taken from a preserved playbill for this performance (at right), which does not give full names; "Mme" = Madame, Mrs., "Mlle" = Mademoiselle, Miss, "Herr" = Mr.


          These singers perform with an orchestra consisting of two flutes (one doubling on piccolo), two oboes, two clarinets (originally basset horns), two bassoons, two horns, two trumpets, timpani, three trombones (alto, tenor, and bass), and strings. The work also requires a four-part chorus for several numbers (notably the finales of each act); and a glockenspiel to perform the music of Papageno's magic bells.


          


          Synopsis


          Overview: Sarastro, the wise priest of Isis and Osiris, has taken Pamina to the temple for the purpose of releasing her from the influence of her mother, the Queen of the Night. The queen induces the young Prince Tamino to go in search of her daughter and free her from the power of Sarastro; Tamino accomplishes his end, but becomes the disciple of Sarastro, whose mildness and wisdom he has learned to admire. The prince and the princess are united.


          


          Act I


          Tamino, a handsome prince who is lost in a distant land, is pursued by a serpent. He faints from fatigue and three ladies, attendants of the queen, in black robes, appear and kill the serpent. They all fall in love with the prince and each plans to be alone with him. After arguing, they decide that it is best if they all leave together.


          Tamino recovers to see before him Papageno, arrayed entirely in the plumage of birds, who sings (Aria: "Der Vogelfnger bin ich ja") of his job as a birdcatcher and the fact that he is longing for a wife. Tamino approaches Papageno and asks who he is. Papageno jokes with Tamino but says that he brings the birds that he catches to the Queen of the Night's servants, who give him food and drink in return. Tamino thinks that Papageno has saved him from the serpent and Papageno claims that he has strangled the serpent with his bare hands. At this moment, the three ladies appear and punish his lie by paying for his birds with a stone instead of food and water instead of wine, and placing a padlock over his mouth. They tell Tamino that they were responsible for saving him. He deeply appreciates them and they show to the prince a miniature of a young maiden, Pamina, with whom he falls instantly in love. (Aria: Dies Bildnis ist bezaubernd schn)


          
            [image: The arrival of the Queen of the Night. Stage set by Karl Friedrich Schinkel (1781-1841) for an 1815 production]

            
              The arrival of the Queen of the Night. Stage set by Karl Friedrich Schinkel (1781-1841) for an 1815 production
            

          


          The Queen of the Night now appears, demanding that Tamino free her daughter, the original of the picture, from the hands of Sarastro, promising that he can marry Pamina in return. (Recitative and aria: " O zittre nicht, mein lieber Sohn"). The ladies give Tamino a magic flute that can change men's hearts, remove the padlock from Papageno and present him with a chime of bells to protect him. Papageno accompanies Tamino, and they set forth, guided by three boys. They escape all danger by the use of the magic instruments. (Quintet: Hm hm hm hm)


          Change of scene (this scene forms Act II when the opera is divided into three acts): A room in Sarastro's palace.


          Pamina is dragged in by Sarastro's servant Monostatos, a Moor, who is persecuting her (Trio: Du feines Tubchen, nun herein!). Papageno, sent ahead by Tamino to help find Pamina, arrives. Monostatos and Papageno are each terrified by the other's strange appearance and flee the stage. But Papageno soon returns and announces to Pamina that her mother has sent Tamino to her aid. Pamina rejoices to hear that Tamino is in love with her, and then offers sympathy and hope to Papageno, who longs for a Papagena to love. Together they sing an ode to love (Duet: "Bei Mnnern welche Liebe fhlen"), then depart.


          Change of scene: Grove and entrance to the temples.


          The three boys lead in the prince. As Tamino reaches the temple, he is denied entrance at the Gates of Nature and Reason, by invisible voices singing "Go back!". But when he tries the Gate of Wisdom, a priest appears and gradually convinces him of the noble character of Sarastro. After the priest leaves him, Tamino plays his magic flute in hopes of summoning Pamina and Papageno. The tones of his magical instrument summon first a group of magically tamed beasts, then the sound of Papageno's pipes. Ecstatic at the thought of meeting Pamina, Tamino hurries off.


          Papageno appears with Pamina, following the distant sound of Tamino's flute. The two are suddenly apprehended by Monostatos and his slaves. Papageno then works an enchantment on them with his magic bells, and they dance, blissfully and involuntarily, off the stage.


          Papageno now hears the approach of Sarastro and his large retinue. He is frightened and asks Pamina what they should say. She replies, "The truth! The truth! Even if it were a crime," and with her words a triumphal march begins (Chorus: "Es lebe Sarastro"); Sarastro and his followers enter.


          Sarastro conducts an impromptu judicial proceeding. Pamina falls at his feet and confesses that she was trying to escape because Monostatos had demanded her love. Sarastro receives her kindly and tells her that he will not force her inclinations, but cannot give her freedom.


          Monostatos then enters with Tamino captive. The two lovers see one another for the first time and instantly embrace. The chorus sings "What is this meaning of this?" and they are separated. Monostatos tries to point the finger of blame at Tamino. Sarastro, however, does not believe Monostatos' dastardly trick. He punishes Monostatos for his insolence and leads Tamino and Papageno into the temple of Ordeal.


          


          Act II


          A grove of palms.


          The council of priests, headed by Sarastro, enters to the sound of a solemn march. They determine that Tamino shall possess Pamina if he succeeds in passing through the ordeal, as they do not wish to return her to her mother, who has already infected the people with superstition. Sarastro, echoed by his fellow priests, then sings a prayer to the gods Isis and Osiris, asking them to protect Tamino and Pamina and to take them into their heavenly dwelling place should they meet death in the course of their trials. ("O Isis und Osiris")


          Change of scene: The courtyard of the temple of Ordeal.


          Tamino and Papageno are led into the temple. Tamino is cautioned that this is his last chance to turn back, but he states that he will undergo every trial to win his Pamina. Papageno is asked if he will also concede to every trial, but he says that he doesn't really want wisdom or to struggle to get it. The priest tells Papageno that Sarastro may have a woman for him if he undergoes the trials, and that she is called Papagena. Papageno says that he wouldn't mind a look at her to be sure, but the priest says that he must keep silent. Papageno finally agrees.


          The first test is that Tamino and Papageno shall remain silent under the temptation of women. (Duet, Speaker and Priest) The three ladies appear, and tempt them to speak. (Quintet, Papageno, Tamino, Three Ladies) Tamino and Papageno remain firm, though Tamino must constantly tell Papageno, "Still!"


          Papageno confronts one of the priests and asks why he must undergo tests if Sarastro already has a woman that wants to be his wife. The priest says that it is the only way.


          Change of scene: A garden. Pamina asleep.


          Monostatos approaches and gazes upon Pamina with rapture. (Aria, Monostatos: "Alles fhlt der Liebe Freuden") When the Queen of the Night appears and gives Pamina a dagger with which to kill Sarastro (Aria, Queen of the Night: " Der Hlle Rache kocht in meinem Herzen"), Monostatos retires and listens. He tries to force Pamina's love by using the secret, but is prevented by Sarastro, who allays Pamina's alarm. (Aria, Sarastro: "In diesen heil'gen Hallen")


          Change of scene: A hall in the temple of Ordeal.


          Tamino and Papageno must again suffer the test of silence. Papageno can no longer hold his tongue, but Tamino remains firm, even when Pamina speaks to him. Since Tamino refuses to answer, Pamina believes he loves her no longer. (Aria, Pamina: "Ach, ich fhl's, es ist verschwunden")


          Change of scene (sometimes used as Act III): The pyramids.


          (Chorus) Sarastro parts Pamina and Tamino. (Trio, Sarastro, Pamina, Tamino) Papageno also desires to have his little wife, and sings of this with his magic bells. (Aria, Papageno: "Ein Mdchen oder Weibchen"). At the first ordeal, an old woman had appeared to him and declared herself his bride. She now again appears and changes herself into the young and pretty Papagena. However, the priests send her away with thunder and lightning. She vanishes, frightened, and Papageno is miserable.


          Change of scene: An open country.


          The three boys see Pamina attempting to commit suicide because she believes Tamino to be faithless. They prevent her from doing so, and take her to see him.
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          Change of scene: Rocks with water and a cavern of fire.


          Two men in armor lead in Tamino, and in the musical form of a Baroque chorale prelude give him advice, then reassurance that Pamina lives. Sarastro appears and sends Pamina in. Pamina arrives and is overcome with joy to find Tamino, who is now allowed to speak to her. Both pass unscathed through the final ordeal of fire and water with the help of the magic flute, which Pamina tells him was carved by her father from an ancient oak tree. They emerge from their trials to the sound of an offstage chorus singing "Triumph!".


          Papageno wishes to take his own life because he can't stop thinking about Papagena, but at the last minute the Three Boys appear and remind him that he should use his magic bells. The bells when played indeed summon Papagena, and the happy couple is united, stuttering at first ("pa ... pa ... pa") in astonishment. (Duet: "Papageno! Papagena!")


          The traitorous Monostatos appears with the Queen of the Night and her ladies to destroy the temple ("Nur stille, stille"), but they are magically cast out into eternal night.


          The scene now changes to the entrance of the chief temple, where Sarastro bids the young lovers welcome and unites them. The final chorus sings the praises of Tamino and Pamina in enduring their trials and gives thanks to the gods.


          


          Noted arias


          
            	" O zittre nicht, mein lieber Sohn" (Oh, tremble not, my beloved son) - The Queen of the Night in Act I, Scene I


            	"Der Vogelfnger bin ich ja" (The birdcatcher am I) - Papageno in Act I, Scene I


            	" Dies Bildnis ist bezaubernd schn" (This image is enchantingly beautiful) - Tamino in Act I, Scene I


            	"O wenn ich doch" - Tamino in Act I, Scene III


            	'"Wie stark ist nicht dein Zauberton" (How strong is thy magic tone) - Tamino in the Finale of Act I


            	"O Isis und Osiris" (O Isis and Osiris) - Sarastro in Act II, Scene I


            	"Alles fhlt der Liebe Freuden" (All feel the joys of love) - Monostatos in Act II, Scene III


            	" Der Hlle Rache kocht in meinem Herzen" (The vengeance of Hell boils within my heart) - The Queen of the Night in Act II, Scene III


            	"In diesen heil'gen Hallen" (Within these sacred halls) - Sarastro in Act II, Scene III


            	"Ach, ich fhl's, es ist verschwunden" (Ah, I feel it, it is gone) - Pamina in Act II, Scene IV


            	"Ein Mdchen oder Weibchen" (A girl or a woman) - Papageno in Act II, Scene V

          


          


          Works inspired by The Magic Flute


          


          Films


          
            	Trollfljten, an acclaimed film version made by Ingmar Bergman in 1975


            	The Smurfs and the Magic Flute, a 1983 children's movie (originally released in 1976) loosely based on "The Magic Flute"


            	The Magic Flute, a 2006 film version set during World War I, directed by Kenneth Branagh.

          


          


          Books


          
            	John Updike, A children's book based on The Magic Flute, 1962.


            	Marion Zimmer Bradley, Night's Daughter, a novel based on The Magic Flute, 1985. It sets the story in an Atlantis-like world with human-animal hybrid creatures. Bradley enthusiastically agrees with Bergman that Sarastro is Pamina's father.


            	Barbara Trapido, Temples of Delight, 1990. A novel which, though set in contemporary England, takes its structure very loosely from The Magic Flute. Characters in the novel are analogous to Pamina, Tamino, Papageno and Sarastro although the novel strays heavily from the original plot with the 'Pamina' character ultimately rejecting 'Tamino' in favour of a romantic relationship with 'Sarastro'.


            	Cameron Dokey, Sunlight and Shadow, (part of the Once Upon A Time series), 2004, a retelling of The Magic Flute for teen readers; Dokey's novel also states that Sarastro is Pamina's father.

          


          


          Adaptations


          
            	Arctic Magic Flute is an English-language adaptation of the opera, set in rural Alaska.


            	Pamina Devi is the Cambodian classical dance adaptation of The Magic Flute. However, it is not entirely based on the same plot and includes elements foreign to the original.

          


          
            Retrieved from " http://en.wikipedia.org/wiki/The_Magic_Flute"
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          Le nozze di Figaro ossia la folle giornata (Trans: The Marriage [lit. Wedding] of Figaro or the Day of Madness), K. 492, is an opera buffa (comic opera) composed in 1786 by Wolfgang Amadeus Mozart, with libretto by Lorenzo da Ponte, based on a stage comedy by Pierre Beaumarchais, Le mariage de Figaro (1784). Although the play by Beaumarchais was at first banned in Vienna because of its satirization of the aristocracy, the opera became one of Mozart's most successful works. It is now regarded as a cornerstone of the standard operatic repertoire, and Opera America claims it to be the sixth most performed opera in North America. The overture is especially famous and is often played as a concert piece.


          


          History


          The opera was the first of several celebrated collaborations between Mozart and da Ponte; they went on to create Don Giovanni and Cos fan tutte. It was Mozart who brought a copy of Beaumarchais's play to da Ponte, who turned it into a libretto in 6 weeks, translating the story into Italian poetry and removing all political references. Contrary to the popular myth, the libretto was approved by the Emperor, Joseph II, before any music was written by Mozart. Figaro premiered at the Burgtheater, Vienna, on May 1, 1786 to enormous popularity, though it was only allowed a run of 9 performances. The Emperor is known to have made a law regarding the number of encores that could be sung at performances of Figaro, for the audience was demanding so many that the already lengthy 4 hour opera was commonly running nearly twice as long thanks to the number of song repetitions. For a Vienna revival production in 1789, W.A. Mozart replaced both arias of Susanna with new compositions, better suited to the then singer of Susanna, Adriana Ferrarese del Bene. For Venite inginocchiatevi he wrote in August 1789 Un moto di gioia (K. 579), and for Deh vieni he wrote in July 1789 the concert aria Al desio di chi t'adora (K. 577).


          


          Music


          A phrase from The Marriage of Figaro, with the words "Cosi fan tutte le belle", was later reused in the overture to Cos fan tutte. The music of Figaro's Act One finale aria, Non pi andrai, is used as the regimental slow march of the Coldstream Guards of the British Army and is quoted in the second act of Mozart's opera Don Giovanni. Mozart "recycled" the music of the Agnus Dei of his "Krnungsmesse" KV317 ( Coronation Mass), for the Countess' Dove sono, in C major instead of the original F major). The same motif was used in his early bassoon concerto. The opera is scored for two flutes, two oboes, two clarinets, two bassoons, two horns, two trumpets, two Timpani drums, two sections of violins, violas, cellos, and basses.


          


          Roles


          
            	Count Almaviva ( baritone, unfaithful to his wife Rosina (the countess); chasing after Susanna)


            	Rosina, Countess Almaviva ( lyric soprano, distraught because of the Count's unfaithfulness)


            	Figaro ( bass-baritone or basso, former Barber of Seville, now the Count's valet)


            	Susanna ( light-lyric soprano; Figaro's future wife, in service under the Countess)


            	Cherubino ( mezzo soprano  a breeches role, the Count's young page, in love with every woman in the castle, especially the Countess)


            	Marcellina (mezzo soprano, an old spinster, with a contract to marry Figaro)


            	Bartolo ( basso, vengeful toward Figaro for foiling his former plans to marry Rosina, his ward)


            	Basilio ( tenor, master of music and intrigue)


            	Don Curzio (tenor, a judge)


            	Antonio (basso, the gardener)


            	Barbarina ( soprano or mezzo-soprano, Antonio's daughter in love with Cherubino)

          


          


          Synopsis


          The Marriage of Figaro is a "sequel", so as to speak, to The Barber of Seville, and recounts a single "mad" day in the palace of the Count Almaviva. Rosina is now the Countess; her husband, the Count is seeking the favors of Susanna who is to be wed to her love, Figaro, the Count's valet. When the Count detects the interest of the young page, Cherubino, in the Countess, he tries to get rid of Cherubino by giving him an officer's commission in his own regiment. Figaro, Susanna, and the Countess conspire to embarrass the Count and expose his infidelity. Meanwhile Figaro is caught up in a dispute with Bartolo and Marcellina, which ends when he is revealed to be their son. At night, all find themselves on the palace grounds, where a comic series of cases of mistaken identity results in the Count's humiliation and then forgiveness by the Countess.


          


          Act I


          Figaro is happily measuring the space where the bridal bed will fit. Susanna is trying on her wedding bonnet in front of the mirror. In the present day, a more traditional French floral wreath or a modern veil are often substituted. (Duet: Cinque, dieci, venti, trenta  "Five, ten, twenty, thirty.") Figaro is quite pleased with their new room, but Susanna is less so. She is bothered by its proximity to the Count's chambers: it seems he has been making advances toward her and plans on exercising his " droit de seigneur", the purported feudal right of a lord to bed a servant girl on her wedding night before her husband can sleep with her. (The Count abolished the right when he married Rosina and now desires to resurrect it.) Figaro is livid and plans revenge on the Count (aria: Se vuol ballare, signor contino  "If you want to dance, sir count").


          Figaro departs, and Dr. Bartolo arrives with Marcellina, his old housekeeper. Bartolo has been hired as counsel for Marcellina: Figaro had promised to marry her in exchange for the cancellation of a debt, and she intends to make him keep his promise. Bartolo, still irked at Figaro for having facilitated the union of the Count and Rosina (in The Barber of Seville), promises to help Marcellina (aria: La vendetta  "Vengeance").


          Bartolo departs, Susanna returns, and Marcellina and Susanna share an exchange of polite insults (duet: Via, resti servita, madama brillante  "After you, madame"). The older woman departs. Cherubino then arrives and, after describing his love for women, particularly the Countess (aria: Non so pi cosa son  "I don't know anymore what I am"), asks Susanna's aid with the Count. It seems the Count is unhappy with Cherubino's amorous ways, having discovered Cherubino with the gardener's daughter, Barbarina, and plans to punish him. Cherubino wants Susanna to ask the Countess to intercede on his behalf. When the Count appears, Cherubino hides behind a chair, not wanting to be seen alone with Susanna. The Count uses the opportunity of finding Susanna by herself to personally step up his demands for favours from Susanna, including offering Susanna financial inducements to sell herself to him. Then Basilio, the slimy music teacher, arrives. The Count, also not wanting to be caught alone with Susanna, hides behind the chair. Cherubino leaves that hiding place just in time and jumps onto the chair, and Susanna covers him with a dress. So now the Count is behind the chair, and Cherubino is on the chair covered by a dress.


          When Basilio starts to gossip about Cherubino's obvious attraction to the Countess, the Count leaps from his hiding place in anger. The Count lifts the dress from the chair to illustrate how he found Cherubino under a table in Barberina's room  and again finds Cherubino! Cherubino is only saved from punishment by the entrance of the peasants  the entrance of the peasants being an early attempt by Figaro to commit the Count to a formal gesture symbolising the promise of Susanna's entering into the marriage unsullied. The Count evades Figaro's plan by postponing the gesture. Cherubino is compelled to depart to the army in Seville, and Figaro gives him advice about his new, female-less life (aria: Non pi andrai  "No more gallivanting").


          


          Act II


          In the Countess's bedroom, the Countess laments her husband's infidelity. (aria: Porgi, amor, qualche ristoro  "Grant, love, some comfort"). Susanna comes into the room to prepare the Countess for the day. Susanna has evidently updated the Countess on the latest with regard to the Count's overtures to her, since she answers the Countess's question about the update with the response that the Countess is now fully informed, but adding that the Count is not trying to seduce her (he wouldn't lower himself to seduce such as her  he intended it to be a cash transaction). Figaro then arrives and hatches a plan to trick the Count: Susanna will give him a note indicating she wants to meet him that night in the garden; Cherubino will be waiting there, dressed as a woman; and the Countess will arrive and catch him red-handed. Furthermore, Figaro has already sent a letter to the Count (via Basilio) that indicates the Countess has a rendezvous that evening of her own.


          Susanna lets Cherubino into the room and locks the door, because the Countess is worried about the jealous Count's reaction if he found Cherubino in the room. Susanna urges him to sing the song he wrote in honour of the Countess (aria: Voi, che sapete che cosa  amor  "You ladies who know what love is, see if I have it in my heart"). After the song, they proceed to attire him in women's clothes (aria of Susanna: Venite inginocchiatevi  "Come, kneel down before me"). During this time, the Countess sees Cherubino's commission, and notes that the Count was obviously in such a hurry that he forgot to seal it with his signet ring (which was necessary to make it an official document). Susanna returns to her room for some clothing in which to dress Cherubino. While the Countess and Cherubino are waiting for Susanna's return, they suddenly hear the Count arriving, so Cherubino flees into the next room a closet. The Count demands entrance into the room, and, when Cherubino is hidden, the Countess unlocks the door. When the Count enters, angry at the information in the note that he has received, he hears noise from said room and tries to open it. It is locked. The Countess pretends it is only Susanna, trying on a wedding dress. During this time, Susanna re-enters the Countess's bedroom with the clothing, unobserved by either the Count and Countess, and conceals herself after she realises what is wrong (Susanna knows that to reveal herself to the Count will only result in the worst possible consequences to the Countess). The Count, furious and suspicious, leaves with the Countess to find a way to get the door open. He locks all the bedroom doors as he leaves, so that the intruder cannot escape. Susanna emerges from her hiding place, and frees Cherubino, who jumps down from the window. Susanna then takes his place in the closet. (duet: Aprite, presto, aprite  "Open the door, quickly!").


          The Count and Countess return. The Countess finally admits it is Cherubino hidden in the closet, but when the closet is opened, they both find to their astonishment only Susanna. The Countess claims that she told the Count that Cherubino was in the closet to test the Count. Shamed by his jealousy, the Count begs for forgiveness. When the Count presses about the letter accusing the Countess of infidelity, Susanna and the Countess reveal that the letter was written by Figaro, and then delivered through Basilio. Figaro then arrives and tries to commence the wedding festivities. The Count stops him and asks who wrote the anonymous note given to him by Basilio. Figaro manages to evade the question, only to have Antonio, the gardener, arrive, complaining about a man jumping out of the window into Antonio's plants. Antonio is also carrying a letter which, he says, has been dropped by a man who escaped through the window. Figaro claims it was he who jumped out the window; the document, however, is Cherubino's appointment to the military. Figaro gets out of this scrape by saying Cherubino gave it to him because it still needed the Count's seal (the Countess and Susanna having been able to pass the information on to Figaro in secret). Marcellina, Bartolo and Basilio now appear, and the former brings her charge against Figaro. The Count secretly rejoices at their arrival. The wedding is postponed in order that the Count may investigate.


          


          Act III


          At the wedding hall, the Count mulls over the situation, confused by the preceding occurrences. At the urging of the Countess, Susanna enters and agrees to meet him later that night (duet: Crudel, perch finora  "Cruel girl, why until now have you allowed me to languish")  it is the intention of the Countess to meet the Count in Susanna's place, disguised as Susanna. As Susanna departs, she is overheard saying to Figaro that he has already won the case. The Count, overhearing this, realizes he is being tricked (aria: Hai gi vinta la causa  "You've already won the case?"). He is determined to make Figaro pay by forcing him to marry Marcellina.


          Figaro's trial follows, and the judgment is that Figaro must marry Marcellina. Figaro appeals to the Count, but the Count supports the judgment. When Figaro declares himself of noble birth, and that he was stolen from his parents when he was a baby, the subsequent discussion reveals that Figaro is the long-lost illegitimate son of Bartolo and Marcellina. A touching scene of reconciliation occurs. Because a mother cannot marry her son, Figaro is let off the hook. During the celebrations, Susanna enters with a payment to release Figaro from his debt to Marcellina. Seeing Figaro and Marcellina in celebration, Susanna mistakenly believes that Figaro is happily reconciled to marriage with Marcellina. With some difficulty, Susanna is convinced of the truth of the situation, and joins the celebration. Bartolo, overcome with emotion, agrees to marry Marcellina that evening in a double wedding (sextet: Riconosci in questo amplesso una madre  "Recognize a mother in this hug").


          All leave, and the next scene sees the Countess, alone, pondering what happened to her happiness (aria: Dove sono i bei momenti  "Where are they, the beautiful moments"). Susanna enters and updates her regarding the plan to trap the Count. The Countess dictates a love letter for Susanna to give to the Count, which suggests that he meet her that night, "under the pines." The Count is instructed to return the pin which fastens the letter. (duet: Che soave zeffiretto  "What a gentle breeze").


          A chorus of young peasants, among them Cherubino disguised as a girl, arrives to serenade the Countess. The Count arrives with Antonio, and, discovering the page, is enraged. His anger is quickly diffused by Barbarina (a peasant girl, Antonio's daughter), who reminds him of a promise he made to her: "Barbarina, if you will love me, I will give you anything you want." What she wants, it seems, is Cherubino's hand in marriage. Thoroughly embarrassed, the Count allows Cherubino to stay. The act closes with the double wedding, during the course of which Susanna delivers her letter to the Count. Figaro sees the note with the pin in it, assumes it is from another of the Count's trysts, and laughs to himself. As the curtain drops, the two newlywed couples rejoice.


          


          Act IV


          Following the directions in the letter, the Count has sent the pin back to Susanna, giving it to Barbarina. Unfortunately, Barbarina has lost it (aria: L'ho perduta, me meschina  "I lost it, poor me"). Figaro and Marcellina see Barbarina, and Figaro asks her what she is doing. When he hears the pin is Susanna's, he is overcome with jealousy, especially as he recognises the pin as being the one that fastened the letter which the Count received. Thinking that Susanna is meeting the Count behind his back, Figaro complains to his mother, and swears to be avenged on the Count and Susanna. Marcellina urges caution, but Figaro will not listen. Figaro rushes off, and Marcellina resolves to inform Susanna of Figaro's intentions.


          Actuated by jealousy, Figaro tells Bartolo and Basilio to come to his aid when he gives the signal. After commenting on the situation, they depart, and, left alone, Figaro muses on the inconstancy of women (aria: Aprite un po quegli occhi  "Open your eyes"). Susanna and the Countess arrive, dressed in each other's clothes. Marcellina is with them, having informed Susanna of Figaro's suspicions and plans. After they discuss the plan, Marcellina and the Countess leave, and Susanna deliberately sings a love song to her beloved within Figaro's hearing (aria: Deh, vieni, non tardar  "Oh come, don't delay"). Figaro is hiding behind a bush and, thinking the song is for the Count, becomes increasingly jealous (which is Susanna's intention).


          The Countess arrives in Susanna's dress. Unfortunately Cherubino has also arrived, and, thinking the Countess to be Susanna, tries to kiss the supposed Susanna, but is prevented by the interference of the Count. The Count is pursuing the supposed Susanna (really the Countess), who eludes him; they both run off when they detect Figaro nearby. Then the real Susanna arrives in the Countess' clothes. Figaro starts to tell her of the Count's intentions, but suddenly recognizes his bride. He plays along with the joke by paying deference to her as the Countess; Susanna, not knowing that Figaro knows it is she, becomes jealous: she thinks Figaro is making a pass at the Countess and promptly rewards him with slaps. Figaro finally lets on that he recognized Susanna's voice, and they make peace.


          When the Count appears, Figaro, playacting, declares his love for the supposed Countess and sinks on his knees at her feet. The enraged Count calls for his people and for arms: his servant is seducing his wife. Bartolo, Basilio and Antonio arrive with torches, as the Count drags out, one by one, Cherubino, Barbarina, Marcellina and the "Countess" from behind the pavilion. During the Count's tirade, as he refuses to forgive Figaro and the supposed Countess, the real Countess appears and reveals her true identity; the Count realizes he has been trapped (the supposed Susanna he was trying to seduce was actually his wife), and he simply kneels and asks for forgiveness (Contessa, perdono  "Countess, forgive me"). The Countess, more kind than he (Pi docile io sono  "I am more kind"), forgives her husband and all are contented. They celebrate as the curtain falls.
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          The Merchant of Venice is one of William Shakespeare's best-known plays, written sometime between 1596 and 1598. Although it is sometimes classified as a comedy ("comedy" had a very different meaning at the time; see Shakespearean comedies) and shares certain aspects with the other romantic comedies, it is perhaps more remembered for its dramatic scenes (particularly the trial scene) and is best known for its portrayal of the Jew Shylock, which has raised questions of anti-semitism.


          The title character is the merchant Antonio, not the more famous villain, the Jewish moneylender Shylock, who is the play's chief antagonist. Though Shylock is a tormented character, he is also a tormentor, so whether he is to be viewed with disdain or sympathy is up to the audience. The play is accordingly sometimes classified as one of Shakespeare's problem plays.


          


          Date, Text, Publication


          The date of composition for The Merchant of Venice is believed to be between 1596 and 1598. The play was mentioned by Francis Meres in 1598, so it must have been familiar on the stage by that date. Solanio's reference to his ship the "Andrew" (I,i,27) is thought to be an allusion to the Spanish ship St. Andrew captured by the English at Cadiz in 1596. A date of 1596-7 is considered consistent with the play's style. The play was entered in the Register of the Stationers Company, the method at that time of obtaining copyright for a new play, by James Roberts on July 22, 1598 under the title The Merchant of Venice, or otherwise called The Jew of Venice. On Oct. 28, 1600 Roberts transferred his right to the play to the stationer Thomas Hayes; Hayes published the first quarto before the end of the year. It was printed again in a pirated edition in 1619, as part of William Jaggard's so-called False Folio. (Afterward, Thomas Hayes' son and heir Laurence Hayes asked for and was granted a confirmation of his right to the play, on July 8, 1619.) The 1600 edition is the basis of the text published in the First Folio (1623) and is regarded as being generally accurate and reliable.


          No further performances are recorded between 1605 and 1701. In the latter year George Granville staged a successful adaptation, titled The Jew of Venice, with Thomas Betterton as Bassanio. This version (which featured a masque) was popular, and was acted for the next forty years. In 1741 Charles Macklin returned to the original text in a very successful production at Drury Lane, paving the way for Edmund Kean seventy years later (see below).


          


          Plot


          Bassanio, a young Venetian, would like to travel to Belmont to woo the beautiful and wealthy heiress Portia. He approaches his friend Antonio, a merchant, for three thousand ducats needed to subsidize his traveling expenditures as a suitor for three months. As all of Antonio's ships and merchandise are busy at sea, Antonio approaches the Jewish moneylender Shylock for a loan.


          Shylock, spiteful of Antonio because he had insulted and spat on him for being a Jew a week ago, proposes a condition. If Antonio is unable to repay the loan at the specified date, Shylock will be free to take a pound of Antonio's flesh from wherever part of Antonio's body he pleases. Although Bassanio does not want Antonio to accept such a risky condition, Antonio, surprised by what he sees as the moneylender's generosity, accedes and signs the contract. With money at hand, Bassanio leaves for Belmont with another friend Gratiano.


          At Belmont, Portia has no lack of suitors. Portia's father, however, has left a will stipulating each of her suitors must choose correctly from one of three caskets  one each of gold, silver, and lead  before he could win Portia's hand. In order to be granted an opportunity to marry Portia, each suitor must agree in advance to live out his life as a bachelor were he to select wrongly. The suitor who correctly looks past the outward appearance of the caskets will find Portia's portrait inside and win her hand.


          After two suitors, the Princes of Morocco and Aragon, choose incorrectly, Bassanio makes the correct choice, that of the leaden casket. The other two contain mocking verses, including the famous phrase all that glisters is not gold.


          At Venice, all ships bearing Antonio's goods are reported lost at sea, leaving him unable to satisfy the bond. Shylock is determined to exact revenge from Christians after his daughter Jessica flees his home to convert to Christianity and elope with the Christian Lorenzo, taking a substantial amount of Shylock's wealth with her. With the bond at hand, Shylock has Antonio arrested and brought before court.


          At Belmont, Portia and Bassanio have just been married, along with his friend Gratiano and Portia's handmaid Nerissa. He receives a letter telling him that Antonio has defaulted on his loan from Shylock. Shocked, Bassanio and Gratiano leave for Venice immediately, with money from Portia, to save Antonio's life. Unbeknown to Bassanio and Gratiano, Portia and Nerissa leave Belmont to seek the counsel of Portia's cousin, Bellario, a lawyer, at Padova.


          The dramatic centre of the play comes in the court of the Duke of Venice. Shylock refuses Bassanio's offer, despite Bassanio increasing the repayment to 6000 ducats (twice the specified loan). He demands the pound of flesh from Antonio. The Duke, wishing to save Antonio but unwilling to set a dangerous legal precedent of nullifying a contract, refers the case to Balthasar, a young male "doctor of the law" who is actually Portia in disguise, with "his" lawyer's clerk, who is Nerissa in disguise. Portia asks Shylock to show mercy in a famous speech (The quality of mercy is not strainedIV,i,185), but Shylock refuses. Thus the court allows Shylock to extract the pound of flesh.


          At the very moment Shylock is about to cut Antonio with his knife, Portia points out a flaw in the contract (see Quibble (plot device)). The bond only allows Shylock to remove the flesh, not blood, of Antonio. If Shylock were to shed any drop of Antonio's blood in doing so, his "lands and goods" will be forfeited under Venetian laws.


          Defeated, Shylock accedes to accept monetary payment for the defaulted bond, but is denied. Portia pronounces none should be given, and for his attempt to take the life of a citizen, Shylock's property will be forfeited, half to the government and half to Antonio, and his life will be at the mercy of the Duke. The Duke pardons his life before Shylock can beg for it, and Antonio holds his share "in use" (that is, reserving the principal amount while taking only the income) until Shylock's death, when the principal will be given to Lorenzo and Jessica. At Antonio's request, the Duke grants remission of the state's half of forfeiture, but in return, Shylock is forced to convert to Christianity and to bequeath the rest of his property to Lorenzo and Jessica (IV,i).


          Bassanio does not recognize his disguised wife. He offers to give "him" a present. First she declines, but after he insists, Portia requests his ring and his gloves. He gives the gloves away without a second thought, but gives the ring only after much persuasion from Antonio, as earlier in the play he promised his wife never to lose, sell or give it away.


          At Belmont, Portia and Nerissa taunt their husbands before revealing they were really the lawyer and his clerk in disguise.


          After all the other characters make amends, all ends happily (except for Shylock) as Antonio learns that three of his ships were not stranded and have returned safely after all.


          


          Shylock and the anti-Semitism debate


          The play is frequently staged today, but is potentially troubling to modern audiences due to its central themes, which can easily appear anti-Semitic. Critics still argue over whether the play is itself anti-semitic, or that it is merely a play about anti-Semitism, or whether the foreign setting, including the protagonists' ethnicity, is a literary device used to couch uncomfortable truths.


          


          The anti-Semitic reading


          English society in the Elizabethan era has often been described as anti-Semitic. English Jews had been expelled in the Middle Ages and were not permitted to return until the rule of Oliver Cromwell. Jews were often presented on the Elizabethan stage in hideous caricature, with hooked noses and bright red wigs, and were usually depicted as avaricious usurers; the best known example is Christopher Marlowe's extremely popular play The Jew of Malta, which features a comically wicked Jewish villain called Barabas. They were usually characterized as evil, deceptive, and greedy.


          During the 1600s in Venice and in some other places, Jews were required to wear a red hat at all times in public to make sure that they were easily identified. If they did not comply with this rule they could get the death penalty. Jews also had to live in a ghetto protected by Christians, supposedly for their own safety. The Jews were expected to pay their guards.


          Many readers see Shakespeare's play as a continuation of this anti-Semitic tradition. The title page of the Quarto indicates that the play was sometimes known as The Jew of Venice in its day, which suggests that it was seen as similar to Marlowe's The Jew of Malta. One interpretation of the play's structure is that Shakespeare meant to contrast the mercy of the main Christian characters with the vengefulness of a Jew, who lacks the religious grace to comprehend mercy. Similarly, it is possible that Shakespeare meant Shylock's forced conversion to Christianity to be a " happy ending" for the character, as it 'redeems' Shylock both from his unbelief and his specific sin of wanting to kill Antonio. This reading of the play would certainly fit with the anti-Semitic trends present in Elizabethan England.


          


          The sympathetic reading


          
            [image: Sir Herbert Beerbohm Tree as Shylock, painted by Charles Buchel (1895-1935).]

            
              Sir Herbert Beerbohm Tree as Shylock, painted by Charles Buchel (1895-1935).
            

          


          Many modern readers and theatregoers have read the play as a plea for tolerance as Shylock is a sympathetic character. Shylock's 'trial' at the end of the play is a mockery of justice, with Portia acting as a judge when she has no real right to do so. Thus, Shakespeare is not calling into question Shylock's intentions, but the fact that the very people who berated Shylock for being dishonest have had to resort to trickery in order to win.Shakespeare puts one of his most eloquent speeches into the mouth of this "villain":


          
            	Hath not a Jew eyes? Hath not a Jew hands, organs,


            	dimensions, senses, affections, passions; fed with


            	the same food, hurt with the same weapons, subject


            	to the same diseases, heal'd by the same means,


            	warm'd and cool'd by the same winter and summer


            	as a Christian is? If you prick us, do we not bleed?


            	If you tickle us, do we not laugh? If you poison us,


            	do we not die? And if you wrong us, shall we not revenge?


            	If we are like you in the rest, we will resemble you in that.


            	If a Jew wrong a Christian, what is his humility?


            	Revenge. If a Christian wrong a Jew, what should his


            	sufferance be by Christian example? Why, revenge.


            	The villainy you teach me, I will execute,


            	and it shall go hard but I will better the instruction.

          


          
            	Act III, scene I

          


          


          Influence on anti-semitism


          Regardless of what Shakespeare's own intentions may have been, the play has been made use of by Anti-semites throughout history. One must note that the end of the title in the 1619 edition "With the Extreme Cruelty of Shylocke the Jew..." must aptly describes how Shylock was viewed by the English public. The prevalance of the money-grubbing Jew in literature such as in Charles Dickens Fagin or even Kiplings admittedly more humane treatment in Puck of Pooks Hill would seem to imply some influence from "The Merchant". The Nazis also used the usurious Shylock for their propoganda. Shortly after, Kristallnacht in 1938 "The Merchant of Venice" was broadcast for propagandistic ends over the German airwaves. Productions of the play followed in Lubeck (1938), Berlin (1940), and elsewhere within the Nazi Territory. (lecture by James Shapiro, Shakespeare and the Jews)


          


          Religious interpretations


          Sympathy for Shylock can be derived from an understanding of the difference between the concept of forgiveness of sins in Judaism and Christianity. In Christianity, like in Judaism, forgiveness comes only to those who "truly repent"; this repentance comes about through faith in Christ, and does not involve any specific ritual. (See Justification.) In Judaism, Jews who seek to atone for their sins ( Teshuvah) are called to a deep reckoning and soul-searching, of which confession, though of paramount importance, is but one aspect. Judaism draws heavily on the exhortations of the prophets, most notably Isaiah and Jeremiah, that the repentance be an intensely personal experience; any and all associated ritual is but the means of formalizing the deeper, inner dimension of Teshuvah. This theme is brought out with particular force in the ritual of Yom Kippur, the annual Day of Atonement. See Judaism.


          According to some Jewish thinkers, the laws set out by God were designed to make people happy: not to be ritualistic, cumbersome, etc. By breaking God's law, (according to this theory), you are really just harming yourself directly and in this life, so forgiveness from God is irrelevant. It is not a stretch of the imagination to see that the violation of the moral law would quickly degenerate into a chaotic society if everyone lied, killed, stole, and so on - this has been noted not only by Judeo-Christian thinkers, but also by philosophers as diverse as Confucius and Voltaire. Christianity seems to suffer from a problem: if forgiveness is freely available at any time, what incentive is there to live a moral life? This argument falls on its face though because forgiveness is not freely available at anytime, but rather only when someone truly desires it. Forgiveness can only come from God when subjectively asked, not when a simple outward expression is made. Someone can not steal, outwardly say they are sorry and be forgiven unless they subjectively desire to be saved by God. Also "repentance" carries the connotation of changed behaviour. Thus, someone who is forgiven will not break the law again. Shylock and the Duke know the law is for the functioning of society, but Shylock breaks it anyway; Portia believes forgiveness is the quality which maintains the well-being of society.


          According to this interpretation, Shylock is the most morally upright character (of the main characters) in the play. Supporters of this interpretation tend to describe the other main characters in negative terms: Antonio as a repressed homosexual (immoral by the standards of the day); Bassanio as a prodigal who does no work except capitalize on his looks and live off of other people, and who ends up with Portia, who, at the end, realizes that Bassanio only ever wanted her money despite all his charms; and Jessica as an ungrateful daughter who steals her father's possessions and runs away to marry Lorenzo, a proselytizing hypocrite.


          Directors such as John Neville who support this interpretation tend to show the '"young love" story in which Jessica escapes her father to marry Lorenzo, ending unhappily, a reading that may be justified by careful reading of the text.


          In this reading, though the play is light and funny on the surface, the Christian characters' lives are collapsing because of their immoral behaviour and disrespect for duty to God and the law. Meanwhile, Shylock does not deceive, trick, lie, kill, steal, or do anything mischievous. The promise of a pound of flesh upon default of the loan was something Antonio freely agreed to. Still it can hardly be moral for Shylock to demand a pound of flesh from Antonio. Shylock knows this will kill Antonio, but according to this theory his desire for vengeance is not only justified but in a sense moral as well.


          Some actors who are trained in early modern drama will, for the above reason, identify the Merchant of Venice as not an anti-Jewish play, but an anti-Christian play. This is not reflected in the history of the production and is a recent phenomenon. This does not necessarily mean that Shakespeare himself was anti-Christian, but rather that he was using the story of Shylock to attack prevailing hypocrisies.


          


          Character study


          It is difficult to know whether the sympathetic reading of Shylock is entirely due to changing sensibilities among readers, or whether Shakespeare, a writer who clearly delighted in creating complex, multi-faceted characters, deliberately intended this reading.


          One reason for this interpretation is that Shylock's painful status in Venetian society is emphasised. To some critics, Shylock's celebrated "Hath not a Jew eyes" speech (see above) redeems him and even makes him into something of a tragic figure. In the speech, Shylock argues that he is no different from the Christian characters. Detractors note that Shylock ends the speech with a tone of revenge: "if you wrong us, shall we not revenge?" However, those who see the speech as sympathetic point out that Shylock says he learned the desire for revenge from the Christian characters: "If a Christian wrong a Jew, what should his sufferance be by Christian example? Why, revenge! The villainy you teach me I will execute. It will go hard, but I will better the instruction."


          Even if Shakespeare did not intend the play to be read this way, the fact that it retains its power on stage for audiences who may perceive its central conflicts in radically different terms is an illustration of the subtlety of Shakespeare's characterizations.


          


          Shylock on stage


          Jacob Adler and others report that the tradition of playing Shylock sympathetically began in the first half of the 19th century with Edmund Kean, and that previously the role had been played "by a comedian as a repulsive clown or, alternatively, as a monster of unrelieved evil." Kean's Shylock established his reputation as an actor.


          From Kean's time forward, all of the actors who have famously played the role, with the exception of Edwin Booth, who played Shylock as a simple villain, have chosen a sympathetic approach to the character; even Booth's father, Junius Brutus Booth, played the role sympathetically. Henry Irving was among the most notable late 19th century Shylocks, and Jacob Adler certainly the most notable of the early 20th century. Adler played the role in Yiddish-language translation, first in Yiddish theatre Manhattan's Lower East Side, and later on Broadway, where, to great acclaim, he performed the role in Yiddish in an otherwise English-language production.


          Kean and Irving presented a Shylock justified in wanting his revenge; Adler's Shylock evolved over the years he played the role, first as a stock Shakespearean villain, then as a man whose better nature was overcome by a desire for revenge, and finally as a man who operated not from revenge but from pride. In a 1902 interview with Theatre magazine, Adler pointed out that Shylock is a wealthy man, "rich enough to forego the interest on three thousand ducats" and that Antonio is "far from the chivalrous gentleman he is made to appear. He has insulted the Jew and spat on him, yet he comes with hypocritical politeness to borrow money of him." Shylock's fatal flaw is to depend on the law, but "would he not walk out of that courtroom head erect, the very apotheosis of defiant hatred and scorn?"


          Some modern productions take further pains to show how Shylock's thirst for vengeance has some justification. For instance in the 2004 film adaptation directed by Michael Radford and starring Al Pacino as Shylock, the film begins with text and a montage of how the Jewish community is cruelly abused by the bigoted Christian population of the city. One of the last shots of the film also brings attention to the fact that, as a convert, Shylock would have been cast out of the Jewish community in Venice, no longer allowed to live in the ghetto, and would still not be accepted by the Christians, as they would feel that Shylock was yet the Jew he once was.


          


          A Catholic reading


          In 2005 Clare Asquith published her analysis of Shakespeare's writing from the perspective of Catholics toiling under the nascent Reformation movement in England, in her book Shadowplay. Asquith maintains that Shakespeare was a recusant Catholic whose sympathies are covertly woven within his works. Queen Elizabeth I was the third monarch to reign over the Church of England's split from Rome (succeeding her Catholic half-sister Queen Mary who had attempted to undo their younger half-brother Edward's consolidation of Henry VIII's original schism). Mrs Asquith's thesis posits that the dramatis personae mask actual persons in the politics of England at the end of the 16th century. Portia can be seen to represent Queen Elizabeth I herself, while Shylock represents a patriarch of the Puritan merchant classes who had suffered under Queen Mary's persecutions. The relevance of the legal setting to the plot calls to mind the conviction that Christ's new Law of Love fulfills the Old Covenant, the natural law revealed to Moses (defended by Shylock in the speech quoted above) whereby an eye-for-an-eye is a reasonable measure, superior to the lawlessness of barbarian rape and pillage, but inferior to peaceful reconciliation dispensed with Christ-like mercy.


          The question remains, does Portia dispense a Christian portion of Divine mercy? The final act contains many allusions to Catholic rituals for the celebration of solemnities in the three days before Easter, the Triduum, banned in England at the time the play was published, but still celebrated elsewhere in Catholic Europe, certainly in Venice. As Asquith points out


          
            "The opening love-duet between Lorenzo and Jessica in Act V repeats the phrase "in such a night" eight times: exactly the same number that the phrase "this is the night" is repeated in the great Easter hymn, the Exultet. "

          


          Catholics in England continued to be persecuted for more than two centuries before regaining their religious freedoms, albeit with concessions to the civil rights of their Irish brethren, under the second Catholic Relief Act. Antonio is reprieved by Portia's comprehension of the Christian Mystery: Christ the Pascal Lamb shed blood for us all, justice does not require a second blood-shedding. 


          Sexuality in the play


          


          Antonio, Bassanio and homosexuality


          Antonio's unexplained depression"I know not why I am so sad"and utter devotion to Bassanio has led some critics to theorize that he is suffering from unrequited love for Bassanio and is depressed because Bassanio is coming to an age where he will marry a woman. In his plays and poetry Shakespeare often depicted strong male bonds of varying homosociality, which has led some critics to infer that Bassanio returns Antonio's affections despite his obligation to marry:


          
            	ANTONIO: Commend me to your honorable wife:


            	Tell her the process of Antonio's end,


            	Say how I lov'd you, speak me fair in death;


            	And, when the tale is told, bid her be judge


            	Whether Bassanio had not once a love.


            	BASSANIO: But life itself, my wife, and all the world


            	Are not with me esteemed above thy life;


            	I would lose all, ay, sacrifice them all


            	Here to this devil, to deliver you. (IV,i)

          


          In his essay "Brothers and Others", published in The Dyer's Hand, W.H. Auden describes Antonio as "a man whose emotional life, though his conduct may be chaste, is concentrated upon a member of his own sex." Antonio's feelings for Bassanio are likened to a couplet from Shakespeare's Sonnets: "But since she pricked thee out for women's pleasure,/ Mine be thy love, and my love's use their treasure." Antonio, says Auden, embodies the words on Portia's leaden casket: "Who chooseth me, must give and hazard all he hath." Antonio has taken this potentially fatal turn because he despairs, not only over the loss of Bassanio in marriage, but also because Bassanio cannot requite what Antonio feels for him. Antonio's frustrated devotion is a form of idolatry: the right to live is yielded for the sake of the loved one. There is one other such idolator in the play: Shylock himself. "Shylock, however unintentionally, did, in fact, hazard all for the sake of destroying the enemy he hated; and Antonio, however unthinkingly he signed the bond, hazarded all to secure the happiness of the man he loved." Both Antonio and Shylock, agreeing to put Antonio's life at a forfeit, stand outside the normal bounds of society. There was, states Auden, a traditional "association of sodomy with usury" with which Shakespeare was likely familiar. (Auden sees the theme of usury in the play as a comment on human relations in a mercantile society.) The interpretation of Antonio's sexual desire for Bassanio is questionable. In The Merchant of Venice starring Al Pacino the director explains that although there is a scene where Antonio and Bassanio actually kiss, it is platonic, for the male friendship was an incredibly strong bond at the time.


          


          Bassanio, Portia and fidelity


          Portia and Bassanio marry, with the promise that he will never give up her ring. The ring is a symbol of marital fidelity. The Elizabethans were obsessed with wifely fidelity, and a whole subgenre of jokes were devoted to the subject. An Elizabethan audience may have seen the significance of Bassanio giving Portia's "ring" back to her as an emblem of his potential for infidelity.


          


          Film adaptations


          The Shakespeare play has inspired several movies. The following are the best known. (They are given in chronological order.)


          
            	1914silent movie directed by Lois Weber

              
                	Weber, who also stars as Portia, became the first woman to direct a full-length feature film in America with this film.


                	The Merchant of Venice at the Internet Movie Database

              

            


            	1973television film directed by John Sichel

              
                	The cast included Laurence Olivier as Shylock, Anthony Nicholls as Antonio, Jeremy Brett as Bassanio, Joan Plowright as Portia, Louise Purnell as Jessica.


                	The Merchant of Venice at the Internet Movie Database

              

            


            	1980A BBC television film directed by Jack Gold

              
                	The cast included Warren Mitchell as Shylock and John Rhys-Davies as Salerio


                	The Merchant of Venice at the Internet Movie Database

              

            


            	2001A BBC television film directed by Trevor Nunn

              
                	Royal National Theatre production starring Henry Goodman as Shylock


                	The Merchant of Venice at the Internet Movie Database

              

            


            	2004 The Merchant of Venice (2004 film) directed by Michael Radford.

              
                	The cast included Al Pacino as Shylock, Jeremy Irons as Antonio, Joseph Fiennes as Bassanio, Lynn Collins as Portia, Zuleikha Robinson as Jessica.


                	The Merchant of Venice at the Internet Movie Database

              

            


            	2007(?) The Merchant of Venice (2007 film) written by John Logan (writer)

              
                	The cast will include Sir Ian McKellen and Patrick Stewart and be set in a Las Vegas casino.


                	Filming to start in late 2006.

              

            

          


          


          Pastimes


          
            	The device of three caskets with riddles has been used for logic games in works like What is the name of this book? by Raymond Smullyan. The coffers assert about the truthfulness of their and the other inscriptions (e.g. the golden casket has the portrait, two of the caskets are lying"), to discover the portrait of Portia, and the reader of the pastime has to find which is telling truth.

          


          
            Retrieved from " http://en.wikipedia.org/wiki/The_Merchant_of_Venice"
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          The Mismeasure of Man is a 1981 book written by the Harvard paleontologist Stephen Jay Gould (1941-2002). The book is a history and critique of the methods and motivations underlying biological determinism, the belief that "the social and economic differences between human groupsprimarily races, classes, and sexesarise from inherited, inborn distinctions and that society, in this sense, is an accurate reflection of biology."


          The book also critiques the principal theme of biological determinism, that "worth can be assigned to individuals and groups by measuring intelligence as a single quantity." Gould discusses two prominent techniques used to measure such a quantity, craniometry and psychological testing. According to Gould these methods suffer from "two deep fallacies." The first fallacy is of reification, that is, "our tendency to convert abstract concepts into entities." These entities include IQ (the intelligence quotient) and g (the general intelligence factor), which have been the cornerstone of much intelligence research. The second fallacy is one of ranking, or our "propensity for ordering complex variation as a gradual ascending scale."


          The Mismeasure of Man skeptically investigates "the abstraction of intelligence as a single entity, its location within the brain, its quantification as one number for each individual, and the use of these numbers to rank people in a single series of worthiness, invariably to find that oppressed and disadvantaged groupsraces, classes, or sexesare innately inferior and deserve their status."


          The book's second edition (1996) has been revised and challenges the arguments of Richard Herrnstein and Charles Murray's The Bell Curve, which had generated much controversy.


          


          Summary of contents


          


          


          Historical bias in biological sociology


          The first parts of the book are devoted to a critical analysis of early works on a supposed biologically inherited basis for intelligence, such as craniometry, the measurement of skull volume and its relation to intellectual faculties. Gould argues that much of this research was based more on prejudice than scientific rigor, demonstrating how in several occasions researchers such as Samuel George Morton, Louis Agassiz, and Paul Broca committed the fallacy of using their expected conclusions as part of their reasoning. The book contains a complete re-working of Morton's original data of endocranial volume, asserting that the original results were based on biases and manipulations, both by the selection of data and by Morton physically manipulating his results. While Gould never actually examined Morton's skull collection himself, subsequent investigations found Morton's original data to be more accurate than Gould describes. Gould claims however that when these purported biases are accounted for, the original hypothesisan ordering in skull size ranging from Blacks through Mongols to Whitesis not supported in any way by the data. J. Michael conducted the same experiments and found that Gould had exaggerated some of his conclusions. However, there were some discrepancies in Morton's calculations as well. As of now, there are no definitive answers. This issue remains to be resolved and is one of the most contested portions of the book.


          


          Bias and falsification


          The following chapters present a historical evaluation of the concept of IQ and of the g factor, which are measures of intelligence used by psychologists. Gould argues that most race-related psychological studies have been heavily biased by the belief that human behaviour is best explained by heredity. Gould notes that the often-cited twin studies by Cyril Burt on the genetic heritability of intelligence used falsified data. According to L. S. Hearnshaw (1979), fraud had also been found in Burt's studies in kinship correlations in IQ, and declining levels of intelligence in Britain. Burt had also attempted to declare himself the father of " factor analysis," rather than his predecessor and mentor Charles Spearman (who invented the technique in 1904).


          


          Statistical correlation and heritability


          Gould devotes a large part of the book to an analysis of statistical correlation, which is used by psychologists to assert the validity of IQ tests and the heritability of intelligence. For example, to claim that an IQ test measures General intelligence factor relies on the fact that the answers to various questions correlate highly, the heritability of g requires that the scores of respondents who are closely related exhibit higher correlation than those of distant relations. To criticise such claims Gould points out that correlation is not the same as cause. As he puts it, measures of the changes, over time, in "my age, the population of Mexico, the price of Swiss cheese, my pet turtle's weight, and the average distance between galaxies" have a high positive correlation, but that does not mean that Stephen Jay Gould's age goes up because the population of Mexico goes up. Second, and more specifically, a high positive correlation between parent and child IQ can be taken as either evidence that IQ is genetically inherited or that IQ is inherited through social and environmental factors. Since the same data can be used to argue either side of the case, the data in and of itself is not useful.


          Furthermore, Gould argues that even if it were demonstrated that IQ is highly genetically heritable within a group, this tells nothing about the causes of IQ differences between groups or whether those differences can be changed by environment. Gould gives the example of height, which is known to be determined mostly through genes within socioeconomic groups, but group differences in height may be due to nutrition as well as genes. Richard Lewontin, a colleague of Gould's, is well-known for emphasizing this argument as it pertains to IQ testing.


          According to Gould, a good example of the confusion of heritability is found in the statement If all environments were to become equal for everyone, heritability would rise to 100% because all remaining differences in IQ would necessarily be genetic in origin. He says that this claim is at best misleading and at worst, false. First, it is very hard to conceive of a world in which everyone grows up in the exact same environment; the very fact that people are spatially and temporally dispersed means that no one can be in exactly the same environment, for example, a husband and wife may share a house, but they do not live in identical environments because each is married to a different person. Second, even if people grew up in exactly the same environment, not all differences would be genetic in origin. This is because embryonic development involves chance molecular events and random cellular movements that alter the effects of genes.


          Gould argues that heritability is not a measure of phenotypic differences between groups, but rather differences between genotype and phenotype within a population. Even within a group, if all members of the group grow up in exactly the same environment, it does not mean that heritability is 100%. All Americans (or New Yorkers, or upper-class New Yorkers  one may define the population in question as narrowly as one likes) may eat exactly the same food, but their adult height will still be a result of both genetics and nutrition. In short, heritability is almost never 100%, and heritability tells us nothing about genetic differences between groups. This is true for height, which has a high degree of heritability; it is all the more true for intelligence. This is true for other reasons besides those involving heritability, as Gould goes on to discuss.


          Gould also rejects the very thing that IQ is meant to measure, "general intelligence" (or g). IQ tests, he points out, ask many different kinds of questions. Responses to different kinds of questions tend to form clusters. In other words, different kinds of questions can be given different scores  which suggests that an IQ test is really a combination of a number of different tests that test a number of different things. Gould claims that proponents of IQ tests assume that there is such a thing as general intelligence, and analyze the data so as to produce one number, which they then claim is a measure of general intelligence. Gould argues that this one number (and therefore, the implication that there is a real thing called "general intelligence" that this number measures) is in fact an artifact of the statistical operations psychologists apply to the raw data. He argues that one can analyze the same data more effectively and end up with a number of different scores (that are as or more valid, meaning they measure something) rather than one score.


          Finally, Gould points out that he is not opposed to the notion of "biological variability" which is the premise that heredity influences intelligence. Instead, he does criticize the notion of "biological determinism" which is the idea that genes determine destiny and there is nothing we can or should do about this.


          


          Reception


          The Mismeasure of Man has won several awards, including the National Book Critics Circle Award for non-fiction in 1981 and the Outstanding Book Award from the American Educational Research Association in 1983. An Italian translation won the Iglesias Prize in 1991.


          


          Praise


          Leon J. Kamin, an American psychologist at Princeton University, writes that Gould's work "effectively anticipated and thoroughly undermined" the arguments later presented in The Bell Curve. He praises the additions to the book's 1996 edition, writing that they "strengthen the claim of this book to be 'a major contribution toward deflating pseudo biological "explanations" of our present social woes.'"


          Christopher Lehmann-Haupt stresses Gould's critique of factor analysis, saying the book "demonstrates persuasively how factor analysis led to the cardinal error in reasoning of confusing correlation with cause, or, to put it another way, of attributing false concreteness to the abstract." He considers the critique more important than Gould's attempts to refute psychologists such as Arthur Jensen, "for it is far more absorbing to have our powers of reason challenged than it is to have our social consciences shaken."


          The Saturday Review, a British journal, praises the book as a "fascinating historical study of scientific racism" that "illustrate[s] both the logical inconsistencies of the theories and the prejudicially motivated, albeit unintentional, misuse of data in each case."


          A review in the Sunday Times, another British publication, speaks favorably of the book, suggesting Gould "shifts the argument from a sterile contest between environmentalists and hereditarians and turns it into an argument between those who are impressed with what our biology stops us doing and those who are impressed with what it allows us to do."


          Richard York and Brett Clark of the US Monthly Review praise Gould's narrow focus: "Rather than attempt a grand critique of all 'scientific' efforts aimed at justifying social inequalities, Gould performs a well-reasoned assessment of the errors underlying a specific set of theories and empirical claims."


          


          Criticisms


          The Mismeasure of Man has been highly controversial in some quarters, particularly among psychologists. The popular and literary press almost universally praised the book, while numerous reviews in technical journals have been critical. This contrast can be misleading, since some reviews in both were authored by professional scientists; for example, Richard Lewontin, well-known for his long-standing support for similar points of view, reviewed the work in The New York Review of Books and was highly enthusiastic.


          Initial reviews in scientific journals, such as Science (Samelson, 1982), Nature, and Science '82, tended to be critical on a number of counts. Bernard Davis claimed that a laudatory review by Morrison appeared in Scientific American because that journal's editorial staff had "long seen the study of the genetics of intelligence as a threat to social justice" Among many psychologists, the reaction has been largely negative. Hans Eysenck's review called the book "a paleontologist's distorted view of what psychologists think, untutored in even the most elementary facts of the science."


          Numerous critics have accused Gould of selective reporting, distorting the viewpoints of scientists, and letting his viewpoints be influenced by political and ethical biases; they allege that many of Gould's claims about the validity of intelligence measures, such as IQ, contradict mainstream psychology.


          
            	Bernard Davis (19161994), former professor at the Harvard Medical School, and former head of the Centre for Human Genetics, accuses him of setting up straw man arguments, incorrectly defining key terms (notably " reification"), choosing data in a "highly selective" manner, and in general being motivated more by political concerns than scientific ones. His review can be found here.

          


          
            	David J. Bartholomew, Emeritus Professor of Statistics, London School of Economics, and former president of the Royal Statistical Society, states in his book Measuring Intelligence, Facts and Fallacies, (University Press, Cambridge, 2004) that Gould erred in his use of factor analysis (p. 73) and irrelevantly focusing on the issue of reification and ignoring scientific consensus on the existence of the "g" factor of intelligence (p. 145-46).

          


          
            	Charles Murray in an interview in Skeptic magazine, claimed that Gould misrepresented his views.

          


          
            	Arthur Jensen, an educational psychologist, in a paper titled The Debunking of Scientific Fossils and Straw Persons available here, also accused Gould of using straw man arguments, misrepresenting other scientists and operating from a political agenda.

          


          
            	In an article written for the April 1982 edition of Nature, Steve Blinkhorn, a Senior Lecturer in Psychology at Hatfield Polytechnic, also accuses him of selectively juxtaposing data in order to further a political agenda.

          


          
            	J. Philippe Rushton, head of the Pioneer Fund, which funds research towards "the scientific study of heredity and human differences," accused Gould of "scholarly malfeasance" for misrepresenting or ignoring relevant scientific research, and attacking dead arguments and methods.
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                  26th President of the United States
                

              
            


            
              	Inoffice

              September 14, 1901 March 4, 1909
            


            
              	VicePresident

              	none (19011905),

              Charles W. Fairbanks (19051909)
            


            
              	Precededby

              	William McKinley
            


            
              	Succeededby

              	William Howard Taft
            


            
              	
                


                
                  25th Vice President of the United States
                

              
            


            
              	Inoffice

              March 4, 1901 September 14, 1901
            


            
              	President

              	William McKinley
            


            
              	Precededby

              	Garret Hobart (until 1899)
            


            
              	Succeededby

              	Charles W. Fairbanks (from 1905)
            


            
              	
                


                
                  33rd Governor of New York
                

              
            


            
              	Inoffice

              January 1, 1899 December 31, 1900
            


            
              	Lieutenant

              	Timothy L. Woodruff
            


            
              	Precededby

              	Frank S. Black
            


            
              	Succeededby

              	Benjamin B. Odell, Jr.
            


            
              	
                


                
                  Assistant Secretary of the Navy
                

              
            


            
              	Inoffice

              18971898
            


            
              	President

              	William McKinley
            


            
              	
                

              
            


            
              	Born

              	October 27, 1858(1858-10-27)

              New York, New York
            


            
              	Died

              	January 6, 1919 (aged60)

              Oyster Bay, New York
            


            
              	Politicalparty

              	Republican, and later the Progressive (Bull Moose) Party
            


            
              	Spouse

              	(1) Alice Hathaway Lee (married 1880, died 1884)

              (2) Edith Kermit Carow (married 1886)
            


            
              	Children

              	Alice, Ted, Kermit, Ethel, Archie, Quentin
            


            
              	Almamater

              	Columbia Law School - dropped out; Harvard College
            


            
              	Occupation

              	Polymath, author, historian, conservationist, civil servant
            


            
              	Religion

              	Dutch Reformed
            


            
              	Signature
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              	Military service
            


            
              	Service/branch

              	United States Army
            


            
              	Yearsof service

              	1898
            


            
              	Rank

              	Colonel
            


            
              	Commands

              	1st United States Volunteer Cavalry Regiment (Rough Riders)
            


            
              	Battles/wars

              	Spanish-American War ( Battle of San Juan Hill)
            


            
              	Awards

              	Medal of Honour
            

          


          Theodore Roosevelt (IPA: /ˈroʊzəvɛlt/; October 27, 1858  January 6, 1919), also known as T.R., and to the public (but never to friends and intimates) as Teddy, was the twenty-sixth President of the United States. A leader of the Republican Party and of the Progressive Movement, he was a Governor of New York and a professional historian, naturalist, explorer, author, and soldier. He is most famous for his personality: his energy, his vast range of interests and achievements, his model of masculinity, and his "cowboy" persona. Originating from a story from one of Roosevelt's hunting expeditions, Teddy bears are named after him.


          As Assistant Secretary of the Navy, Roosevelt prepared for and advocated war with Spain in 1898. He organized and helped command the 1st U.S. Volunteer Cavalry Regiment  the Rough Riders  during the Spanish-American War. Returning to New York as a war hero, he was elected governor. An avid writer, his 35 books include works on outdoor life, natural history, the American frontier, political history, naval history, and his autobiography.


          In 1901, as Vice President, the 42-year-old Roosevelt succeeded President William McKinley after McKinley's assassination by anarchist Leon Czolgosz. He is the youngest person to become President. He was a Progressive reformer who sought to move the dominant Republican Party into the Progressive camp. He distrusted wealthy businessmen and dissolved forty monopolistic corporations as a " trust buster". He was clear, however, to show he did not disagree with trusts and capitalism in principle but was only against corrupt, illegal practices. His " Square Deal" promised a fair shake for both the average citizen (through regulation of railroad rates and pure food and drugs) and the businessmen. He was the first U.S. president to call for universal health care and national health insurance. As an outdoorsman, he promoted the conservation movement, emphasizing efficient use of natural resources. After 1906 he attacked big business and suggested the courts were biased against labor unions. In 1910, he broke with his friend and anointed successor William Howard Taft, but lost the Republican nomination to Taft and ran in the 1912 election on his own one-time Bull Moose ticket. He beat Taft in the popular vote and pulled so many Progressives out of the Republican Party that Democrat Woodrow Wilson won in 1912, and the conservative faction took control of the Republican Party for the next two decades.


          Roosevelt negotiated for the U.S. to take control of the Panama Canal and its construction in 1904; he felt the Canal's completion was his most important and historically significant international achievement. He was the first American to be awarded the Nobel Prize, winning its Peace Prize in 1906, for negotiating the peace in the Russo-Japanese War.


          Historian Thomas Bailey, who disagreed with Roosevelt's policies, nevertheless concluded, "Roosevelt was a great personality, a great activist, a great preacher of the moralities, a great controversialist, a great showman. He dominated his era as he dominated conversations....the masses loved him; he proved to be a great popular idol and a great vote getter." His image stands alongside Washington, Jefferson and Lincoln on Mount Rushmore. Surveys of scholars have consistently ranked him from third to seventh on the list of greatest American presidents.


          


          Childhood, education and personal life
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          Theodore Roosevelt was born in a four-story brownstone at 28 East 20th Street, in the modern-day Gramercy section of New York City, the second of four children of Theodore Roosevelt, Sr. (18311877) and Mittie Bulloch (18341884). He had an elder sister Anna, nicknamed "Bamie" as a child and "Bye" as an adult for being always on the go, and two younger siblingshis brother Elliott (the father of Eleanor Roosevelt) and his sister Corinne (grandmother of newspaper columnists Joseph and Stewart Alsop).


          The Roosevelts had been in New York since the mid-17th century and had grown with the emerging New York commerce class after the American Revolution. Roosevelt was born into a wealthy family; by the 19th century, the family had grown in wealth, power and influence from the profits of several businesses including hardware and plate-glass importing. The family was strongly Democratic in its political affiliation until the mid-1850s, then joined the new Republican Party. Theodore's father, known in the family as "Thee", was a New York City philanthropist, merchant, and partner in the family glass-importing firm Roosevelt and Son. He was a prominent supporter of Abraham Lincoln and the Union effort during the American Civil War. His mother Mittie Bulloch was a Southern belle from a slave-owning family in Savannah, Georgia and had quiet Confederate sympathies. Mittie's brother, Theodore's uncle, James Dunwoody Bulloch, was a United States Navy officer who became a Confederate admiral and naval procurement agent in Britain. Another uncle, Irvine Bulloch, was a midshipman on the Confederate raider CSS Alabama; both remained in England after the war. From his grandparents' home, a young Roosevelt witnessed Abraham Lincoln's funeral procession in New York.


          Sickly and asthmatic as a youngster, Roosevelt had to sleep propped up in bed or slouching in a chair during much of his early childhood, and had frequent ailments. Despite his illnesses, he was a hyperactive and often mischievous young man. His lifelong interest in zoology was formed at age seven upon seeing a dead seal at a local market. After obtaining the seal's head, the young Roosevelt and two of his cousins formed what they called the "Roosevelt Museum of Natural History". Learning the rudiments of taxidermy, he filled his makeshift museum with many animals that he killed or caught, studied, and prepared for display. At age nine, he codified his observation of insects with a paper titled "The Natural History of Insects".


          To combat his poor physical condition, his father compelled the young Roosevelt to take up exercise. To deal with bullies, Roosevelt started boxing lessons. Two trips abroad had a permanent impact: family tours of Europe in 1869 and 1870, and of the Middle East 1872 to 1873.


          Theodore Sr. had a tremendous influence on his son. Of him Roosevelt wrote, "My father, Theodore Roosevelt, was the best man I ever knew. He combined strength and courage with gentleness, tenderness, and great unselfishness. He would not tolerate in us children selfishness or cruelty, idleness, cowardice, or untruthfulness." Roosevelt's sister later wrote, "He told me frequently that he never took any serious step or made any vital decision for his country without thinking first what position his father would have taken."


          Young "Teedie", as he was nicknamed as a child, (the nickname "Teddy" was from his first wife, Alice Hathaway Lee, and he later harbored an intense dislike for it) was mostly home schooled by tutors and his parents. A leading biographer says: "The most obvious drawback to the home schooling Roosevelt received was uneven coverage of the various areas of human knowledge." He was solid in geography (thanks to his careful observations on all his travels) and very well read in history, strong in biology, French and German, but deficient in mathematics, Latin and Greek. He matriculated at Harvard College in 1876, graduating magna cum laude. His father's death in 1878 was a tremendous blow, but Roosevelt redoubled his activities. He did well in science, philosophy and rhetoric courses but fared poorly in Latin and Greek. He studied biology with great interest and indeed was already an accomplished naturalist and published ornithologist. He had a photographic memory and developed a life-long habit of devouring books, memorizing every detail. He was an eloquent conversationalist who, throughout his life, sought out the company of the smartest people. He could multitask in extraordinary fashion, dictating letters to one secretary and memoranda to another, while browsing through a new book.


          While at Harvard, Roosevelt was active in rowing, boxing and the Alpha Delta Phi fraternity. He also edited a student magazine. He was runner-up in the Harvard boxing championship, losing to C.S. Hanks. The sportsmanship he showed in that fight was long remembered. Upon graduating from Harvard, he underwent a physical examination and his doctor advised him that due to serious heart problems, he should find a desk job and avoid strenuous activity. He chose to embrace strenuous life instead.


          He graduated Phi Beta Kappa and magna cum laude (22nd of 177) from Harvard in 1880, and entered Columbia Law School. When offered a chance to run for New York Assemblyman in 1881, he dropped out of law school to pursue his new goal of entering public life.
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          Roosevelt was a Republican activist during his years in the Assembly, writing more bills than any other New York state legislator. Already a major player in state politics, he attended the Republican National Convention in 1884 and fought alongside the Mugwump reformers; they lost to the Stalwart faction that nominated James G. Blaine. Refusing to join other Mugwumps in supporting Democrat Grover Cleveland, the Democratic nominee, he debated with his friend Henry Cabot Lodge the plusses and minuses of staying loyal or straying. When asked by a reporter whether he would support Blaine, he replied, "That question I decline to answer. It is a subject I do not care to talk about." Upon leaving the convention, he complained " off the record" to a reporter about Blaine's nomination. But, in probably the most crucial moment of his young political career, he resisted the very instinct to bolt from the Party that would overwhelm his political sense in 1912. In an account of the Convention, another reporter quoted him as saying that he would give "hearty support to any decent Democrat." He would later take great (and to some historical critics such as Henry Pringle, rather disingenuous) pains to distance himself from his own earlier comment, indicating that while he made it, it had not been made "for publication."


          


          First marriage


          Alice Hathaway Lee ( July 29, 1861 in Chestnut Hill, Massachusetts  February 14, 1884 in Manhattan, New York) was the first wife of Theodore Roosevelt and mother of their only child together, Alice Lee Roosevelt. Alice Roosevelt died of an undiagnosed case of Bright's disease two days after Alice Lee was born. Theodore Roosevelt's mother, Mittie, died of typhoid fever in the same house on the same day. After the simultaneous deaths of his mother and wife, Roosevelt left his daughter in the care of his sister in New York and moved out to Dakota Territory.


          


          Life in Badlands


          
            [image: Theodore Roosevelt as Badlands hunter in 1885. New York studio photo.]

            
              Theodore Roosevelt as Badlands hunter in 1885. New York studio photo.
            

          


          Roosevelt built a second ranch, which he named Elk Horn, thirty-five miles (56 km) north of the boomtown of Medora, North Dakota. On the banks of the Little Missouri, Roosevelt learned to ride, rope, and hunt. He rebuilt his life and began writing about frontier life for Eastern magazines. As a deputy sheriff, Roosevelt hunted down three outlaws who stole his river boat and were escaping north with it up the Little Missouri. Capturing them, he decided against hanging them, and sending his foreman back by boat, he took the thieves back overland for trial in Dickinson, guarding them forty hours without sleep and reading Tolstoy to keep himself awake. When he ran out of his own books, he read a dime store western that one of the thieves was carrying. ." While working on a tough project aimed at hunting down a group of relentless horse thieves, Roosevelt came across the famous Deadwood Sheriff, Seth Bullock. The two would remain friends for life.


          After the uniquely severe U.S. winter of 1886-1887 wiped out his herd of cattle and his $60,000 investment (together with those of his competitors), he returned to the East, where in 1885 he had built Sagamore Hill in Oyster Bay, New York. It would be his home and estate until his death. Roosevelt ran as the Republican candidate for mayor of New York City in 1886 as "The Cowboy of the Dakotas"; he came in third.


          


          Second marriage


          Following the election, he went to London in 1886 and married his childhood sweetheart, Edith Kermit Carow. They honeymooned in Europe, and Roosevelt led a party to the summit of Mont Blanc, a feat which resulted in his induction into the British Royal Society. They had five children: Theodore Jr., Kermit, Ethel Carow, Archibald Bulloch "Archie", and Quentin.


          


          Historian


          Roosevelt's definitive 1882 book The Naval War of 1812 was standard history for two generations. Roosevelt undertook extensive and original research, computing British and American man-of-war broadside throw weights. However, his biographies of Thomas Hart Benton (1887) and Governor Morris (1888) are considered hastily-written and superficial. His four-volume history of the frontier titled The Winning of the West (18891896) had a notable impact on historiography, as it presented a highly original version of the frontier thesis elaborated upon by his friend Frederick Jackson Turner in 1893.


          Roosevelt argued the frontier conditions created a new race: the American people that replaced the "scattered savage tribes, whose life was but a few degrees less meaningless, squalid, and ferocious than that of the wild beasts with whom they held joint ownership." He believed, "the conquest and settlement by the whites of the Indian lands was necessary to the greatness of the race and to the well-being of civilized mankind." His many articles in upscale magazines provided a much-needed income. He was later chosen president of the American Historical Association.


          


          Views on race


          In The Winning of the West (18891896), Roosevelt's frontier thesis stressed a racial struggle between "civilization" (white, especially Germanic peoples) and supposed savagery (of people of colour). Excerpts:


          
            	"The settler and pioneer have at bottom had justice on their side; this great continent could not have been kept as nothing but a game preserve for squalid savages."


            	"The most ultimately righteous of all wars is a war with savages."


            	"American and Indian, Boer and Zulu, Cossack and Tartar, New Zealander and Maori,  in each case the victor, horrible though many of his deeds are, has laid deep the foundations for the future greatness of a mighty people."


            	"..it is of incalculable importance that America, Australia, and Siberia should pass out of the hands of their red, black, and yellow aboriginal owners, and become the heritage of the dominant world races."


            	"The world would have halted had it not been for the Teutonic conquests in alien lands; but the victories of Moslem over Christian have always proved a curse in the end. Nothing but sheer evil has come from the victories of Turk and Tartar."

          


          In Brownsville, Texas, racial tensions were high between white townsfolk and black infantrymen stationed at Fort Brown. Two white townspeople were murdered and the townsfolk blamed the infantrymen. Roosevelt immediately dishonorably discharged all soldiers in the three all black companies (that fought alongside Roosevelt in the Spanish American War) due to their "conspiracy of silence." Further investigations in the 1970s found they were not involved and they were pardoned by President Nixon.


          Some notable events in Theodore Roosevelt's life include:


          
            	Inviting African American reformer Booker T. Washington to a dinner at the White House, an action which caused outrage among many newspapers in the South, which objected to "mixing of the races on social occasions."


            	Appointed the Collector of the Port of Charleston post to an African-American, Dr. William D. Crum, and when he was urged to withdraw the appointment, wrote the following:

          


          
            	I do not intend to appoint any unfit man to office. So far as I legitimately can, I shall always endeavor to pay regard to the wishes and feelings of the people of each locality; but I cannot consent to take the position that the doorway of hope - the door of opportunity - is to be shut upon any man, no matter how worthy, purely upon the grounds of race or colour. Such an attitude would, according to my contentions, be fundamentally wrong.

          


          
            	Defended the Postmaster of Indianola, Mississippi, Minnie D. Cox. She was an African-American, and on that basis alone she was threatened with mob violence and was forced to resign. Roosevelt took action by closing the post office there, ignoring her resignation, and still paying her what she was due as if nothing had happened.

          


          


          Return to public life
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          In the 1888 presidential election, Roosevelt campaigned in the Midwest for Benjamin Harrison. President Harrison appointed Roosevelt to the United States Civil Service Commission, where he served until 1895. In his term, he vigorously fought the spoilsmen and demanded the enforcement of civil service laws. In spite of Roosevelt's support for Harrison's reelection bid in the presidential election of 1892, the eventual winner, Grover Cleveland (a Bourbon Democrat), reappointed him to the same post.


          Roosevelt became president of the board of New York City Police Commissioners in 1895. During the two years he held this post, Roosevelt radically reformed the police department. The police force was reputed as one of the most corrupt in America. The NYPD's history division records that Roosevelt was "an iron-willed leader of unimpeachable honesty, (who) brought a reforming zeal to the New York City Police Commission in 1895." Roosevelt and his fellow commissioners established new disciplinary rules, created a bicycle squad to police New York's traffic problems and standardized the use of pistols by officers. Roosevelt implemented regular inspections of firearms, annual physical exams, appointed 1,600 new recruits based on their physical and mental qualifications and not on political affiliation, established meritorious service medals, and shut down corrupt police hostelries. During his tenure, a Municipal Lodging House was established by the Board of Charities, and Roosevelt required officers to register with the Board. He also had telephones installed in station houses. Always an energetic man, he made a habit of walking officers' beats late at night and early in the morning to make sure they were on duty. He became caught up in public disagreements with commissioner Parker, who sought to negate or delay the promotion of many officers put forward by Roosevelt.


          


          Assistant Secretary of the Navy
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          Roosevelt had always been fascinated by naval history. Urged by Roosevelt's close friend, Congressman Henry Cabot Lodge, President William McKinley appointed a delighted Roosevelt to the post of Assistant Secretary of the Navy in 1897. (Because of the inactivity of Secretary of the Navy John D. Long at the time, this basically gave Roosevelt control over the department.) Roosevelt was instrumental in preparing the Navy for the Spanish-American War and was an enthusiastic proponent of testing the U.S. military in battle, at one point stating "I should welcome almost any war, for I think this country needs one".


          


          War in Cuba
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          Upon the 1898 Declaration of War launching the Spanish-American War, Roosevelt resigned from the Navy Department. With the aid of U.S. Army Colonel Leonard Wood, Roosevelt found volunteers from cowboys from the Western territories to Ivy League friends from New York, forming the First U.S. Volunteer Cavalry Regiment. The newspapers called them the "Rough Riders."


          
            [image: Col. Theodore Roosevelt]

            
              Col. Theodore Roosevelt
            

          


          Originally Roosevelt held the rank of Lieutenant Colonel and served under Colonel Wood, but after Wood was promoted to Brigadier General of Volunteer Forces, Roosevelt was promoted to Colonel and given command of the Regiment..


          Under his leadership, the Rough Riders became famous for dual charges up Kettle Hill and San Juan Hill on July 1, 1898 (the battle was named after the latter "hill," which was the shoulder of a ridge known as San Juan Heights). Out of all the Rough Riders, Roosevelt was the only one with a horse, and used it to ride back and forth between rifle pits at the forefront of the advance up Kettle Hill; an advance which he urged in absence of any orders from superiors. However, he was forced to walk up the last part of Kettle Hill on foot, due to barbed wire entanglement and after his horse, Little Texas, became tired.


          For his actions, Roosevelt was nominated for the Medal of Honour which was subsequently disapproved. It has been widely speculated this disapproval was because of Roosevelt's outspoken comments on the handling of the war. In September 1997, Congressman Rick Lazio, representing the 2nd District of New York, sent two award recommendations to the U.S. Army Military Awards Branch. These recommendations, addressed to Brigadier General Earl Simms, the Army's Adjutant General, and Master Sergeant Gary Soots, Chief of Authorizations, would prove successful in garnering the much sought after award. Roosevelt was posthumously awarded the Medal of Honour in 2001 for his actions. He was the first and, as of 2008, the only President of the United States to be awarded with America's highest military honor, and the only person in history to receive both his nation's highest honour for military valor and the world's foremost prize for peace. (His oldest son Theodore Roosevelt, Jr. would also posthumously be awarded the Medal of Honour for his actions at Normandy on June 6, 1944.)
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          After his return to civilian life, Roosevelt preferred to be known as "Colonel Roosevelt" or "The Colonel." As a moniker, "Teddy" remained much more popular with the general public; however, political friends and others working closely with Roosevelt customarily addressed him by his rank.


          


          Governor and Vice President


          On leaving the Army, Roosevelt was elected governor of New York in 1898 as a Republican. He made such a concerted effort to root out corruption and " machine politics" that Republican boss Thomas Collier Platt forced him on McKinley as a running mate in the 1900 election, against the wishes of McKinley's manager, Senator Mark Hanna. Roosevelt was a powerful campaign asset for the Republican ticket, which defeated William Jennings Bryan in a landslide based on restoration of prosperity at home and a successful war and new prestige abroad. Bryan stumped for Free Silver again, but McKinley's promise of prosperity through the gold standard, high tariffs, and the restoration of business confidence enlarged his margin of victory. Bryan had strongly supported the war against Spain, but denounced the annexation of the Philippines as imperialism that would spoil America's innocence. Roosevelt countered with many speeches that argued it was best for the Filipinos to have stability, and the Americans to have a proud place in the world. Roosevelt's six months as Vice President (March to September 1901) were uneventful. On September 2, 1901, at the Minnesota State Fair, Roosevelt first used in a public speech a saying that would later be universally associated with him: " Speak softly and carry a big stick, and you will go far."


          


          Presidency 19011909


          
            [image: Nashville Tennessee News sketch of Theodore Roosevelt inauguration minus the customary Bible. Inauguration photos were not allowed after a rival photographer unceremoniously knocked down another's camera.]

            
              Nashville Tennessee News sketch of Theodore Roosevelt inauguration minus the customary Bible. Inauguration photos were not allowed after a rival photographer unceremoniously knocked down another's camera.
            

          


          At the Pan-American Exposition in Buffalo, New York, on September 6, 1901, President McKinley was shot by Leon Czolgosz (Zol-gash). Roosevelt had been mountain climbing with his family when he heard the news. He rushed to Buffalo, but after being assured the President would recover, he went on a planned family camping and hiking trip to Mount Marcy. In the mountains, a runner notified him McKinley was on his death bed. Roosevelt pondered with his wife, Edith, how best to respond, not wanting to show up in Buffalo and wait on McKinley's death. Roosevelt was rushed by a series of stagecoaches to North Creek train station. At the station, Roosevelt was handed a telegram that said President McKinley died at 2:30 AM that morning. Roosevelt continued by train from North Creek to Buffalo. He arrived in Buffalo later that day, accepting an invitation to stay at the home of Ansley Wilcox, a prominent lawyer and friend since the early 1880s when they had both worked closely with New York State Governor Grover Cleveland on civil service reform.


          Roosevelt took the oath of office in the Ansley Wilcox House at Buffalo, borrowing Wilcox's morning coat. Roosevelt did not swear on a Bible, in contrast to the usual tradition of US presidents. Expressing the fears of many old-line Republicans, Mark Hanna lamented "that damned cowboy is president now." Roosevelt was the youngest person to assume the presidency, at 42, and he promised to continue McKinley's cabinet and his basic policies. Roosevelt did so, but after winning election in 1904, he moved to the political left, stretching his ties to the Republican Party's conservative leaders.


          


          Anthracite coal strike of 1902


          A national emergency was averted in 1902 when Roosevelt found a compromise to the anthracite coal strike by the United Mine Workers of America that threatened the heating supplies of most urban homes. Roosevelt called the mine owners and the labor leaders to the White House and negotiated a compromise. Miners were on strike for 163 days before it ended; they were granted a 10% pay increase and a 9-hour day (from the previous 10 hours), but the union was not officially recognized, and the price of coal went up.


          


          Square Deal and regulation of industry
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          Roosevelt promised to continue McKinley's program, and at first he worked closely with McKinley's men. His 20,000-word address to the Congress in December 1901 asked Congress to curb the power of trusts "within reasonable limits." They did not act but Roosevelt did, issuing 44 lawsuits against major corporations; he was called the " trust-buster".


          Roosevelt firmly believed: "The Government must in increasing degree supervise and regulate the workings of the railways engaged in interstate commerce." Inaction was a danger, he argued: "Such increased supervision is the only alternative to an increase of the present evils on the one hand or a still more radical policy on the other."


          His biggest success was passage of the Hepburn Act of 1906, the provisions of which were to be regulated by the Interstate Commerce Commission (ICC). The most important provision of the Act gave the ICC the power to replace existing rates with "just-and-reasonable" maximum rates, with the ICC to define what was just and reasonable. Anti-rebate provisions were toughened, free passes were outlawed, and the penalties for violation were increased. Finally, the ICC gained the power to prescribe a uniform system of accounting, require standardized reports, and inspect railroad accounts. The Act made ICC orders binding; that is, the railroads had to either obey or contest the ICC orders in federal court. To speed the process, appeals from the district courts would go directly to the U.S. Supreme Court.


          In response to public clamor (and due to the uproar cause by Upton Sinclair's book The Jungle), Roosevelt pushed Congress to pass the Pure Food and Drug Act of 1906, as well as the Meat Inspection Act of 1906. These laws provided for labeling of foods and drugs, inspection of livestock and mandated sanitary conditions at meatpacking plants. Congress replaced Roosevelt's proposals with a version supported by the major meatpackers who worried about the overseas markets, and did not want small unsanitary plants undercutting their domestic market.
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          Election in 1904


          Theodore Roosevelt was the fifth Vice President to succeed to the office of President, but the first to win election in his own right. (Millard Fillmore ran and lost on a third-party ticket four years after leaving office, and Chester Arthur was denied nomination by his party in 1884). After Senator Mark Hanna, McKinley's old campaign manager, died in February 1904, there was no one in the Republican Party to oppose Roosevelt, and he easily won the nomination. When an effort to draft former president Grover Cleveland failed, the Democrats were without a candidate and finally settled on obscure New York judge Alton B. Parker. The outcome was never in doubt. Roosevelt crushed Parker 56%-38% in the popular vote and 336-140 in the Electoral College, sweeping the country outside the perennially Democratic Solid South. Socialist Eugene Debs got 3%. The night of the election, after his victory was clear, Roosevelt promised not to run again in 1908. He later regretted that promise, as it compelled him to leave the White House at the age of only fifty, at the height of his popularity.


          


          Conservationist
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          Roosevelt was the first American president to consider the long-term needs for efficient conservation of national resources, winning the support of fellow hunters and fishermen to bolster his political base. He was the last trained observer to ever see a passenger pigeon, and on March 14, 1903, Roosevelt created the first National Bird Preserve, (the beginning of the Wildlife Refuge system) on Pelican Island, Florida. He recognized the imminent extinction of the American Bison and co-founded the American Bison Society (with William Temple Hornaday) in 1905. Roosevelt worked with the major figures of the conservation movement, especially his chief adviser on the matter, Gifford Pinchot. Roosevelt urged Congress to establish the United States Forest Service (1905), to manage government forest lands, and he appointed Gifford Pinchot to head the service. Roosevelt set aside more land for national parks and nature preserves than all of his predecessors combined, 194 million acres (785,000 km). In all, by 1909, the Roosevelt administration had created an unprecedented 42 million acres (170,000 km) of national forests, 53 national wildlife refuges and 18 areas of "special interest", including the Grand Canyon. The Theodore Roosevelt National Park in the Badlands commemorates his conservationist philosophy.
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          In 1903, Roosevelt toured the Yosemite Valley with John Muir, founder of the Sierra Club, but Roosevelt believed in the more efficient use of natural resources by corporations like lumber companies unlike Muir. In 1907, with Congress about to block him, Roosevelt hurried to designate 16 million acres (65,000 km) of new national forests. In May 1908, he sponsored the Conference of Governors held in the White House, with a focus on the most efficient planning, analysis and use of water, forests and other natural resources. Roosevelt explained, "There is an intimate relation between our streams and the development and conservation of all the other great permanent sources of wealth." During his presidency, Roosevelt promoted the nascent conservation movement in essays for Outdoor Life magazine. To Roosevelt, conservation meant more and better usage and less waste, and a long-term perspective.


          Roosevelt's conservationist leanings also impelled him to preserve national sites of scientific, particularly archaeological, interest. The 1906 passage of the Antiquities Act gave him a tool for creating national monuments by presidential proclamation, without requiring Congressional approval for each monument on an item-by-item basis. The language of the Antiquities Act specifically called for the preservation of "historic landmarks, historic and prehistoric structures, and other objects of historic or scientific interest," and was primarily construed by its creator, Congressman James F. Lacey (assisted by the prominent archaeologist Edgar Lee Hewett), as targeting the prehistoric ruins of the American Southwest. Roosevelt, however, applied a typically broad interpretation to the Act, and the first national monument he proclaimed, Devils Tower National Monument in Wyoming, was preserved for reasons tied more to geology than archaeology.


          Roosevelt's conservationism caused him to forbid having a Christmas tree in the White House. He was reportedly upset when he found a small tree his son had been hiding. After learning about the commercial farming of Christmas trees, where no virgin forests were cut down to supply the demand during the Christmas holiday, he relented and allowed his family to have a tree each season.


          


          Foreign policy


          In Cuba, the Philippines, Puerto Rico, and the Panama Canal Zone, Roosevelt used the Army's medical service, under Walter Reed and William C. Gorgas, to eliminate the yellow fever and install a new regime of public health. The Philippines saw the U.S. Army for the first time using a systematic doctrine of counter-insurgency. Despite the ad hoc nature of the force deployed by Roosevelt the Army was able to end the insurgency by 1902.
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          Roosevelt dramatically increased the size of the navy, forming the Great White Fleet, which toured the world in 1907. This display was designed to impress the Japanese. However, the ships were almost forced to return because of the inadequacy of American ports in the Pacific. Roosevelt also added the Roosevelt Corollary to the Monroe Doctrine, which stated that the United States and only the United States could intervene in Latin American affairs when corruption of governments made it necessary. Roosevelt's foreign policy is often referred to as the "Big Stick" policy which was mainly in respect to Roosevelt's ideas of negotiation.


          Roosevelt gained international praise for helping negotiate the end of the Russo-Japanese War, for which he was awarded the Nobel Peace Prize. Roosevelt later arbitrated a dispute between France and Germany over the division of Morocco. Some historians have argued these latter two actions helped in a small way to avert a world war.


          


          Panama Canal


          Roosevelt's most famous foreign policy initiative, following the Hay-Pauncefote Treaty, was the construction of the Panama Canal, which upon its completion shortened the route of freighters between San Francisco, California and New York City by 8,000 miles (13,000 km).


          Colombia first proposed the canal in their country as opposed to rival Nicaragua, and Colombia signed a treaty for an agreed-upon sum. At the time, Panama was a province of Colombia. According to the treaty, in 1902, the U.S. was to buy out the equipment and excavations from France, which had been attempting to build a canal since 1881. While the Colombian negotiating team had signed the treaty, ratification by the Colombian Senate became problematic. The Colombian Senate balked at the price and asked for ten million dollars over the original agreed upon price. When the U.S. refused to re-negotiate the price, the Colombian politicians proposed cutting the original French company that started the project out of the deal and giving that difference to Colombia.


          Roosevelt decided in 1903 to support Panamanian separation from Colombia. On November 3, the Republic of Panama was created, with its constitution written in advance by the United States. Shortly thereafter, the U.S. signed a protection treaty with Panama. And after the signing of the treaty, a man named Nathan Johnson Forest assisted Panama with the initial planning phases for the canal. The U.S. then paid ten million to secure rights to build on, and control, the Canal Zone. Construction began in 1904 and was completed in 1914.


          It took a long time to build the Panama Canal because of the rampant spread of tropical diseases. Over 200 workers died of yellow fever and malaria, spread by mosquitoes. Roosevelt initiated work on clearing swamps and other areas in which the insects bred. As the health threat finally receded, this greatly facilitated the construction of the Canal.


          


          The Great White Fleet
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          As Roosevelt's administration drew to a close, the president dispatched a fleet consisting of four US Navy battleship squadrons and their escorts, on a world-wide voyage of circumnavigation from December 16, 1907 to February 22, 1909. With their hulls painted white (except for the beautiful gilded scrollwork) and red, white, and blue banners on their bows, these ships would come to be known as the Great White Fleet. Roosevelt wanted to demonstrate to his country and the world that the US Navy was capable of operating in a global theatre, particularly in the Pacific. This was extraordinarily important at a time when tensions were slowly growing between the United States and Japan. The latter had recently shown its navy's competence in defeating the Russians in the Russo-Japanese War, and the US Navy fleet in the west was relatively small. As a mark of the mission's success, the Atlantic Fleet battleships only later came to be known as the "Great White Fleet."


          When the real Great White Fleet sailed into Yokohama, Japan, the Japanese went to extraordinary lengths to show that their country desired peace with the US. Thousands of Japanese school children waved American flags, purchased by the government, as they greeted the Navy brass coming ashore. In February 1909, the fleet returned home to Hampton Roads, Virginia, and Roosevelt was there to witness the triumphant return. His appearance indicated that he saw the fleet's long voyage as a fitting finish for his administration. Roosevelt said to the officers of the Fleet, "Other nations may do what you have done, but they'll have to follow you." This parting act of grand strategy by Roosevelt greatly expanded the respect for, as well as the role of, the United States in the international arena. However, the visit of the Great White Fleet to Tokyo also encouraged Japanese militarists. They had always argued for an even more aggressive Japanese ship building and naval expansion program, and the recent show of force by the U.S. convinced enough of their countrymen that they were right. In a real sense, this set in motion the chain of events leading to the U.S. and Japan confronting each other 30 years later - during World War II.


          


          Roosevelt puts Lincoln on the penny
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          Roosevelt thought American coins and currency were common and uninspiring. He had the opportunity to pose for a young Lithuanian-born sculptor, Victor David Brenner, who since arriving nineteen years earlier in the United States had become one of the nation's premier medalists. Roosevelt had learned of Brenner's talents in a settlement house on New York City's Lower East Side and was immediately impressed with a bas-relief that Brenner had made of Lincoln, based on the early Civil War era photographer Mathew Brady's photograph. Roosevelt, who considered Lincoln the savior of the Union and the greatest Republican President and who also considered himself Lincoln's political heir, ordered the new Lincoln penny to be based on Brenner's work and that it be ready just in time to commemorate Lincolns 100th birthday in 1909. The likeness of President Lincoln on the obverse of the coin is an adaptation of a plaque Brenner executed several years earlier and which had come to the attention of President Roosevelt in New York. The new Lincoln penny replaced the Indian Head cent.


          


          Life in the White House


          Roosevelt took Cabinet members and friends on long, fast-paced hikes, boxed in the state rooms of the White House, romped with his children, and read voraciously. In 1908, he was permanently blinded in his left eye during one of his boxing bouts, but this injury was kept from the public at the time. His many enthusiastic interests and limitless energy led one ambassador to wryly explain, "You must always remember that the President is about six."
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          During his presidency, Roosevelt tried but did not succeed to advance the cause of simplified spelling. He tried to force the federal government to adopt the system, sending an order to the Public Printer to use the system in all public federal documents. The order was obeyed, and among the documents thus printed was the President's special message regarding the Panama Canal.


          The reform annoyed the public, forcing him to rescind the order. Literary critic Brander Matthews, a friend of Roosevelt and one of the chief advocates of the reform, remonstrated with him for abandoning the effort. Roosevelt replied on December 16: "I could not by fighting have kept the new spelling in, and it was evidently worse than useless to go into an undignified contest when I was beaten. Do you know that the one word as to which I thought the new spelling was wrong  thru  was more responsible than anything else for our discomfiture?" Next summer Roosevelt was watching a naval review when a newspaper launch marked "Pres Bot" chugged ostentatiously by. The President waved and laughed with delight.


          Roosevelt's oldest daughter, Alice, was a controversial character during his stay in the White House. When friends asked if he could rein in his elder daughter, Roosevelt said, "I can be President of the United States, or I can control Alice. I cannot possibly do both." In turn, Alice said of him that he always wanted to be "the bride at every wedding and the corpse at every funeral."


          Roosevelt's contribution to the White House was the construction of the original West Wing, which he had built to free up the second floor rooms in the residence that formerly housed the president's staff. He and Edith also had the entire house renovated and restored to the federal style, tearing out the Victorian furnishings and details (including Tiffany windows) that had been installed over the previous three decades.


          


          Presidential firsts
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            	On August 25, 1905 he became the first U.S. President to ride in a military submarine when he boarded the USS Plunger and ran submerged in it for 55 minutes.


            	He was the first President to coin an internationally recognized trademark, although not deliberately, with his offhand remark, "good to the last drop," about some coffee drunk at the Maxwell House Hotel in Tennessee.


            	He is the only president to have a famous toy named after him (the Teddy bear, named after a bear he refused to shoot in a 1902 hunt in Mississippi).


            	He was the first U.S. president to study judo.


            	He was the first and to date only president from Long Island, New York.


            	He was the first President to travel outside the country when he visited Panama.


            	He was the first President to ride in an automobile.

          


          


          Administration and Cabinet
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          Supreme Court appointments


          Roosevelt appointed the following Justices to the Supreme Court of the United States:


          
            	Oliver Wendell Holmes, Jr.  1902


            	William Rufus Day  1903


            	William Henry Moody  1906

          


          


          States admitted to the Union


          
            	Oklahoma  1907

          


          


          Post-presidency


          


          African safari
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          In March 1909, shortly after the end of his second term, Roosevelt left New York for a safari in east and central Africa. Roosevelt's party landed in Mombasa, British East Africa (now Kenya), traveled to the Belgian Congo (now Democratic Republic of the Congo) before following the Nile up to Khartoum in modern Sudan. Financed by Andrew Carnegie and by his own proposed writings, Roosevelt's party hunted for specimens for the Smithsonian Institution and for the American Museum of Natural History in New York. The group included scientists from the Smithsonian and was led by the legendary hunter-tracker R.J. Cunninghame and was joined from time to time by Frederick Selous, the famous big game hunter and explorer. Among other items, Roosevelt brought with him four tons of salt for perserving animal hides, a lucky rabbit's foot given to him by boxer John L. Sullivan, an elephant-rifle donated by a group of 56 admiring Britons, and the famous Pigskin Library, a collection of classics bound in pig leather and transported in a single reinforced trunk.


          All told, Roosevelt and his companions killed or trapped over 11,397 animals, from insects and moles to hippopotamuses and elephants. 512 of the animals were big game animals, including six rare white rhinos. 262 of these were consumed by the expedition. Tons of salted animals and their skins were shipped to Washington; the quantity was so large that it took years to mount them all, and the Smithsonian was able to share many duplicate animals with other museums.


          Regarding the large number of animals taken, Roosevelt said, "I can be condemned only if the existence of the National Museum, the American Museum of Natural History, and all similar zoological institutions are to be condemned." However, although the safari was ostensibly conducted in the name of science, there was another, quite large element to it as well. In addition to many native peoples and local leaders, interaction with renowned professional hunters and land owning families made the safari as much a political and social event, as it was a hunting excursion. Roosevelt wrote a detailed account of the adventure in the book "African Game Trails", where he describes the excitement of the chase, the people he met, and the flora and fauna he collected in the name of science.


          


          Republican Party rift


          Roosevelt certified William Howard Taft to be a genuine "progressive" in 1908, when Roosevelt pushed through the nomination of his Secretary of War for the Presidency. Taft easily defeated three-time candidate William Jennings Bryan. Taft had a different progressivism, one that stressed the rule of law and preferred that judges rather than administrators or politicians make the basic decisions about fairness. Taft usually proved a less adroit politician than Roosevelt and lacked the energy and personal magnetism, not to mention the publicity devices, the dedicated supporters, and the broad base of public support that made Roosevelt so formidable. When Roosevelt realized that lowering the tariff would risk severe tensions inside the Republican Partypitting producers (manufacturers and farmers) against merchants and consumershe stopped talking about the issue. Taft ignored the risks and tackled the tariff boldly, on the one hand encouraging reformers to fight for lower rates, and then cutting deals with conservative leaders that kept overall rates high. The resulting Payne-Aldrich tariff of 1909 was too high for most reformers, but instead of blaming this on Senator Nelson Aldrich and big business, Taft took credit, calling it the best tariff ever. Again he had managed to alienate all sides. While the crisis was building inside the Party, Roosevelt was touring Africa and Europe, so as to allow Taft to be his own man.
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          Unlike Roosevelt, Taft never attacked business or businessmen in his rhetoric. However, he was attentive to the law, so he launched 90 antitrust suits, including one against the largest corporation, U.S. Steel, for an acquisition that Roosevelt had personally approved. Consequently, Taft lost the support of antitrust reformers (who disliked his conservative rhetoric), of big business (which disliked his actions), and of Roosevelt, who felt humiliated by his protg. The left wing of the Republican Party began agitating against Taft. Senator Robert LaFollette of Wisconsin created the National Progressive Republican League (precursor to the Progressive Party (United States, 1924)) to defeat the power of political bossism at the state level and to replace Taft at the national level. More trouble came when Taft fired Gifford Pinchot, a leading conservationist and close ally of Roosevelt. Pinchot alleged that Taft's Secretary of Interior Richard Ballinger was in league with big timber interests. Conservationists sided with Pinchot, and Taft alienated yet another vocal constituency.


          Roosevelt, back from Europe, unexpectedly launched an attack on the federal courts, which deeply upset Taft. Roosevelt was attacking both the judiciary and the deep faith Republicans had in their judges (most of whom had been appointed by McKinley, Roosevelt or Taft.) In the 1910 Congressional elections, Democrats swept to power, and Taft's reelection in 1912 was increasingly in doubt. In 1911, Taft responded with a vigorous stumping tour that allowed him to sign up most of the party leaders long before Roosevelt announced.


          


          Election of 1912
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          Republican Primaries


          Late in 1911, Roosevelt finally broke with Taft and LaFollette and announced himself as a candidate for the Republican nomination. But Roosevelt had delayed too long, and Taft had already won the support of most party leaders in the country. Because of LaFollette's nervous breakdown on the campaign trail before Roosevelt's entry, most of LaFollette's supporters went over to Roosevelt, the new progressive Republican candidate.


          Roosevelt, stepping up his attack on judges, carried nine of the states with preferential primaries, LaFollette took two, and Taft only one. The 1912 Primaries represented the first extensive use of the Presidential Primary, a reform achievement of the progressive movement. However, these primary elections, while demonstrating Roosevelt's popularity with the electorate, were in no ways as important as primaries are today. First of all, there were fewer states where the common voter was given a forum to express himself, such as a primary. Many more states selected convention delegates either at party conventions, or in caucuses, which were not as open as today's caucuses. So while the man in the street still adored Roosevelt, most professional Republican politicians were supporting Taft, and they proved difficult to upset in non-primary states.


          


          Formation of the Bull Moose Party


          At the Republican Convention in Chicago, despite being the incumbent, Taft's victory was not immediately assured. But after two weeks, Roosevelt, realizing he would not be able to win the nomination outright, asked his followers to leave the convention hall. They moved to the Auditorium Theatre, and then Roosevelt, along with key allies such as Pinchot and Albert Beveridge created the Progressive Party, structuring it as a permanent organization that would field complete tickets at the presidential and state level. It was popularly known as the " Bull Moose Party," which got its name after Roosevelt told reporters, "I'm as fit as a bull moose." At the convention Roosevelt cried out, "We stand at Armageddon and we battle for the Lord." Roosevelt's platform echoed his 190708 proposals, calling for vigorous government intervention to protect the people from the selfish interests.


          
            
              	

              	To destroy this invisible Government, to dissolve the unholy alliance between corrupt business and corrupt politics is the first task of the statesmanship of the day." - 1912 Progressive Party Platform, attributed to him and quoted again in his autobiography where he continues "'This country belongs to the people. Its resources, its business, its laws, its institutions, should be utilized, maintained, or altered in whatever manner will best promote the general interest.' This assertion is explicit. ... Mr. Wilson must know that every monopoly in the United States opposes the Progressive party. ... I challenge him ... to name the monopoly that did support the Progressive party, whether ... the Sugar Trust, the Steel Trust, the Harvester Trust, the Standard Oil Trust, the Tobacco Trust, or any other. ... Ours was the only programme to which they objected, and they supported either Mr. Wilson or Mr. Taft...

              	
            

          


          


          Assassination Attempt
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          While Roosevelt was campaigning in Milwaukee, Wisconsin, on October 14, 1912, a saloonkeeper named John Schrank shot him, but the bullet lodged in his chest only after penetrating both his steel eyeglass case and passing through a thick (50 pages) single-folded copy of the speech he was carrying in his jacket. Roosevelt, as an experienced hunter and anatomist, correctly decided that since he wasn't coughing blood the bullet had not completely penetrated the chest wall to his lung, and so declined suggestions he go to the hospital immediately. Instead, he delivered his scheduled speech with blood seeping into his shirt. He spoke for ninety minutes. His opening comments to the gathered crowd were, "I don't know whether you fully understand that I have just been shot; but it takes more than that to kill a Bull Moose." Afterwards, probes and X-ray showed that the bullet had traversed three inches (76 mm) of tissue and lodged in Roosevelt's chest muscle but did not penetrate the pleura, and it would be more dangerous to attempt to remove the bullet than to leave it in place. Roosevelt carried it with him until he died.


          Due to the bullet wound, Roosevelt was taken off the campaign trail in the final weeks of the race (which ended election day, November 5). Though the other two campaigners stopped their own campaigns in the week Roosevelt was in the hospital, they resumed it once he was released. The overall effect of the shooting was uncertain. Roosevelt for many reasons failed to move enough Republicans in his direction. He did win 4.1 million votes (27%), compared to Taft's 3.5 million (23%). However, Wilson's 6.3 million votes (42%) were enough to garner 435 electoral votes. Roosevelt had 88 electoral votes to Taft's 8 electoral votes. (This meant that Taft became the only incumbent President in history to actually come in third place in an attempt to be re-elected.) But Pennsylvania was Roosevelt's only Eastern state; in the Midwest he carried Michigan, Minnesota and South Dakota; in the West, California and Washington; he did not win any Southern states. Although he lost, he won more votes than former presidents Martin Van Buren and Millard Fillmore who also ran again and also lost. More important, he pulled so many progressives out of the Republican party that it took on a much more conservative cast for the next generation.


          [bookmark: 1913.E2.80.931914_South_American_Expedition]


          19131914 South American Expedition
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          Roosevelt's popular book Through the Brazilian Wilderness describes his expedition into the Brazilian jungle in 1913 as a member of the Roosevelt-Rondon Scientific Expedition co-named after its leader, Brazilian explorer Cndido Rondon. The book describes all of the scientific discovery, scenic tropical vistas and exotic flora, fauna and wild life experienced on the expedition. A friend, Father John Augustine Zahm, had searched for new adventures and found them in the forests of South America. After a briefing of several of his own expeditions, he convinced Roosevelt to commit to such an expedition in 1912. To finance the expedition, Roosevelt received support from the American Museum of Natural History, promising to bring back many new animal specimens. Once in South America, a new far more ambitious goal was added: to find the headwaters of the Rio da Duvida, the River of Doubt, and trace it north to the Madeira and thence to the Amazon River. It was later renamed Rio Roosevelt (Rio Teodoro today, 640 km long) in honour of the former President. Roosevelt's crew consisted of his 24-year-old son Kermit, Colonel Cndido Rondon, a naturalist sent by the American Museum of Natural History named George K. Cherrie, Brazilian Lieutenant Joao Lyra, team physician Dr. Jos Antonio Cajazeira, and sixteen highly skilled paddlers (called camaradas in Portuguese). The initial expedition started, probably unwisely, on December 9, 1913, at the height of the rainy season. The trip down the River of Doubt started on February 27, 1914.
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          During the trip down the river, Roosevelt contracted malaria and a serious infection resulting from a minor leg wound. These illnesses so weakened Roosevelt that, by six weeks into the expedition, he had to be attended day and night by the expedition's physician, Dr. Cajazeira, and his son, Kermit. By this time, Roosevelt considered his own condition a threat to the survival of the others. At one point, Kermit had to talk him out of his wish to be left behind so as not to slow down the expedition, now with only a few weeks rations left. Roosevelt was having chest pains when he tried to walk, his temperature soared to 103 F (39 C), and at times he was delirious. He had lost over fifty pounds (20 kg). Without the constant support of his son, Kermit, Dr. Cajazeira, and the continued leadership of Colonel Rondon, Roosevelt would likely have perished. Despite his concern for Roosevelt, Rondon had been slowing down the pace of the expedition by his dedication to his own map-making and other geographical goals that demanded regular stops to fix the expedition's position via sun-based survey.


          Upon his return to New York, friends and family were startled by Roosevelt's physical appearance and fatigue. Roosevelt wrote to a friend that the trip had cut his life short by ten years. He might not have really known just how accurate that analysis would prove to be, because the effects of the South America expedition had so greatly weakened him that they significantly contributed to his declining health. For the rest of his life, he would be plagued by flareups of malaria and leg inflammations so severe that they would require hospitalization.


          When Roosevelt had recovered enough of his strength, he found that he had a new battle on his hands. In professional circles, there was doubt about his claims of having discovered and navigated a completely uncharted river over 625 miles (1,000 km) long. Roosevelt would have to defend himself and win international recognition of the expedition's newly-named Rio Roosevelt. Toward this end, Roosevelt went to Washington, D.C., and spoke at a standing-room-only convention to defend his claims. His official report and its defense silenced the critics, and he was able to triumphantly return to his home in Oyster Bay.


          


          Writer


          Despite his weakened condition and slow recovery from his South America expedition, Roosevelt continued to write with passion on subjects ranging from foreign policy to the importance of the national park system. As an editor of Outlook magazine, he had weekly access to a large, educated national audience. In all, Roosevelt wrote about 18 books (each in several editions), including his Autobiography, Rough Riders and History of the Naval War of 1812, ranching, explorations, and wildlife. His most ambitious book was the 4 volume narrative The Winning of the West, which attempted to connect the origin of a new "race" of Americans (i.e. what he considered the present population of the United States to be) to the frontier conditions their ancestors endured in throughout the 17th, 18th, and early 19th centuries.


          


          Later years and death


          Roosevelt angrily complained about the foreign policy of President Wilson, calling it "weak." This caused him to develop an intense dislike for Woodrow Wilson. When World War I began in 1914, Roosevelt strongly supported the Allies of World War I and demanded a harsher policy against Germany, especially regarding submarine warfare. In 1916, he campaigned energetically for Charles Evans Hughes and repeatedly denounced Irish-Americans and German-Americans who Roosevelt said were unpatriotic because they put the interest of Ireland and Germany ahead of America's by supporting neutrality. He insisted one had to be 100% American, not a " hyphenated American" who juggled multiple loyalties. When the U.S. entered the war in 1917, Roosevelt sought to raise a volunteer infantry division, but Wilson refused.


          Roosevelt's attacks on Wilson helped the Republicans win control of Congress in the off-year elections of 1918. Roosevelt was popular enough to seriously contest the 1920 Republican nomination, but his health was broken by 1918, because of the lingering malaria. His son Quentin, a daring pilot with the American forces in France, was shot down behind German lines in 1918. Quentin was his youngest son and probably his favourite. It is said the death of his son distressed him so much that Roosevelt never recovered from his loss.
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          Despite his debilitating diseases, Roosevelt remained active to the end of his life. He was an enthusiastic proponent of the Scouting movement. The Boy Scouts of America gave him the title of Chief Scout Citizen, the only person to hold such title. One early Scout leader said, "The two things that gave Scouting great impetus and made it very popular were the uniform and Teddy Roosevelt's jingoism."


          On January 6, 1919, Roosevelt died in his sleep at Oyster Bay of a coronary embolism ,preceded by a 2 1/2-month illness described as inflammatory rheumatism , and was buried in nearby Youngs Memorial Cemetery. Upon receiving word of his death, his son, Archie, telegraphed his siblings simply, "The old lion is dead." Woodrow Wilson's vice president at the time Thomas R. Marshall said of his death " Death had to take Roosevelt sleeping, for if he had been awake, there would have been a fight."


          


          Character and beliefs
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          Roosevelt intensely disliked being called "Teddy," and was quick to point out this fact to those who used the nickname, though it would become widely used by newspapers during his political career. He attended the Madison Square Presbyterian Church until the age of 16. Later in life, when Roosevelt lived at Oyster Bay he attended an Episcopal church with his wife. While in Washington he attended services at Grace Reformed Church. As President he firmly believed in the separation of church and state and thought it unwise to have In God We Trust on currency, because he thought it sacrilegious to put the name of the Deity on something so common as money. He was also a Freemason, and regularly attended the Matinecock Lodge's meetings. He once said that "One of the things that so greatly attracted me to Masonry that I hailed the chance of becoming a Mason was that it really did act up to what we, as a government, are pledged to  namely to treat each man on his merit as a man."


          Roosevelt had a lifelong interest in pursuing what he called, in an 1899 speech, " the strenuous life." To this end, he exercised regularly and took up boxing, tennis, hiking, rowing, polo, and horseback riding. As governor of New York, he boxed with sparring partners several times a week, a practice he regularly continued as President until one blow detached his left retina, leaving him blind in that eye (a fact not made public until many years later). Thereafter, he practiced jujutsu and continued his habit of skinny-dipping in the Potomac River during winter.


          


          He was an enthusiastic singlestick player and, according to Harper's Weekly, in 1905 showed up at a White House reception with his arm bandaged after a bout with General Leonard Wood. Roosevelt was also an avid reader, reading tens of thousands of books, at a rate of several a day in multiple languages. Along with Thomas Jefferson Roosevelt is often considered the most well read of any American politician.


          


          Legacy
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          For his gallantry at San Juan Hill, Roosevelt's commanders recommended him for the Medal of Honour, but his subsequent telegrams to the War Department complaining about the delays in returning American troops from Cuba doomed his chances. In the late 1990s, Roosevelt's supporters again took up the flag on his behalf and overcame opposition from elements within the U.S. Army and the National Archives. On January 16, 2001, President Bill Clinton awarded Theodore Roosevelt the Medal of Honour posthumously for his charge up San Juan Hill, Cuba, during the Spanish-American War. Roosevelt's eldest son, Brigadier General Theodore Roosevelt, Jr., received the Medal of Honour for heroism at the Battle of Normandy in 1944. The Roosevelts thus became one of only two father-son pairs to receive this honour.
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          Roosevelt's legacy includes several other important commemorations. Roosevelt was included with George Washington, Thomas Jefferson and Abraham Lincoln at the Mount Rushmore Memorial, designed in 1927. The United States Navy named two ships for Roosevelt: the USS Theodore Roosevelt (SSBN-600), a submarine was in commission from 1961 to 1982; and the USS Theodore Roosevelt (CVN-71), an aircraft carrier that has been on active duty in the Atlantic Fleet since 1986.


          The Roosevelt Memorial Association (later the Theodore Roosevelt Association) or "TRA", was founded in 1920 to preserve Roosevelt's legacy. The Association preserved TR's birthplace, " Sagamore Hill" home, papers, and video film.


          Among the schools, neighborhoods, and streets named in Roosevelt's honour are Roosevelt High School in Seattle, Washington, the surrounding Roosevelt neighbourhood, the district's main arterial, Roosevelt Way N.E., and Roosevelt Middle School in Eugene, Oregon.


          Overall, historians credit Roosevelt for changing the nation's political system by permanently placing the presidency at centre stage and making character as important as the issues. His notable accomplishments include trust-busting and conservationism. However, he has been criticized for his interventionist and imperialist approach to nations he considered "uncivilized". Even so, history and legend have been kind to him. His friend, historian Henry Adams, proclaimed, "Roosevelt, more than any other living man ....showed the singular primitive quality that belongs to ultimate matter  the quality that mediaeval theology assigned to God  he was pure act." Historians typically rank Roosevelt among the top five presidents.


          


          Popular culture


          Roosevelt's 1901 saying "Speak Softly and Carry a Big Stick" is still being occasionally quoted by politicians and columnists in different countries - not only in English but also in translation to various other languages. For example, following the Second Lebanon War of August 2006, opponents of Israeli Prime Minister Ehud Olmert accused him of "Speaking loudly and carrying a small stick".


          The well-known Nicaraguan poet Rubn Daro published in 1905 a poem entitled A Roosevelt (To Roosevelt) which was included in Cantos de Vida y Esperanza (Songs of Life and Hope)


          As a charismatic President often considered larger than life, Roosevelt has appeared in numerous fiction books, television shows, films, and other media of popular culture. Roosevelt was played by Robin Williams in the box office hit Night at the Museum (2006) and its upcoming sequel.
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          Filmmaker John Milius also directed two films in which Roosevelt was a central character: The Wind and the Lion (1975) in which he was played by Brian Keith; and Rough Riders (1997) in which he was played by Tom Berenger. Keith's performance is widely considered to be the definitive screen depiction of Roosevelt.


          Roosevelt's lasting popular legacy, however, is the stuffed toy bears teddy bearsnamed after him following an incident on a hunting trip in 1902. Roosevelt famously refused to kill a captured black bear simply for the sake of making a kill. Bears and later bear cubs became closely associated with Roosevelt in political cartoons thereafter.


          On June 26, 2006, Roosevelt, once again, made the cover of TIME magazine with the lead story, "The Making of AmericaTheodore RooseveltThe 20th Century Express": "At home and abroad, Theodore Roosevelt was the locomotive President, the man who drew his flourishing nation into the future."


          The Washington Nationals major league baseball team has a fan tradition called the Presidents Race. In it four caricatures of presidents Abraham Lincoln, George Washington, Thomas Jefferson and Theodore Roosevelt race against each other. A running gag has been Theodore Roosevelt's inability to win a single Presidents Race.
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          The Old Man and the Sea is a novella (just over 100 pages in length) by Ernest Hemingway, written in Cuba in 1951 and published in 1952. It was the last major work of fiction to be produced by Hemingway and published in his lifetime. One of his most famous works, it centers upon Santiago, an aging Cuban fisherman who struggles with a giant marlin far out in the Gulf Stream. It is noteworthy in twentieth century fiction, reaffirming Hemingway's worldwide literary prominence as well as being a significant factor in his selection for the Nobel Prize in Literature in 1954.


          


          Background and publication


          Most people maintain that the years following Hemingway's publication of For Whom the Bell Tolls in 1940 until 1952 were the bleakest in his literary career. The novel Across the River and Into the Trees (1950) was almost unanimously disparaged by critics as self-parody. Evidently his participation as an Allied correspondent in World War II did not yield fruits equivalent to those wrought of his experiences in World War I ( A Farewell to Arms, 1929) or the Spanish Civil War ( For Whom the Bell Tolls).


          Hemingway had initially planned to use Santiago's story, which became The Old Man and the Sea, as part of a random intimacy between mother and son and also the fact of relationships that cover most of the book relate to the Bible, which he referred to as "The Sea Book." (He also referred to the Bible as the "Sea of Knowledge" and other such things.) Some aspects of it did appear in the posthumously published Islands in the Stream. Positive feedback he received for On the Blue Water ( Esquire, April 1936) led him to rewrite it as an independent work. The book is a novella because it has no chapters or parts and is slightly longer than a short story.


          The novella first appeared, in its 26,500-word entirety, as part of the September 1, 1952 edition of Life magazine. 5.3 million copies of that issue were sold within two days. The majority of concurrent criticism was positive, although some dissenting criticism has since emerged. The title was misprinted on the cover of an early edition as The Old Men and the Sea.


          


          Inspiration for character


          


          While Hemingway was living in Cuba beginning in 1940 with his third wife Martha Gellhorn, one of his favorite pastimes was to sail and fish in his boat, named the Pilar. General biographical consensus holds that the model for Santiago in The Old Man and the Sea was, at least in part, the Cuban fisherman Gregorio Fuentes.


          Fuentes, also known as Goyo to his friends, was born in 1897 on Lanzarote in the Canary Islands, migrated to Cuba when he was six years old and met Hemingway there in 1928. In the 1930s, Hemingway hired him to look after his boat. During Hemingway's Cuban years a strong friendship formed between Hemingway and Fuentes. For almost thirty years, Fuentes served as the captain of the Pilar; this included time during which Hemingway did not live in Cuba.


          Fuentes at times would admit that the story was not exactly about him. He related that the true inspiration of the old man and the boy did exist but they never knew who they were. The story goes that in the late 1940s, upon return from an early morning fishing trip, Fuentes and Hemingway saw a small rowboat 10 miles out to sea. Hemingway asked Fuentes to approach the vessel to see if they needed help. Inside the boat was an old man and a boy. As the vessels closed in the old man began yelling at them with insults including telling them to go to hell, indicating that they had scared away the fish. According to Fuentes, he and Hemingway looked at each other in surprise. Just the same, Hemingway asked Fuentes to lower them some food and drinks while the old man and boy glared at them. Without another word exchanged, the two boats parted ways. According to Fuentes, Hemingway began immediately to write in his notebook and later asked him to find the old man. According to Fuentes, he never was able to find the fisherman that had made such an impression on Hemingway. Fuentes recounts that this was the real origin of the lore. A few years after The Old Man and the Sea was published, residents of Cojimar believed that the old fisherman that Fuentes and Hemingway ran into at sea was a humble local fisherman they called el viejo Miguel; some described his physical appearance as a wiry Spencer Tracy.


          Fuentes, suffering from cancer, died in 2002; he was 104 years old. Prior to his death, he donated Hemingway's Pilar to the Cuban government.


          


          Plot summary


          The Old Man and the Sea recounts an epic battle between an old, experienced fisherman and a giant marlin said to be the largest catch of his life. It opens by explaining that the fisherman, who is named Santiago (but only directly referred to outside of dialogue as "the old man"), has gone 84 days without catching any fish at all. He is apparently so unlucky that his young apprentice, Manolin, has been forbidden by his parents to sail with the old man and been ordered to fish with more successful fishermen. Still dedicated to the old man, however, the boy visits Santiago's shack each night, hauling back his fishing gear, feeding him, and discussing American baseballmost notably Santiago's idol, Joe DiMaggio. Santiago tells Manolin that on the next day, he will venture far out into the Gulf to fish, confident that his unlucky streak is near its end.


          Thus on the eighty-fifth day, Santiago sets out alone, taking his skiff far into the Gulf. He sets his lines and, by noon of the first day, a big fish that he is sure is a marlin takes his bait. Unable to pull in the great marlin, Santiago instead finds the fish pulling his skiff. Two days and two nights pass in this manner, during which the old man bears the tension of the line with his body. Though he is wounded by the struggle and in pain, Santiago expresses a compassionate appreciation for his adversary, often referring to him as a brother. He also determines that because of the fish's great dignity, no one will be worthy of eating the marlin.


          On the third day of the ordeal, the fish begins to circle the skiff, indicating his tiredness to the old man. Santiago, now completely worn out and almost in delirium, uses all the strength he has left in him to pull the fish onto its side and stab the marlin with a harpoon, thereby ending the long battle between the old man and the tenacious fish.


          Santiago straps the marlin to his skiff and heads home, thinking about the high price the fish will bring him at the market and how many people he will feed.


          While Santiago continues his journey back to the shore, sharks are attracted to the trail of blood left by the marlin in the water. The first, a great mako shark, Santiago kills with his harpoon, losing that weapon in the process. He makes a new harpoon by strapping his knife to the end of an oar to help ward off the next line of sharks; in total, five sharks are slain and many others are driven away. But by night, the sharks have almost devoured the marlin's entire carcass, leaving a skeleton consisting mostly of its backbone, its tail and its head, the latter still bearing the giant spear. The old man castigates himself for sacrificing the marlin. Finally reaching the shore before dawn on the next day, he struggles on the way to his shack, carrying the heavy mast on his shoulder. Once home, he slumps onto his bed and enters a very deep sleep.


          A group of fishermen gathers the next day around the boat where the fish's skeleton is still attached. One of the fishermen measures it to be eighteen feet from nose to tail. Tourists at the nearby caf mistakenly take it for a shark. Manolin, worried during the old man's endeavor, cries upon finding him safe asleep. The boy brings him newspapers and coffee. When the old man wakes, they promise to fish together once again. Upon his return to sleep, Santiago dreams of lions on the African beach.


          


          Symbolism of character


          The Old Man and the Sea allows various interpretations. Hemingway emphasizes that


          
            
              No good book has ever been written that has in it symbols arrived at beforehand and stuck in. ... I tried to make a real old man, a real boy, a real sea and a real fish and real sharks. But if I made them good and true enough they would mean many things.

            

          


          The style of the work, the simplicity and the concreteness of its descriptions, provides a rich opportunity for symbolic interpretations. Some insights follow.


          Santiago represents Christ suffering. Hemingway compares him to Jesus Christ on several occasions. He describes Santiago's cry as a "...a noise such as a man might make, involuntarily, feeling the nail go through his hand and into the wood" (107). Santiago also "...picked the mast up and put it on his shoulder and started up the road. He...[sat] down five times before he reached his shack" (121) much like Jesus did on the journey to his crucifixion, carrying the cross. Later Santiago sleeps "...face down ... with his arms out straight and the palms of his hands up" (122), the position of Jesus on the cross. All throughout the book the old man wishes for salt, a staple seasoning in the human diet. He is a fisherman, similar to Christ's disciples. It is also quite ironic that he is longing for salt in the environment that abounds in besides open space, salty sea water. Quite like the predicament of man, he feels he is surrounded by "it" yet it is precisely "it" that he longs for. He wishes the dissolved salt (it) could crystallize and be intelligible to him.


          The marlin represents what man is searching for whether it may be good or bad. Some men love their gods, but he hates the fish as men hate their gods. The fish was very beautiful and huge and Santiago felt a connection with it, he considered it his brother. Hemingway says that Santiago is not a religious man, but he seems to have some faith as shown by his offers to say his "Hail Marys" and praises if he catches the marlin.


          


          Literary significance and criticism


          The Old Man and the Sea served to reinvigorate Hemingway's literary reputation and prompted a reexamination of his entire body of work. The novella was initially received with much popularity; it restored many readers' confidence in Hemingway's capability as an author. Its publisher, Scribner's, on an early dust jacket, called the novella a "new classic," and many critics favorably compared it with such works as William Faulkner's "The Bear" and Herman Melville's Moby-Dick.


          Following such acclaim, however, a school of critics emerged that interpreted the novella as a disappointing minor work. For example, critic Philip Young provided an admiring review in 1952, just following The Old Man and the Sea's publication, in which he stated that it was the book "in which Hemingway said the finest single thing he ever had to say as well as he could ever hope to say it." However, in 1966, Young claimed that the "failed novel" too often "went way out." These self-contradictory views show that critical reaction ranged from adoration of the book's mythical, pseudo-religious intonations to flippant dismissal as pure fakery. The latter is founded in the notion that Hemingway, once a devoted student of realism, failed in his depiction of Santiago as a supernatural, clairvoyant impossibility.


          Joseph Waldmeir's essay entitled "Confiteor Hominem: Ernest Hemingway's Religion of Man" is one of the most famed favorable critical readings of the novellaand one which has defined analytical considerations since. Perhaps the most memorable claim therein is Waldmeir's answer to the rhetorical question,


          
            	Just what is the book's message?


            	The answer assumes a third level on which The Old Man and the Sea must be readas a sort of allegorical commentary on all his previous work, by means of which it may be established that the religious overtones of The Old Man and the Sea are not peculiar to that book among Hemingway's works, and that Hemingway has finally taken the decisive step in elevating what might be called his philosophy of Manhood to the level of a religion.

          


          


          Waldmeir was one of the most prominent critics to wholly consider the function of the novella's Christian imagery, made most evident through Santiago's blatant reference to the crucifixion following his sighting of the sharks that reads:


          
            	Ay, he said aloud. There is no translation for this word and perhaps it is just a noise such as a man might make, involuntarily, feeling the nail go through his hands and into the wood.

          


          Waldmeir's analysis of this line, supplemented with other instances of similar symbolism, caused him to claim that The Old Man and the Sea was a seminal work in raising Hemingway's "philosophy of Manhood" to a religious level. This hallmark criticism stands as one of the most durable, positive treatments of the novella.


          On the other hand, one of the most outspoken critics of The Old Man and the Sea is Robert P. Weeks. His 1962 piece "Fakery in The Old Man and the Sea" presents his claim that the novella is a weak and unexpected divergence from the typical, realistic Hemingway (referring to the rest of Hemingway's body of work as "earlier glories"). In juxtaposing this novella against Hemingway's previous works, Weeks explains that


          
            	The difference, however, in the effectiveness with which Hemingway employs this characteristic device in his best work and in The Old Man and the Sea is illuminating. The work of fiction in which Hemingway devoted the most attention to natural objects, The Old Man and the Sea, is pieced out with an extraordinary quantity of fakery, extraordinary because one would expect to find no inexactness, no romanticizing of natural objects in a writer who loathed W.H. Hudson, could not read Thoreau, deplored Melville's rhetoric in Moby Dick, and who was himself criticized by other writers, notably Faulkner, for his devotion to the facts and his unwillingness to "invent."

          


          


          Awards and nominations


          The Old Man and the Sea led to numerous accolades for Hemingway, including the 1953 Pulitzer Prize for Fiction. He also earned the Award of Merit Medal for the Novel from the American Academy of Letters that same year. Most prestigiously, the Nobel Prize in Literature came in 1954, "for his mastery of the art of narrative, most recently demonstrated in The Old Man and the Sea, and for the influence that he has exerted on contemporary style."
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          The Open Championship, or simply The Open (frequently referred to as the British Open outside the UK), is the oldest of the four major championships in men's golf. It is the only major held outside the USA and is administered by the R&A, which is the governing body of golf outside the USA and Mexico. The Open is played on the weekend of the third Friday in July, and is the third major to take place each year following The Masters and the U.S. Open and before the PGA Championship. The event takes place every year on one of nine historic links courses in the United Kingdom. In 2007, The Open had a prize fund of 4.2 million (at the time, approximately 6.197 million or $8.638 million). Historically, The Open's prize money was consistently the least of the four majors; since 2002 it has been the highest. Uniquely among the four Major championships, the Open features a four hole playoff for all golfers tied at the end of regulation, with the playoff continuing into sudden death holes if players remain tied after four holes.


          


          History


          The Open Championship was first played on 17 October 1860 at Prestwick Golf Club. The inaugural tournament was restricted to professionals, and attracted a field of eight, who played three rounds of Prestwick's twelve-hole course in a single day. Willie Park Senior won with a score of 174, beating the favourite, Old Tom Morris, by two strokes. The following year the tournament was opened to amateurs; eight of them joined ten professionals in the field.
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          Originally, the trophy presented to the event's winner was the Champion's Belt, a red leather belt with a silver buckle. There was no prize money in the first three Opens. In 1863, a prize fund of 10 (then $50) was introduced, which was shared between the second- third- and fourth-placed professionals, with the Champion still just getting to keep the belt for a year. In 1864 Old Tom Morris won the first Champion's cash prize of 6. By 2004, the winner's cheque had increased one hundred and twenty thousandfold to 720,000, or perhaps two thousandfold after allowing for inflation. The Champions Belt was retired in 1870, when Young Tom Morris was allowed to keep it for winning the tournament three consecutive times. It was then replaced by the present trophy, The Golf Champion Trophy, better known by its popular name of The Claret Jug.


          Prestwick Golf Club administered The Open from 1860 to 1870. In 1871, it agreed to organise it jointly with The Royal & Ancient Golf Club of St Andrews and The Honourable Company of Edinburgh Golfers. In 1892 the event was doubled in length from 36 to 72 holes, that is four rounds of what was by then the standard complement of 18 holes. In the same year the prize fund reached 100. Due to an increasing number of entrants, a cut was introduced after two rounds in 1898. In 1920 full responsibility for The Open Championship was handed over to The Royal & Ancient Golf Club.


          The early winners were all Scottish professionals, who in those days worked as greenkeepers, clubmakers, and caddies to supplement their modest winnings from championships and challenge matches. The Open has always been dominated by professionals, with only six victories by amateurs, all of which occurred between 1890 and 1930. The last of these was Bobby Jones's third Open and part of his celebrated Grand Slam. Jones was one of four Americans who won The Open between the First and Second World Wars, the first of whom had been Walter Hagen in 1922. These Americans and the French winner of the 1907 Open, Arnaud Massy, were the only winners from outside Scotland and England up to 1939.


          The first post-World War II winner was the American Sam Snead in 1946. In 1947 Fred Daly of Northern Ireland was victorious. While there have been many English and Scottish champions, Daly was the only winner from Ireland until the 2007 win of the Republic's Pdraig Harrington, and there has never been a Welsh champion. Otherwise the early postwar years The Open was dominated by golfers from the Commonwealth, with South African Bobby Locke and Australian Peter Thomson winning the Claret Jug in nine of the 11 championships from 1948 and 1958 between them. During this period, The Open often had a schedule conflict with the match-play PGA Championship, which meant that Ben Hogan, the best American golfer at this time, competed in The Open just once, in 1953 at Carnoustie, a tournament he won.


          Another South African, Gary Player was Champion in 1959. This was at the beginning of the "Big Three" era in professional golf, the three players in question being Player, Arnold Palmer and Jack Nicklaus. Palmer first competed in 1960, when he came second to the little known Australian Kel Nagle, but he won the two following years. While he was far from being the first American to become Open Champion, he was the first that many Americans saw win the tournament on television, and his charismatic success is often credited with persuading leading American golfers to make The Open an integral part of their schedule, rather than an optional extra. The improvement of trans-Atlantic travel also increased American participation.


          Nicklaus' victories came in 1966, 1970 and 1978. This tally of three wins is not very remarkable, and indeed he won all of the other three majors more often, but it greatly understates how prominent he was at the tournament throughout the 1960s and 1970s. He finished in the top five 16 times, which is tied most in Open history with John Henry Taylor and easily the most in the postwar era. This included seven second places. Nicklaus holds the records for most rounds under par (61) and most aggregates under par (14). At Turnberry in 1977 he was involved in one of the most celebrated contests in golf history, when his duel with Tom Watson went to the final shot before Watson emerged as the champion for the second time.


          Watson won five Opens, more than anyone else has since the 1950s, but his final win in 1983 brought down the curtain on an era of U.S. domination. In the next 11 years there was only one American winner, with the others coming from Europe and the Commonwealth. The European winners of this era, Spaniard Seve Ballesteros, Sandy Lyle, who was the first Scottish winner in over half a century, and the Englishman Nick Faldo, were also leading lights among the group of players who began to get the better of the Americans in the Ryder Cup during this period.


          In 1995, The Open became part of the PGA Tour's official schedule. John Daly's playoff win over Italian Costantino Rocca in that year began another era of American domination. Tiger Woods has won three Championships to date, two at St Andrews in 2000 and 2005, and one at Hoylake in 2006. There was a dramatic moment at St Andrews in 2000, as the ageing Jack Nicklaus waved farewell to the crowds, while the young challenger to his crown (as the greatest golfer of all time) watched from a nearby tee; Nicklaus afterwards decided to play in the 2005 Open when the R&A announced St. Andrews as the venue, giving his final farewell to the fans at the Home of Golf. In 2002, all Open wins before 1995 were retroactively classified as PGA Tour wins. Recent years have been notable for the number of wins by previously obscure golfers, including Paul Lawrie's playoff win after the epic 72nd-hole collapse of Jean Van de Velde in 1999, Ben Curtis in 2003 and Todd Hamilton in 2004. In 2007 the Europeans finally broke an eight year drought in the majors when Pdraig Harrington of the Republic of Ireland defeated Sergio Garca by one stroke in a four-hole playoff. In 2008 at Royal Birkdale Harrington retained the Claret Jug with a wonderful final round of 69 to win the tournament by four shots from Ian Poulter with a final total of 283 (+3) after 72 holes.


          


          Tour status


          It has been an official event on the PGA Tour since 1995, which means that the prize money won in The Open by PGA Tour members is included on the official money list. In addition, all Open Championships before 1995 have been retroactively classified as PGA Tour wins, and the list of leading winners on the PGA Tour has been adjusted to reflect this. The European Tour has recognised The Open as an official event since its first official season in 1972 and it is also an official money event on the Japan Golf Tour.


          


          Host courses


          From 1860-70, The Open Championship was organised by and played at Prestwick Golf Club. Since it was revived in 1872 after a lapse of one year, it has always been played at a number of courses in rotation. Initially there were three courses in the rotation, namely Prestwick, St Andrews, and Musselburgh. In 1893 Royal St George's and Royal Liverpool Golf Club, Hoylake were invited to join the rotation. Since then a handful of further clubs have been added, and a few have been dropped. The common factor in the venues for The Open is that they have always been links courses. In more recent times the rotation has generally followed the pattern of being played in Scotland and England alternately. The general interruption to this pattern is the Old Course at St Andrews, which hosts the event every five years or so. There is, however, no strict rule and the host is appointed by the R&A around five years in advance. There is a map showing the locations of the venues here (there are thirteen dots for the fourteen courses; two of the courses are in the town of Sandwich). The Open is usually played in Scotland, North West England, or Kent in South East England. It has never been played in Wales, or in seven of the nine regions of England (all except the North West and South East), and it has only been played in Northern Ireland once.


          The current course rotation in the rota (for years ending in):


          
            	(0,5) - Scotland - ( Old Course at St Andrews, every fifth year)


            	(1,6) - England


            	(2,7) - Scotland


            	(3,8) - England


            	(4,9) - Scotland

          


          There are nine courses in the current rota:


          
            	Old Course at St Andrews: In 1873 the "Home of Golf" became the second course to host the Open. Nowadays, it does so more often than any other course. Since 1990 it has been scheduled every fifth year.


            	Carnoustie Golf Links, Championship Course: Another Scottish course, the Royal Burgh of Carnoustie first hosted The Open in 1931, and it rejoined the rotation by hosting The Open in 1999 after an absence of 24 years. It hosted the 2007 championship.


            	Muirfield: Muirfield is a private course which was built for The Honourable Company of Edinburgh Golfers, one of the trio of clubs which ran The Open in the 1870s and 1880s. It first staged The Championship in 1892, just nine months after it had been built.


            	The Westin Turnberry Resort, Ailsa Course: A course on the southwest coast of Scotland which hosted The Open in 1977, 1986, and 1994. It will host again in 2009 after a fifteen year absence.


            	Royal Troon Golf Club, Old Course: This Scottish course has been in the rotation since 1923.


            	Royal St George's Golf Club: This course is in the town of Sandwich in the county of Kent in southeast England. In 1894 it became the first Open venue outside Scotland.


            	Royal Birkdale Golf Club: This course in northwest England has been in the rotation since 1954. Royal Birkdale hosted The Open in 2008.


            	Royal Lytham & St Annes Golf Club: Also in northwest England, this course first hosted The Open in 1926, and entered the rotation in 1952.


            	Royal Liverpool Golf Club: The home of the Royal Liverpool Golf Club, which is often referred to simply as "Hoylake", joined the rotation in 1897 and hosted ten Opens up to 1967. After a 39 year absence from the rotation, it hosted the 2006 Open Championship.

          


          Courses which are no longer in the rota:


          
            	Prestwick Golf Club: The founder club was dropped from the rotation in 1925, by which time it had hosted twenty-four Opens.


            	Musselburgh Links: Musselburgh is a public course which was used by the Honourable Company of Edinburgh Golfers. When that club built Muirfield, Musselburgh dropped out of the rotation.


            	Royal Cinque Ports Golf Club: This course in the town of Deal in Kent, England hosted the Open in 1909 and 1920.


            	Prince's Golf Club: Prince's hosted its only Open in 1932. The course is in Sandwich, Kent, England, and is adjacent to Royal St George's on the current rota.


            	Royal Portrush Golf Club: The 1951 Open was staged at Royal Portrush in Northern Ireland.

          


          


          Exemptions and qualifying events


          The field for the Open is 156, and golfers may gain a place in three ways. Around two thirds of the field is made up of leading players who are given exemptions. The rest of the field is made up of players who were successful in "Local Qualifying" and those who came through "International Qualifying".


          There are over thirty exemption categories. Among the more significant are:


          
            	The top 50 on the Official World Golf Rankings. This key sweep up category means that no member of the current elite of world golf will be excluded.


            	The top 20 in the previous season's PGA Tour money list and European Tour Order of Merit. Most but not all of these players will also be in the World top 50.


            	All previous Open Champions who will be age 60 or under on the final day of the tournament.


            	All players who have won one of the other three majors in the previous five years.


            	The top 10 from the previous year's Open Championship.

          


          Among other things, the additional exemption categories ensure that all the member tours of the International Federation of PGA Tours are represented, and that there are some amateur competitors. Full details of all the exemption categories can be found here.


          Local Qualifying is the traditional way for non-exempt players to win a place at The Open. It comprises sixteen 18-hole "Regional Qualifying" competitions around Britain and Ireland a week and a half before the event, with successful competitors moving on to the four 36-hole "Local Final Qualifying" tournaments a few days later. There are now twelve places available through Local Qualifying, though there used to be far more.


          Local Qualifying is open to players from all over the world, and it used to attract some big names. In order to make it easier for professionals from outside Britain and Ireland to compete for a place, the R&A introduced International Qualifying in 2004. This comprises five 36-hole qualifying events, one each in Africa, Australasia, Asia, America and Europe. Only players who have a rating in the Official World Golf Rankings may enter, which is a more stringent standard than for Local Qualifying. Thirty-six places are available in International Qualifying. Eligible players may choose whether to enter local qualifying or international qualifying, but they may not enter both. For full details on qualification see here.


          


          Tournament name


          Outside the UK, the tournament is generally called the "British Open", in part to distinguish the tournament from another of the four majors that has an 'open' format, the U.S. Open, but mainly because other nations with similar 'open' format golf events refer to their own nation's open event as "the open." The PGA Tour refers to the tournament as the British Open, as do many media outlets in the United States, such as SportsTicker and the Associated Press.


          However, in the United Kingdom and a fair portion of Europe, the tournament is best known by its official title, The Open Championship. The tournament's website uses only this name.


          


          Records


          
            	Oldest winner: Old Tom Morris (46 years, 99 days), 1867.


            	Youngest winner: Young Tom Morris (17 years, 181 days), 1868.


            	Most victories: 6, Harry Vardon (1896, 1898, 1899, 1903, 1911, 1914).


            	Lowest absolute 72-hole score: 267, Greg Norman (66-68-69-64), 1993.


            	Lowest 72-hole score in relation to par: -19, Tiger Woods (67-66-67-69, 269), 2000 (a record for all major championships).

              
                	Norman's 1993 score was -13. Par at Royal St George's, the site of the 1993 Open, was 70, as opposed to the par 72 of The Old Course at St Andrews, the 2000 site. In fact, the to-par record broken by Woods was not held by Norman, but by Nick Faldo, who shot -18 at The Old Course in 1990.

              

            


            	Greatest victory margin: 13 strokes, Old Tom Morris, 1862. This remained a record for all majors until 2000, when Woods won the U.S. Open by 15 strokes at Pebble Beach. However, Old Tom's 13-stroke margin was achieved over just 36 holes.


            	Lowest 18-hole score: 63  Mark Hayes, 2nd round, 1977; Isao Aoki, 3rd, 1980; Greg Norman, 2nd, 1986; Paul Broadhurst, 3rd, 1990; Jodie Mudd, 4th, 1991; Nick Faldo, 2nd, 1993; Payne Stewart, 4th, 1993.

          


          There is an extensive records section on the official site here.


          


          Winners


          
            
              	Year

              	Venue

              	Champion

              	Country

              	Winning Score

              	1st Prize
            


            
              	2008

              	Royal Birkdale Golf Club

              	Pdraig Harrington (2)

              	[image: Flag of Ireland]Ireland

              	283 (+3)

              	 750 000
            


            
              	2007

              	Carnoustie Golf Links

              	Pdraig Harrington

              	[image: Flag of Ireland]Ireland

              	277 (-7)PO

              	 750 000
            


            
              	2006

              	Royal Liverpool Golf Club

              	Tiger Woods (3)

              	[image: Flag of the United States]United States

              	270 (-18)

              	 720 000
            


            
              	2005

              	St Andrews

              	Tiger Woods (2)

              	[image: Flag of the United States]United States

              	274 (-14)

              	 720 000
            


            
              	2004

              	Royal Troon Golf Club

              	Todd Hamilton

              	[image: Flag of the United States]United States

              	274 (-10)PO

              	 720 000
            


            
              	2003

              	Royal St George's Golf Club

              	Ben Curtis

              	[image: Flag of the United States]United States

              	283 (-1)

              	 700 000
            


            
              	2002

              	Muirfield

              	Ernie Els

              	[image: Flag of South Africa]South Africa

              	278 (-6)PO

              	 700 000
            


            
              	2001

              	Royal Lytham & St Annes Golf Club

              	David Duval

              	[image: Flag of the United States]United States

              	274 (-10)

              	 600 000
            


            
              	2000

              	St Andrews

              	Tiger Woods

              	[image: Flag of the United States]United States

              	269 (-19)

              	 500 000
            


            
              	1999

              	Carnoustie Golf Links

              	Paul Lawrie

              	[image: Flag of Scotland]Scotland

              	290 (+6)PO

              	 350 000
            


            
              	1998

              	Royal Birkdale Golf Club

              	Mark O'Meara

              	[image: Flag of the United States]United States

              	280 (E)PO

              	 300 000
            


            
              	1997

              	Royal Troon Golf Club

              	Justin Leonard

              	[image: Flag of the United States]United States

              	272 (-12)

              	 250 000
            


            
              	1996

              	Royal Lytham & St Annes Golf Club

              	Tom Lehman

              	[image: Flag of the United States]United States

              	271 (-13)

              	 200 000
            


            
              	1995

              	St Andrews

              	John Daly

              	[image: Flag of the United States]United States

              	282 (-6)PO

              	 125 000
            


            
              	1994

              	Turnberry

              	Nick Price

              	[image: Flag of Zimbabwe]Zimbabwe

              	268 (-12)

              	 110 000
            


            
              	1993

              	Royal St George's Golf Club

              	Greg Norman (2)

              	[image: Flag of Australia]Australia

              	267 (-13)

              	 100 000
            


            
              	1992

              	Muirfield

              	Nick Faldo (3)

              	[image: Flag of England]England

              	272 (-12)

              	 95 000
            


            
              	1991

              	Royal Birkdale Golf Club

              	Ian Baker-Finch

              	[image: Flag of Australia]Australia

              	272 (-8)

              	 90 000
            


            
              	1990

              	St Andrews

              	Nick Faldo (2)

              	[image: Flag of England]England

              	270 (-18)

              	 85 000
            


            
              	1989

              	Royal Troon Golf Club

              	Mark Calcavecchia

              	[image: Flag of the United States]United States

              	275 (-13)PO

              	 80 000
            


            
              	1988

              	Royal Lytham & St Annes Golf Club

              	Seve Ballesteros (3)

              	[image: Flag of Spain]Spain

              	273 (-11)

              	 80 000
            


            
              	1987

              	Muirfield

              	Nick Faldo

              	[image: Flag of England]England

              	279 (-5)

              	 75 000
            


            
              	1986

              	Turnberry

              	Greg Norman

              	[image: Flag of Australia]Australia

              	280 (E)

              	 70 000
            


            
              	1985

              	Royal St George's Golf Club

              	Sandy Lyle

              	[image: Flag of Scotland]Scotland

              	282 (+2)

              	 65 000
            


            
              	1984

              	St Andrews

              	Seve Ballesteros (2)

              	[image: Flag of Spain]Spain

              	276 (-12)

              	 55 000
            


            
              	1983

              	Royal Birkdale Golf Club

              	Tom Watson (5)

              	[image: Flag of the United States]United States

              	275 (-9)

              	 40 000
            


            
              	1982

              	Royal Troon Golf Club

              	Tom Watson (4)

              	[image: Flag of the United States]United States

              	284 (-4)

              	 32 000
            


            
              	1981

              	Royal St George's Golf Club

              	Bill Rogers

              	[image: Flag of the United States]United States

              	276 (-4)

              	 25 000
            


            
              	1980

              	Muirfield

              	Tom Watson (3)

              	[image: Flag of the United States]United States

              	271 (-13)

              	 25 000
            


            
              	1979

              	Royal Lytham & St Annes Golf Club

              	Seve Ballesteros

              	[image: Flag of Spain]Spain

              	283 (-1)

              	 15 000
            


            
              	1978

              	St Andrews

              	Jack Nicklaus (3)

              	[image: Flag of the United States]United States

              	281 (-7)

              	 12 500
            


            
              	1977

              	Turnberry

              	Tom Watson (2)

              	[image: Flag of the United States]United States

              	268 (-12)

              	 10 000
            


            
              	1976

              	Royal Birkdale Golf Club

              	Johnny Miller

              	[image: Flag of the United States]United States

              	279 (-9)

              	 7 500
            


            
              	1975

              	Carnoustie Golf Links

              	Tom Watson

              	[image: Flag of the United States]United States

              	279 (-5)PO

              	 7 500
            


            
              	1974

              	Royal Lytham & St Annes Golf Club

              	Gary Player (3)

              	[image: Flag of South Africa]South Africa

              	282 (-2)

              	 5 500
            


            
              	1973

              	Royal Troon Golf Club

              	Tom Weiskopf

              	[image: Flag of the United States]United States

              	276 (-12)

              	 5 500
            


            
              	1972

              	Muirfield

              	Lee Trevino (2)

              	[image: Flag of the United States]United States

              	278 (-6)

              	 5 500
            


            
              	1971

              	Royal Birkdale Golf Club

              	Lee Trevino

              	[image: Flag of the United States]United States

              	278 (-10)

              	 5 500
            


            
              	1970

              	St Andrews

              	Jack Nicklaus (2)

              	[image: Flag of the United States]United States

              	283 (-5)PO

              	 5 250
            


            
              	1969

              	Royal Lytham & St Annes Golf Club

              	Tony Jacklin

              	[image: Flag of England]England

              	280

              	 4 250
            


            
              	1968

              	Carnoustie Golf Links

              	Gary Player (2)

              	[image: Flag of South Africa]South Africa

              	289

              	 3 000
            


            
              	1967

              	Royal Liverpool Golf Club

              	Roberto DeVicenzo

              	[image: Flag of Argentina]Argentina

              	278

              	 2 100
            


            
              	1966

              	Muirfield

              	Jack Nicklaus

              	[image: Flag of the United States]United States

              	282

              	 2 100
            


            
              	1965

              	Royal Birkdale Golf Club

              	Peter Thomson (5)

              	[image: Flag of Australia]Australia

              	285

              	 1 750
            


            
              	1964

              	St Andrews

              	Tony Lema

              	[image: Flag of the United States]United States

              	279

              	 1 500
            


            
              	1963

              	Royal Lytham & St Annes Golf Club

              	Bob Charles

              	[image: Flag of New Zealand]New Zealand

              	277PO

              	 1 500
            


            
              	1962

              	Royal Troon Golf Club

              	Arnold Palmer (2)

              	[image: Flag of the United States]United States

              	276

              	 1 400
            


            
              	1961

              	Royal Birkdale Golf Club

              	Arnold Palmer

              	[image: Flag of the United States]United States

              	284

              	 1 400
            


            
              	1960

              	St Andrews

              	Kel Nagle

              	[image: Flag of Australia]Australia

              	278

              	 1 250
            


            
              	1959

              	Muirfield

              	Gary Player

              	[image: Flag of South Africa]South Africa

              	284

              	 1 000
            


            
              	1958

              	Royal Lytham & St Annes Golf Club

              	Peter Thomson (4)

              	[image: Flag of Australia]Australia

              	274PO

              	 1 000
            


            
              	1957

              	St Andrews

              	Bobby Locke (4)

              	[image: Flag of South Africa]South Africa

              	279

              	 1 000
            


            
              	1956

              	Royal Liverpool Golf Club

              	Peter Thomson (3)

              	[image: Flag of Australia]Australia

              	286

              	 1 000
            


            
              	1955

              	St Andrews

              	Peter Thomson (2)

              	[image: Flag of Australia]Australia

              	281

              	 1 000
            


            
              	1954

              	Royal Birkdale Golf Club

              	Peter Thomson

              	[image: Flag of Australia]Australia

              	283

              	750
            


            
              	1953

              	Carnoustie Golf Links

              	Ben Hogan

              	[image: Flag of the United States]United States

              	282

              	500
            


            
              	1952

              	Royal Lytham & St Annes Golf Club

              	Bobby Locke (3)

              	[image: Flag of South Africa]South Africa

              	287

              	300
            


            
              	1951

              	Royal Portrush Golf Club

              	Max Faulkner

              	[image: Flag of England]England

              	285

              	300
            


            
              	1950

              	Royal Troon Golf Club

              	Bobby Locke (2)

              	[image: Flag of South Africa]South Africa

              	279

              	300
            


            
              	1949

              	Royal St George's Golf Club

              	Bobby Locke

              	[image: Flag of South Africa]South Africa

              	283

              	300
            


            
              	1948

              	Muirfield

              	Henry Cotton (3)

              	[image: Flag of England]England

              	284

              	150
            


            
              	1947

              	Royal Liverpool Golf Club

              	Fred Daly

              	[image: Flag of Northern Ireland]Northern Ireland

              	293

              	150
            


            
              	1946

              	St Andrews

              	Sam Snead

              	[image: Flag of the United States]United States

              	290

              	150
            


            
              	1940-1945: No Championships due to World War II
            


            
              	1939

              	St Andrews

              	Richard Burton

              	[image: Flag of England]England

              	290

              	100
            


            
              	1938

              	Royal St George's Golf Club

              	Reg Whitcombe

              	[image: Flag of England]England

              	295

              	100
            


            
              	1937

              	Carnoustie Golf Links

              	Henry Cotton (2)

              	[image: Flag of England]England

              	290

              	100
            


            
              	1936

              	Royal Liverpool Golf Club

              	Alf Padgham

              	[image: Flag of England]England

              	287

              	100
            


            
              	1935

              	Muirfield

              	Alf Perry

              	[image: Flag of England]England

              	283

              	100
            


            
              	1934

              	Royal St George's Golf Club

              	Henry Cotton

              	[image: Flag of England]England

              	283

              	100
            


            
              	1933

              	St Andrews

              	Denny Shute

              	[image: Flag of the United States]United States

              	292PO

              	100
            


            
              	1932

              	Prince's Golf Club

              	Gene Sarazen

              	[image: Flag of the United States]United States

              	283

              	100
            


            
              	1931

              	Carnoustie Golf Links

              	Tommy Armour

              	[image: Flag of the United States]United States (nat)

              	296

              	100
            


            
              	1930

              	Royal Liverpool Golf Club

              	Bobby Jones (Am) (3)

              	[image: Flag of the United States]United States

              	291

              	Am - 100
            


            
              	1929

              	Muirfield

              	Walter Hagen (4)

              	[image: Flag of the United States]United States

              	292

              	100
            


            
              	1928

              	Royal St George's Golf Club

              	Walter Hagen (3)

              	[image: Flag of the United States]United States

              	292

              	100
            


            
              	1927

              	St Andrews

              	Bobby Jones (Am) (2)

              	[image: Flag of the United States]United States

              	285

              	Am - 100
            


            
              	1926

              	Royal Lytham & St Annes Golf Club

              	Bobby Jones (Am)

              	[image: Flag of the United States]United States

              	291

              	Am - 75
            


            
              	1925

              	Prestwick Golf Club

              	Jim Barnes

              	[image: Flag of the United States]United States (nat)

              	300

              	75
            


            
              	1924

              	Royal Liverpool Golf Club

              	Walter Hagen (2)

              	[image: Flag of the United States]United States

              	301

              	75
            


            
              	1923

              	Royal Troon Golf Club

              	Arthur Havers

              	[image: Flag of England]England

              	295

              	75
            


            
              	1922

              	Royal St George's Golf Club

              	Walter Hagen

              	[image: Flag of the United States]United States

              	300

              	75
            


            
              	1921

              	St Andrews

              	Jock Hutchison

              	[image: Flag of the United States]United States (nat)

              	296PO

              	75
            


            
              	1920

              	Royal Cinque Ports Golf Club

              	George Duncan

              	[image: Flag of Scotland]Scotland

              	303

              	75
            


            
              	1915-1919: No Championships due to World War I
            


            
              	1914

              	Prestwick Golf Club

              	Harry Vardon (6)

              	[image: Flag of England]England

              	306

              	50
            


            
              	1913

              	Royal Liverpool Golf Club

              	John Henry Taylor (5)

              	[image: Flag of England]England

              	304

              	50
            


            
              	1912

              	Muirfield

              	Ted Ray

              	[image: Flag of England]England

              	295

              	50
            


            
              	1911

              	Royal St George's Golf Club

              	Harry Vardon (5)

              	[image: Flag of England]England

              	303PO

              	50
            


            
              	1910

              	St Andrews

              	James Braid (5)

              	[image: Flag of Scotland]Scotland

              	299

              	50
            


            
              	1909

              	Royal Cinque Ports Golf Club

              	John Henry Taylor (4)

              	[image: Flag of England]England

              	291

              	30
            


            
              	1908

              	Prestwick Golf Club

              	James Braid (4)

              	[image: Flag of Scotland]Scotland

              	291

              	30
            


            
              	1907

              	Royal Liverpool Golf Club

              	Arnaud Massy

              	[image: Flag of France]France

              	312

              	30
            


            
              	1906

              	Muirfield

              	James Braid (3)

              	[image: Flag of Scotland]Scotland

              	300

              	30
            


            
              	1905

              	St Andrews

              	James Braid (2)

              	[image: Flag of Scotland]Scotland

              	318

              	30
            


            
              	1904

              	Royal St George's Golf Club

              	Jack White

              	[image: Flag of Scotland]Scotland

              	296

              	30
            


            
              	1903

              	Prestwick Golf Club

              	Harry Vardon (4)

              	[image: Flag of England]England

              	300

              	30
            


            
              	1902

              	Royal Liverpool Golf Club

              	Sandy Herd

              	[image: Flag of Scotland]Scotland

              	307

              	30
            


            
              	1901

              	Muirfield

              	James Braid

              	[image: Flag of Scotland]Scotland

              	309

              	30
            


            
              	1900

              	St. Andrews

              	John Henry Taylor (3)

              	[image: Flag of England]England

              	309

              	30
            


            
              	1899

              	Royal St George's Golf Club

              	Harry Vardon (3)

              	[image: Flag of England]England

              	310

              	30
            


            
              	1898

              	Prestwick Golf Club

              	Harry Vardon (2)

              	[image: Flag of England]England

              	307

              	30
            


            
              	1897

              	Royal Liverpool Golf Club

              	Harold Hilton (Am) (2)

              	[image: Flag of England]England

              	314

              	Am - 30
            


            
              	1896

              	Muirfield

              	Harry Vardon

              	[image: Flag of England]England

              	316

              	30
            


            
              	1895

              	St Andrews

              	John Henry Taylor (2)

              	[image: Flag of England]England

              	332

              	30
            


            
              	1894

              	Royal St George's Golf Club

              	John Henry Taylor

              	[image: Flag of England]England

              	326

              	30
            


            
              	1893

              	Prestwick Golf Club

              	William Auchterlonie

              	[image: Flag of Scotland]Scotland

              	322

              	30
            


            
              	1892

              	Muirfield

              	Harold Hilton (Am)

              	[image: Flag of England]England

              	305

              	(Am)
            


            
              	1891

              	St Andrews

              	Hugh Kirkaldy

              	[image: Flag of Scotland]Scotland

              	166

              	10
            


            
              	1890

              	Prestwick Golf Club

              	John Ball (Am)

              	[image: Flag of England]England

              	164

              	Am - 8
            


            
              	1889

              	Musselburgh Links

              	Willie Park, Jnr (2)

              	[image: Flag of Scotland]Scotland

              	155PO

              	8
            


            
              	1888

              	St Andrews

              	Jack Burns

              	[image: Flag of Scotland]Scotland

              	171

              	10
            


            
              	1887

              	Prestwick Golf Club

              	Willie Park, Jnr

              	[image: Flag of Scotland]Scotland

              	161

              	10
            


            
              	1886

              	Musselburgh Links

              	David Brown

              	[image: Flag of Scotland]Scotland

              	157

              	10
            


            
              	1885

              	St Andrews

              	Bob Martin (2)

              	[image: Flag of Scotland]Scotland

              	171

              	10
            


            
              	1884

              	Prestwick Golf Club

              	Jack Simpson

              	[image: Flag of Scotland]Scotland

              	160

              	10
            


            
              	1883

              	Musselburgh Links

              	Willie Fernie

              	[image: Flag of Scotland]Scotland

              	159PO

              	10
            


            
              	1882

              	St Andrews

              	Bob Ferguson (3)

              	[image: Flag of Scotland]Scotland

              	171

              	10
            


            
              	1881

              	Prestwick Golf Club

              	Bob Ferguson (2)

              	[image: Flag of Scotland]Scotland

              	170

              	10
            


            
              	1880

              	Musselburgh Links

              	Bob Ferguson

              	[image: Flag of Scotland]Scotland

              	162

              	10
            


            
              	1879

              	St Andrews

              	Jamie Anderson (3)

              	[image: Flag of Scotland]Scotland

              	169

              	10
            


            
              	1878

              	Prestwick Golf Club

              	Jamie Anderson (2)

              	[image: Flag of Scotland]Scotland

              	157

              	10
            


            
              	1877

              	Musselburgh Links

              	Jamie Anderson

              	[image: Flag of Scotland]Scotland

              	160

              	10
            


            
              	1876

              	St Andrews

              	Bob Martin

              	[image: Flag of Scotland]Scotland

              	176

              	10
            


            
              	1875

              	Prestwick Golf Club

              	Willie Park, Snr (4)

              	[image: Flag of Scotland]Scotland

              	166

              	6
            


            
              	1874

              	Musselburgh Links

              	Mungo Park

              	[image: Flag of Scotland]Scotland

              	159

              	6
            


            
              	1873

              	St Andrews

              	Tom Kidd

              	[image: Flag of Scotland]Scotland

              	179

              	6
            


            
              	1872

              	Prestwick Golf Club

              	Tom Morris, Jnr (4)

              	[image: Flag of Scotland]Scotland

              	166

              	6
            


            
              	1871

              	No Championship
            


            
              	1870

              	Prestwick Golf Club

              	Tom Morris, Jnr (3)

              	[image: Flag of Scotland]Scotland

              	149

              	6
            


            
              	1869

              	Prestwick Golf Club

              	Tom Morris, Jnr (2)

              	[image: Flag of Scotland]Scotland

              	154

              	6
            


            
              	1868

              	Prestwick Golf Club

              	Tom Morris, Jnr

              	[image: Flag of Scotland]Scotland

              	157

              	6
            


            
              	1867

              	Prestwick Golf Club

              	Tom Morris, Snr (4)

              	[image: Flag of Scotland]Scotland

              	170

              	6
            


            
              	1866

              	Prestwick Golf Club

              	Willie Park, Snr (3)

              	[image: Flag of Scotland]Scotland

              	169

              	6
            


            
              	1865

              	Prestwick Golf Club

              	Andrew Strath

              	[image: Flag of Scotland]Scotland

              	162

              	6
            


            
              	1864

              	Prestwick Golf Club

              	Tom Morris, Snr (3)

              	[image: Flag of Scotland]Scotland

              	167

              	6
            


            
              	1863

              	Prestwick Golf Club

              	Willie Park, Snr (2)

              	[image: Flag of Scotland]Scotland

              	168

              	-
            


            
              	1862

              	Prestwick Golf Club

              	Tom Morris, Snr (2)

              	[image: Flag of Scotland]Scotland

              	163

              	-
            


            
              	1861

              	Prestwick Golf Club

              	Tom Morris, Snr

              	[image: Flag of Scotland]Scotland

              	163

              	-
            


            
              	1860

              	Prestwick Golf Club

              	Willie Park, Snr

              	[image: Flag of Scotland]Scotland

              	174

              	-
            

          


          PO = Won in play-off

          Am = Amateur

          nat = naturalised U.S. citizen. Hutchison, Barnes and Armour were British born and learned their golf in the UK, but they took U.S. citizenship before claiming their Open titles.


          


          National summary


          
            
              	Rank

              	Nation

              	Wins

              	Winners
            


            
              	1

              	[image: Flag of Scotland]Scotland

              	42

              	22
            


            
              	2

              	[image: Flag of the United States]United States

              	41

              	26
            


            
              	3

              	[image: Flag of England]England

              	27

              	14
            


            
              	4

              	[image: Flag of Australia]Australia

              	9

              	4
            


            
              	5

              	[image: Flag of South Africa]South Africa

              	8

              	3
            


            
              	6

              	[image: Flag of Spain]Spain

              	3

              	1
            


            
              	7

              	[image: Flag of Ireland]Ireland

              	2

              	1
            


            
              	T8

              	[image: Flag of Argentina]Argentina

              	1

              	1
            


            
              	[image: Flag of France]France

              	1

              	1
            


            
              	[image: Flag of New Zealand]New Zealand

              	1

              	1
            


            
              	[image: Flag of Northern Ireland]Northern Ireland

              	1

              	1
            


            
              	[image: Flag of Zimbabwe]Zimbabwe

              	1

              	1
            

          


          


          Multiple winners


          Twenty-six players have won more than one Open Championship, to 2008 inclusive:


          
            	6 wins: Harry Vardon


            	5 wins: James Braid, John Henry Taylor, Peter Thomson, Tom Watson


            	4 wins: Walter Hagen, Bobby Locke, Tom Morris, Snr, Tom Morris, Jnr, Willie Park, Snr


            	3 wins: Jamie Anderson, Seve Ballesteros, Henry Cotton, Nick Faldo, Bob Ferguson, Bobby Jones, Jack Nicklaus, Gary Player, Tiger Woods


            	2 wins: Pdraig Harrington, Harold Hilton, Bob Martin, Greg Norman, Arnold Palmer, Willie Park, Jnr, Lee Trevino

          


          


          Back-to-back winners


          
            	Tom Morris, Snr, Scotland (1861,1862); Tom Morris, Jnr, Scotland (1868,1869,1870); Jamie Anderson, Scotland (1877,1878, 1879); Bob Ferguson, Scotland (1880,1881,1882); John Henry Taylor, England (1894,1895); Harry Vardon, England (1898,1899); James Braid, Scotland (1905,1906); Bobby Jones, USA (1926,1927); Walter Hagen, USA (1928,1929); Bobby Locke, South Africa (1949,1950); Peter Thomson, Australia (1954,1955,1956); Arnold Palmer, USA (1961,1962); Lee Trevino, USA (1971,1972); Tom Watson, USA (1982,1983); Tiger Woods, USA (2005,2006); Pdraig Harrington, Ireland (2007,2008)

          


          


          Future sites


          
            	2009 [image: Flag of England] Royal Lytham & St Annes Golf Club

          


          
            Retrieved from " http://en.wikipedia.org/wiki/The_Open_Championship"
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              A mathematical picture paints a thousand words: the Pythagorean theorem.
            

          


          In mathematical logic, a theorem is a type of abstract object, one token of which is a formula of a formal language which can be derived from the rules of the formal system that is applied to the formal language; another token of which is a statement in natural language, that can be proved on the basis of explicitly stated or previously agreed assumptions.


          In all settings, an essential property of theorems is that they are derivable using a fixed set of inference rules and axioms without any additional assumptions. This is not a matter of the semantics of the language: the expression that results from a derivation is a syntactic consequence of all the expressions that precede it. In mathematics, the derivation of a theorem is often interpreted as a proof of the truth of the resulting expression, but different deductive systems can yield other interpretations, depending on the meanings of the derivation rules.


          The proofs of theorems have two components, called the hypotheses and the conclusions. The proof of a mathematical theorem is a logical argument demonstrating that the conclusions are a necessary consequence of the hypotheses, in the sense that if the hypotheses are true then the conclusions must also be true, without any further assumptions. The concept of a theorem is therefore fundamentally deductive, in contrast to the notion of a scientific theory, which is empirical.


          Although they can be written in a completely symbolic form, theorems are often expressed in a natural language such as English. The same is true of proofs, which are often expressed as logically organised and clearly worded informal arguments intended to demonstrate that a formal symbolic proof can be constructed. Such arguments are typically easier to check than purely symbolic ones  indeed, many mathematicians would express a preference for a proof that not only demonstrates the validity of a theorem, but also explains in some way why it is obviously true. In some cases, a picture alone may be sufficient to prove a theorem.


          Because theorems lie at the core of mathematics, they are also central to its aesthetics. Theorems are often described as being "trivial", or "difficult", or "deep", or even "beautiful". These subjective judgements vary not only from person to person, but also with time: for example, as a proof is simplified or better understood, a theorem that was once difficult may become trivial. On the other hand, a deep theorem may be simply stated, but its proof may involve surprising and subtle connections between disparate areas of mathematics. Fermat's last theorem is a particularly well-known example of such a theorem.


          


          Formal and informal notions


          Logically most theorems are of the form of an indicative conditional: if A, then B. Such a theorem does not state that B is always true, only that B must be true if A is true. In this case A is called the hypothesis of the theorem (note that "hypothesis" here is something very different from a conjecture) and B the conclusion. The theorem "If n is an even natural number then n/2 is a natural number" is a typical example in which the hypothesis is that n is an even natural number and the conclusion is that n/2 is also a natural number.


          In order to be proven, a theorem must be expressible as a precise, formal statement. Nevertheless, theorems are usually expressed in natural language rather than in a completely symbolic form, with the intention that the reader will be able to produce a formal statement from the informal one. In addition, there are often hypotheses which are understood in context, rather than explicitly stated.


          It is common in mathematics to choose a number of hypotheses that are assumed to be true within a given theory, and then declare that the theory consists of all theorems provable using those hypotheses as assumptions. In this case the hypotheses that form the foundational basis are called the axioms (or postulates) of the theory. The field of mathematics known as proof theory studies formal axiom systems and the proofs that can be performed within them.


          
            [image: A planar map with five colors such that no two regions with the same color meet. It can actually be colored in this way with only four colors. The four color theorem states that such colorings are possible for any planar map, but every known proof involves a computational search that is too long to check by hand.]

            
              A planar map with five colors such that no two regions with the same colour meet. It can actually be colored in this way with only four colors. The four colour theorem states that such colorings are possible for any planar map, but every known proof involves a computational search that is too long to check by hand.
            

          


          Some theorems are "trivial," in the sense that they follow from definitions, axioms, and other theorems in obvious ways and do not contain any surprising insights. Some, on the other hand, may be called "deep": their proofs may be long and difficult, involve areas of mathematics superficially distinct from the statement of the theorem itself, or show surprising connections between disparate areas of mathematics. A theorem might be simple to state and yet be deep. An excellent example is Fermat's Last Theorem, and there are many other examples of simple yet deep theorems in number theory and combinatorics, among other areas.


          There are other theorems for which a proof is known, but the proof cannot easily be written down. The most prominent examples are the Four colour theorem and the Kepler conjecture. Both of these theorems are only known to be true by reducing them to a computational search which is then verified by a computer program. Initially, many mathematicians did not accept this form of proof, but it has become more widely accepted in recent years. The mathematician Doron Zeilberger has even gone so far as to claim that these are possibly the only nontrivial results that mathematicians have ever proved. Many mathematical theorems can be reduced to more straightforward computation, including polynomial identities, trigonometric identities and hypergeometric identities.


          


          Relation to proof


          The notion of a theorem is deeply intertwined with the concept of proof. Indeed, theorems are true precisely in the sense that they possess proofs. Therefore, to establish a mathematical statement as a theorem, the existence of a line of reasoning from axioms in the system (and other, already established theorems) to the given statement must be demonstrated.


          Although the proof is necessary to produce a theorem, it is not usually considered part of the theorem. And even though more than one proof may be known for a single theorem, only one proof is required to establish the theorem's validity. The Pythagorean theorem and the law of quadratic reciprocity are contenders for the title of theorem with the greatest number of distinct proofs.


          


          Theorems in logic


          Logic, especially in the field of proof theory, considers theorems as statements (called formulas or well formed formulas) of a formal language. A set of deduction rules, also called transformation rules or a formal grammar, must be provided. These deduction rules tell exactly when a formula can be derived from a set of premises.


          Different sets of derivation rules give rise to different interpretations of what it means for an expression to be a theorem. Some derivation rules and formal languages are intended to capture mathematical reasoning; the most common examples use first-order logic. Other deductive systems describe term rewriting, such as the reduction rules for  calculus.


          The definition of theorems as elements of a formal language allows for results in proof theory that study the structure of formal proofs and the structure of provable formulas. The most famous result is Gdel's incompleteness theorem; by representing theorems about basic number theory as expressions in a formal language, and then representing this language within number theory itself, Gdel constructed examples of statements that are neither provable nor disprovable from axiomatizations of number theory.


          


          Relation with scientific theories


          Theorems in mathematics and theories in science are fundamentally different in their epistemology. A scientific theory cannot be proven; its key attribute is that it is falsifiable, that is, it makes predictions about the natural world that are testable by experiments. Any disagreement between prediction and experiment demonstrates the incorrectness of the scientific theory, or at least limits its accuracy or domain of validity. Mathematical theorems, on the other hand, are purely abstract formal statements: the proof of a theorem cannot involve experiments or other empirical evidence in the same way such evidence is used to support scientific theories.
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              The Collatz conjecture: one way to illustrate its complexity is to extend the iteration from the natural numbers to the complex numbers. The result is a fractal, which (in accordance with universality) resembles the Mandelbrot set.
            

          


          Nonetheless, there is some degree of empiricism and data collection involved in the discovery of mathematical theorems. By establishing a pattern, sometimes with the use of a powerful computer, mathematicians may have an idea of what to prove, and in some cases even a plan for how to set about doing the proof. For example, the Collatz conjecture has been verified for start values up to about 2.881018. The Riemann hypothesis has been verified for the first 10 trillion zeroes of the zeta function. Neither of these statements is considered to be proven.


          Such evidence does not constitute proof. For example, the Mertens conjecture is a statement about natural numbers that is now known to be false, but no explicit counterexample (i.e., a natural number n for which the Mertens function M(n) equals or exceeds the square root of n) is known: all numbers less than 1014 have the Mertens property, and the smallest number which does not have this property is only known to be less than the exponential of 1.591040, which is approximately 10 to the power 4.31039. Since the number of particles in the universe is generally considered to be less than 10 to the power 100 (a googol), there is no hope to find an explicit counterexample by exhaustive search at present.


          Note that the word "theory" also exists in mathematics, to denote a body of mathematical axioms, definitions and theorems, as in, for example, group theory. There are also "theorems" in science, particularly physics, and in engineering, but they often have statements and proofs in which physical assumptions and intuition play an important role; the physical axioms on which such "theorems" are based are themselves falsifiable.


          


          Terminology


          Theorems are often indicated by several other terms: the actual label "theorem" is reserved for the most important results, whereas results which are less important, or distinguished in other ways, are named by different terminology.


          
            	A proposition is a statement not associated with any particular theorem. This term sometimes connotes a statement with a simple proof.


            	A lemma is a "pre-theorem", a statement that forms part of the proof of a larger theorem. The distinction between theorems and lemmas is rather arbitrary, since one mathematician's major result is another's minor claim. Gauss's lemma and Zorn's lemma, for example, are interesting enough that some authors present the nominal lemma without going on to use it in the proof of a theorem.


            	A corollary is a proposition that follows with little or no proof from one other theorem or definition. That is, proposition B is a corollary of a proposition A if B can readily be deduced from A.


            	A claim is a necessary or independently interesting result that may be part of the proof of another statement. Despite the name, claims must be proved.

          


          There are other terms, less commonly used, which are conventionally attached to proven statements, so that certain theorems are referred to by historical or customary names. For examples:


          
            	Identity, used for theorems which state an equality between two mathematical expressions. Examples include Euler's identity and Vandermonde's identity.


            	Rule, used for certain theorems such as Bayes' rule and Cramer's rule, that establish useful formulas.


            	Law. Examples include the law of large numbers, the law of cosines, and Kolmogorov's zero-one law.


            	Principle. Examples include Harnack's principle, the least upper bound principle, and the pigeonhole principle.


            	A Converse is a reverse theorem. For example, If a theorem states that A is a related to B, it's converse would state that B is related to A. The converse of a theorem need not be always true.

          


          A few well-known theorems have even more idiosyncratic names. The division algorithm a theorem expressing the outcome of division in the natural numbers and more general rings. The BanachTarski paradox is a theorem in measure theory that is paradoxical in the sense that it contradicts common intuitions about volume in three-dimensional space.


          An unproven statement that is believed to be true is called a conjecture (or sometimes a hypothesis, but with a different meaning from the one discussed above). To be considered a conjecture, a statement must usually be proposed publicly, at which point the name of the proponent may be attached to the conjecture, as with Goldbach's conjecture. Other famous conjectures include the Collatz conjecture and the Riemann hypothesis.


          


          Layout


          A theorem and its proof are typically laid out as follows:


          
            	Theorem (name of person who proved it and year of discovery, proof or publication).


            	Statement of theorem.


            	Proof.


            	Description of proof.

          


          The end of the proof may be signalled by the letters Q.E.D. meaning " quod erat demonstrandum" or by one of the tombstone marks "□" or "∎" meaning "End of Proof", introduced by Paul Halmos following their usage in magazine articles.


          The exact style will depend on the author or publication. Many publications provide instructions or macros for typesetting in the house style.


          It is common for a theorem to be preceded by definitions describing the exact meaning of the terms used in the theorem. It is also common for a theorem to be preceded by a number of propositions or lemmas which are then used in the proof. However, lemmas are sometimes embedded in the proof of a theorem, either with nested proofs, or with their proofs presented after the proof of the theorem.


          Corollaries to a theorem are either presented between the theorem and the proof, or directly after the proof. Sometimes corollaries have proofs of their own which explain why they follow from the theorem.


          


          Lore


          It has been estimated that over a quarter of a million theorems are proved every year.


          The well-known aphorism, "A mathematician is a device for turning coffee into theorems", is probably due to Alfrd Rnyi, although it is often attributed to Rnyi's colleague Paul Erdős (and Rnyi may have been thinking of Erdős), who was famous for the many theorems he produced, the number of his collaborations, and his coffee drinking.


          The classification of finite simple groups is regarded by some to be the longest proof of a theorem; it comprises tens of thousands of pages in 500 journal articles by some 100 authors. These papers are together believed to give a complete proof, and there are several ongoing projects to shorten and simplify this proof.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Theorem"
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          The theory of relativity, or simply relativity, refers specifically to two theories of Albert Einstein: special relativity and general relativity. However, "relativity" can also refer to Galilean relativity.


          The term "theory of relativity" was coined by Max Planck in 1908 to emphasize how special relativity (and later, general relativity) uses the principle of relativity.


          


          Special relativity


          Special relativity is a theory of the structure of spacetime. It was introduced in Albert Einstein's 1905 paper " On the Electrodynamics of Moving Bodies". Special relativity is based on two postulates which are contradictory in classical mechanics:


          
            	The laws of physics are the same for all observers in uniform motion relative to one another (Galileo's principle of relativity),


            	The speed of light in a vacuum is the same for all observers, regardless of their relative motion or of the motion of the source of the light.

          


          The resultant theory has many surprising consequences. Some of these are:


          
            	Time dilation: Moving clocks are measured to tick more slowly than an observer's "stationary" clock.


            	Length contraction: Objects are measured to be shortened in the direction that they are moving with respect to the observer.


            	Relativity of simultaneity: two events that appear simultaneous to an observer A will not be simultaneous to an observer B if B is moving with respect to A.


            	Mass-energy equivalence: E=mc, energy and mass are equivalent and transmutable.

          


          The defining feature of special relativity is the replacement of the Galilean transformations of classical mechanics by the Lorentz transformations. (See Maxwell's equations of electromagnetism and introduction to special relativity).


          


          General relativity


          General relativity is a theory of gravitation developed by Einstein in the years 19071915. The development of general relativity began with the equivalence principle, under which the states of accelerated motion and being at rest in a gravitational field (for example when standing on the surface of the Earth) are physically identical. The upshot of this is that free fall is inertial motion: In other words an object in free fall is falling because that is how objects move when there is no force being exerted on them, instead of this being due to the force of gravity as is the case in classical mechanics. This is incompatible with classical mechanics and special relativity because in those theories inertially moving objects cannot accelerate with respect to each other, but objects in free fall do so. To resolve this difficulty Einstein first proposed that spacetime is curved. In 1915, he devised the Einstein field equations which relate the curvature of spacetime with the mass, energy, and momentum within it.


          Some of the consequences of general relativity are:


          
            	Time goes more slowly at lower gravitational potentials. This is called gravitational time dilation.


            	Orbits precess in a way unexpected in Newton's theory of gravity. (This has been observed in the orbit of Mercury and in binary pulsars).


            	Even rays of light (which are weightless) bend in the presence of a gravitational field.


            	The Universe is expanding, and the far parts of it are moving away from us faster than the speed of light. This does not contradict the theory of special relativity, since it is space itself that is expanding.


            	Frame-dragging, in which a rotating mass "drags along" the space time around it.

          


          Technically, general relativity is a metric theory of gravitation whose defining feature is its use of the Einstein field equations. The solutions of the field equations are metric tensors which define the topology of the spacetime and how objects move inertially.


          
            Retrieved from " http://en.wikipedia.org/wiki/Theory_of_relativity"
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              	John Bunyan
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              	United Kingdom
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          The Pilgrim's Progress from This World to That Which Is to Come by John Bunyan (published 1678) is an allegorical novel.


          It is regarded as one of the greatest classics of literature, and has been translated into more than 100 languages. The original English text consists of 108,260 words. It is divided into two parts, each of which reads as a continuous narrative, not being further divided into chapters.


          Bunyan wrote this book while imprisoned in 1675 for violations of the Conventicle Act, which prohibited the holding of religious services outside the auspices of the established Church of England. An expanded edition, with additions written after Bunyan was freed, appeared in 1679. The Second Part appeared in 1684. There were eleven editions of the first part in John Bunyan's lifetime, published in 1678, 1679, 1680, 1681, 1682, 1683, 1684, 1685, 1688, and there were two editions of the second part, published in 1684 and 1686.


          


          Plot summary


          Template:Spoiler


          


          First part


          The allegory tells of Christian, an everyman character, who makes his way from the "City of Destruction" (earth) to the "Celestial City" ( heaven) of Zion. Christian finds himself weighed down by a great burden that he gets from reading a book (obviously the Bible). This burden, which would cause him to sink into Tophet ( hell), is Christian's acute, immediate concern that impels him to the crisis of what to do for deliverance. Evangelist suddenly comes by to direct Christian for deliverance to the "Wicket Gate," which is the direction indicated by a "shining light" that Christian thinks he sees. An insight into what the burden is allegorically is given by Help, Christian's rescuer from the Slough of Despond:


          
            This miry slough is such a place as cannot be mended: it is the descent whither the scum and filth that attends conviction for sin doth continually run, and therefore it is called the Slough of Despond.

          


          Christian's burden had caused him to sink even further down into the slough than one who might have been unburdened; hence, the burden allegorically is the weight of the conviction of one's sin. Christian leaves his home, his wife, and children to save himself when his attempts to persuade them to join him are frustrated.


          
            [image: Burdened Christian flees from home]

            
              Burdened Christian flees from home
            

          


          On his way to the Wicket Gate, Christian is led astray by Mr. Worldly Wiseman into seeking deliverance from his burden through the Law, supposedly with the help of a Mr. Legality and his son Civility in the village of Morality, rather than through Christ, allegorically by way of the Wicket Gate. Evangelist meets Christian before a life-threatening mountain, Mt. Sinai, that keeps Christian from getting to Mr. Legality's home. Evangelist shows Christian that he had sinned by turning out of his way, but assures him that he will be welcomed at the Wicket Gate. Christian turns around and goes to the Wicket Gate.


          At the Wicket Gate begins the "straight and narrow" King's Highway, and Christian is directed onto it by the gatekeeper Good-will. In the Second Part, Good-will is shown to be Jesus himself. Christian makes his way from there to the House of the Interpreter, where he is shown pictures and tableaux that portray or dramatize aspects of the Christian faith and life.


          From the House of the Interpreter, Christian finally reaches the "place of deliverance" (allegorically, the cross of Calvary and the open sepulcher of Christ), where the "straps" that bound Christian's burden to him break, and it rolls away into the open sepulcher. This event happens relatively early in the narrative: the immediate need of Christian at the beginning of the story being so quickly remedied. After Christian is relieved of his burden, he is greeted by three shining ones, who give him the greeting of peace, new garments, and a scroll as a passport into the Celestial Citythese are allegorical figures indicative of Christian Baptism.


          Atop the Hill of Difficulty, Christian makes his first stop for the night at the House Beautiful, which is an allegory of the local Christian congregation. Christian spends three days here, and leaves clothed with armor (Eph. 6:11-18) , which stands him in good stead in his battle against Apollyon in the Valley of Humiliation. After the battle, he travels in the night through the Valley of the Shadow of Death, where in the midst of the gloom and terror he hears the words of the Twenty-third Psalm, spoken possibly by his friend Faithful:


          
            Yea, though I walk through the valley of the shadow of death, I will fear no evil: for thou art with me; thy rod and thy staff they comfort me. ( Psalms 23:4.)

          


          As he leaves this valley, the sun rises on a new day.


          Just outside the Valley of the Shadow of Death he meets Faithful, also a former resident of the City of Destruction, who accompanies him to Vanity Fair, where both are arrested and detained because of their disdain for the wares and business of the fair. Faithful is put on trial, and executed as a martyr. Hopeful, a resident of Vanity, takes Faithful's place to be Christian's companion for the rest of the way.


          Along a rough stretch of road, Christian and Hopeful leave the highway to travel on the easier By-Path Meadow, where they are forced to spend the night due to a rainstorm. In the morning they are captured by Giant Despair, who takes them to his Doubting Castle, where they are imprisoned, beaten and starved. The giant wants them to commit suicide, but they endure the ordeal until Christian realizes that a key he has called Promise will open all the doors and gates of Doubting Castle, from which they escape.


          The Delectable Mountains form the next stage of Christian and Hopeful's journey, where the shepherds show them some of the wonders of the place also known as "Immanuel's Land."


          On the way, Christian and Hopeful meet a lad named Ignorance, who has the vain hope of entering the Celestial City even though he believes in work's righteousness. A ferryman with the name, Vain Hope, ferries Ignorance across the River of Death, only for him to be turned away from the gates of Celestial City and cast into hell.


          Christian and Hopeful make it through the dangerous Enchanted Ground into the Land of Beulah, where they ready themselves to cross the River of Death on foot to Mount Zion and the Celestial City. Christian has a rough time of it, but Hopeful helps him over, and they are welcomed into the Celestial City.


          


          Second part


          The Second Part of The Pilgrim's Progress presents the pilgrimage of Christian's wife, Christiana, their sons, and the maiden Mercy. They visit the same stopping places that Christian did, with the addition of Gaius' Inn between the Valley of the Shadow of Death and Vanity Fair, but they take a longer time to accommodate marriage and childbirth for Christiana and four sons and their wives. The hero of the story is Greatheart, the servant of the Interpreter, who is a pilgrim's guide to the Celestial City. He kills four giants, including Giant Despair, and participates in the slaying of a monster that terrorizes the city of Vanity.


          The passage of years in this second pilgrimage better allegorizes the journey of the Christian life. By using heroines, Bunyan in the Second Part illustrates how women as well as men can be brave pilgrims.


          Alexander M. Witherspoon, professor of English at Yale University, writes in a prefatory essay:


          
            Part II, which appeared in 1684, is much more than a mere sequel to or repetition of the earlier volume. It clarifies and reinforces and justifies the story of Part I. The beam of Bunyan's spotlight is broadened to include Christian's family and other, men, women, and children; the incidents and accidents of everyday life are more numerous, the joys of the pilgrimage tend to outweigh the hardships, and to the faith and hope of Part I is added in abundant measure that greatest of virtues, charity. The two parts of The Pilgrim's Progress in reality constitute a whole, and the whole is, without doubt, the most influential religious book ever written in the English language. [Pocket Books, Inc., edition, New York, 1957, Introduction, p. vi.]

          


          When the pilgrims end up in the Land of Beulah, they cross over the River of Death by appointment. As a matter of importance to Christians of Bunyan's persuasion reflected in the narrative of The Pilgrim's Progress, the last words of the pilgrims as they cross over the river are recorded. The four sons of Christian and their families do not cross, but remain for the support of the church in that place.


          


          Characters in the First Part (main characters in capitals)
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            	CHRISTIAN, whose name was Graceless at some time before in his life, the protagonist in the First Part, whose journey to the Celestial City is the plot of the story.


            	EVANGELIST, the religious man who puts Christian on the path to the Celestial City.


            	Obstinate, one of the two residents of The City of Destruction who run after Christian when he first sets out in order to bring him back


            	Pliable, the other of the two, who goes with Christian until both of them fall into the Slough of Despond. Pliable then returns home when he gets out of the slough.


            	Help, Christian's rescuer from the Slough of Despond


            	MR. WORLDLY WISEMAN, a resident of a place called Carnal Policy, who persuades Christian go out of his way to be helped by a Mr. Legality and then move to the City of Morality


            	GOODWILL, the keeper of the Wicket Gate through which one enters the "straight and narrow way" (also referred to as "the King's Highway") to the Celestial City. In the Second Part we find that this character is none other than Jesus Christ Himself.


            	Beelzebub, literally "Lord of the Flies," one of the devil's companion archdevils who had erected a fort near the Wicket Gate from which he and his companions could shoot arrows at those who are about to enter the Wicket Gate. He is also the Lord of Vanity Fair.


            	THE INTERPRETER, the one who has his House along the way as a rest stop for travelers to check in to see pictures and dioramas to teach them the right way to live the Christian life. He has been identified as the Holy Spirit. He also appears in the Second Part.


            	Shining Ones, the messengers and servants of "the Lord of the Hill," God. They are obviously the holy angels.


            	Formalist, one of two travelers on the King's Highway, who do not come in by the Wicket Gate but climb over the wall that encloses it at least from the hill and sepulcre up to the Hill Difficulty. He takes one of the two bypaths that avoid the Hill Difficulty but is lost


            	Hypocrisy, the companion of Formalist. He takes the other of the two bypaths and is also lost.


            	Timorous, one of two who try to persuade Christian to go back for fear of the chained lions near the House Beautiful. He is a relative of Mrs. Timorous of the Second Part. His companion is:


            	Mistrust


            	Watchful, the porter of the House Beautiful. He also appears in the Second Part, and receives "a gold angel" coin from Christiana for his kindness and service to her and her companions. "Watchful" is also the name of one of the Delectable Mountains shepherds.


            	Discretion, one of the maids of the House Beautiful, which represents the church


            	Prudence, another of the House Beautiful maidens. She appears in the Second Part


            	Piety, another of the House Beautiful maidens. She appears in the Second Part


            	Charity, another of the House Beautiful maidens. She appears in the Second Part


            	APOLLYON, literally "Destroyer," the lord of the City of Destruction and one of the devil's companion archdevils, who tries to force Christian to return to his domain and service. His battle with Christian takes place in the Valley of Humiliation, just below the House Beautiful. He appears as a dragonlike creature with scales and bats' wings. He takes darts from his body to throw at his opponents.


            	FAITHFUL, Christian's friend from the City of Destruction, who is also going on pilgrimage. Christian meets him just after he gets through the Valley of the Shadow of Death


            	Wanton, a temptress who tries to get Faithful to leave his journey to the Celestial City. She may be the popular resident of the City of Destruction, Madam Wanton, who hosted a house party for friends of Mrs. Timorous.


            	Adam the First, "the old man" (representing the flesh/carnality) who tries to persuade Faithful to leave his journey and come live with his 3 daughters: the Lust of the flesh, the Lust of the eyes, and the Pride of life.


            	Moses, the severe violent avenger (representing the Law, which knows no mercy) who tries to kill Faithful for his momentary weakness in wanting to go with Adam the First out of the way


            	Talkative, a hypocrite from the City of Destruction, who lived on Prating Row, known to Christian. Plainly put, he's all talk and no action, or spiritually put, he talks fervently of religion, but has no evident works as a result of true salvation.


            	Lord Hate-good, the judge who tries Faithful in Vanity Fair


            	Envy, the first witness against Faithful


            	Superstition, the second witness against Faithful


            	Pick-Thank, the third witness against Faithful


            	HOPEFUL, the resident of Vanity Fair, who takes Faithful's place as Christian fellow traveler. The character HOPEFUL poses an inconsistency in that there is a necessity imposed on the pilgrims that they enter the "King's Highway" by the Wicket Gate. HOPEFUL did not; however, of him we read: "... one died to bear testimony to the truth, and another rises out of his ashes to be a companion with Christian in his pilgrimage." HOPEFUL assumes FAITHFUL'S place by God's design. Theologically and allegorically it would follow in that "faith" is trust in God as far as things present are concerned, and "hope," biblically the same as "faith," is trust in God as far as things of the future are concerned. (HOPEFUL would follow FAITHFUL.) The other factor is Vanity Fair's location right on the straight and narrow way. IGNORANCE, in contrast to HOPEFUL, came from the Country of Conceit, that connected to the "King's Highway" by means of a crooked lane. IGNORANCE was told by CHRISTIAN and HOPEFUL that he should have entered the highway through the Wicket Gate.


            	Mr. By-Ends, a hypocritical pilgrim who perishes in the Hill Lucre silver mine with three of his friends. A "by-end" is a pursuit that is achieved indirectly. In the case of By-Ends and his companions, it is pursuing financial gain through religion.


            	Demas, a deceiver, who beckons to pilgrims at the Hill Lucre to come and join in the supposed silver mining going on in it.


            	GIANT DESPAIR, the owner of Doubting Castle, where Christians are imprisoned and murdered. He appears in the Second Part and is slain by GREAT-HEART


            	Giantess Diffidence, Despair's wife. She appears in the Second Part, and is slain by OLD HONEST


            	Knowledge, one of the shepherds of the Delectable Mountains


            	Experience, another of the Delectable Mountains shepherds


            	Watchful, another of the Delectable Mountains shepherds


            	Sincere, another of the Delectable Mountains shepherds


            	IGNORANCE, "a brisk young lad," who joins the "King's Highway" by way of the "crooked lane" that comes from his native country, called "Conceit." He follows Christian and Hopeful and on two occasions talks with them. He believes that he will be received into the Celestial City because of his doing good works in accordance with God's will. Christian and Hopeful try to set him right, but they fail. He gets a ferryman, Vain-Hope, to ferry him across the River of Death rather than cross it on foot as one is supposed to, but he is thrown from the Celestial City gate through one of the doorways (by-ways) to hell at the direction of God, the King of the Celestial City.


            	The Flatterer, a deceiver who leads Christian and Hopeful out of their way, when they fail to look at the roadmap given them by the Shepherds of the Delectable Mountains.


            	Atheist, a mocker of CHRISTIAN and HOPEFUL, who goes the opposite way on the "King's Highway" because he boasts that he knows that God and the Celestial City do not exist.

          


          


          Characters in the Second Part (main ones, in capitals)


          
            	Mr. Sagacity, a guest narrator who meets Bunyan himself in his new dream and recounts the events of the Second Part up to the arrival at the Wicket Gate.


            	CHRISTIANA, wife of CHRISTIAN, who leads her four sons and neighbour MERCY on pilgrimage


            	MATTHEW, CHRISTIAN and CHRISTIANA'S eldest son, who marries MERCY


            	SAMUEL, second eldest son, who marries Grace, Mr. Mnason's daughter


            	JOSEPH, third eldest son, who marries Martha, Mr. Mnason's daughter


            	JAMES, youngest son, who marries Phoebe, Gaius's daughter


            	MERCY, CHRISTIANA's neighbour, who goes with her on pilgrimage and marries MATTHEW


            	Mrs. Timorous, relative of the Timorous of the First Part, who comes with MERCY to see CHRISTIANA before she sets out on pilgrimage


            	Ill-favoured Ones, two evil characters CHRISTIANA sees in her dream, whom she and MERCY actually encounter when they leave the Wicket Gate


            	Innocent, a young serving maid of the INTERPRETER, who answers the door of the house when Christiana and her companions arrive, and who conducts them to the garden bath, which signifies Christian baptism.


            	MR. GREAT-HEART, the guide and body-guard sent by the INTERPRETER with CHRISTIANA and her companions from his house to their journey's end. He proves to be one of the main protagonists in the Second Part


            	Giant Grim, who "backs the [chained] lions" near the House Beautiful, slain by GREAT-HEART. He is also known as Bloody-man.


            	Humble-Mind, one of the maidens of the House Beautiful, who makes her appearance in the Second Part.


            	Mr. Brisk, a suitor of MERCY's, who gives up on her when he finds out that she makes clothing only to give away to the poor


            	Mr. Skill, the physician called to the House Beautiful to cure Matthew of his illness in eating the apples of Beelzebub


            	Giant Maul, a giant that GREAT-HEART kills as the pilgrim's leave the Valley of the Shadow of Death


            	OLD HONEST, a pilgrim that joins them, a welcome companion to GREAT-HEART.


            	Mr. Fearing, a pilgrim whom GREAT-HEART had "conducted" to the Celestial City in an earlier pilgrimage. He was noted for his timidness. He is Mr. Feeble-Mind's uncle.


            	Gaius, an innkeeper the pilgrim's stay with for some years after they leave the Valley of the Shadow of Death. He gives his daughter Phebe to JAMES in marriage. The lodging fee for his inn is paid by the Good Samaritan.


            	Giant Slay-Good, a giant that enlists the help of evil-doers on the King's Highway to abduct pilgrims, murder, and consume them.


            	Mr. Feeble-Mind, rescued from Slay-Good by Mr. Great-Heart, who joins Christiana's company of pilgrims


            	Phoebe, Gaius's daughter, who marries JAMES.


            	Mr. Ready-to-Halt, a pilgrim who meets CHRISTIANA'S train of pilgrims at Gaius's door, and becomes the companion of Mr. Feeble-mind, to whom he gives one of his crutches.


            	Mr. Mnason, a resident of the town of Vanity, who puts up the pilgrims for a time, and gives his daughters Grace and Martha in marriage to SAMUEL and JOSEPH respectively.


            	Grace, Mnason's daughter, who marries SAMUEL


            	Martha, Mnason's daughter, who marries JOSEPH


            	Mr. Despondency, a rescued prisoner from Doubting Castle


            	Much-Afraid, his daughter


            	Mr. VALIANT-FOR-TRUTH, a pilgrim they find all bloody, with his sword in his hand, after leaving the Delectable Mountains


            	Mr. Stand-Fast, a pilgrim found while praying for deliverance from Madame Bubble


            	Madame Bubble, witch whose enchantments made the Enchanted Ground what it is, who is the adulterous woman mentioned in the biblical book of Proverbs

          


          


          Places in The Pilgrim's Progress


          
            [image: A map of the places Pilgrim travels through on his progress; a fold-out map from an edition printed in England in 1778]
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            	City of Destruction, Christian's home, representative of the world (cf. Isaiah 19:18)


            	Slough of Despond, the miry swamp on the way to the Wicket Gate, one of the hazards of the journey to the Celestial City. In the First Part, Christian falling into it, sinks further under the weight of his sins (his burden) and his sense of their guilt.


            	Mount Sinai, a frightening mountain near the Village of Morality that threatens all who would go there


            	Wicket Gate, the entry point of the straight and narrow way to the Celestial City. Pilgrims are required to enter the way by way of the Wicket Gate.


            	House of the Interpreter, a type of spiritual museum to guide the pilgrims to the Celestial City


            	Hill and Sepulchre', surmounted by three crosses, emblematic of Calvary and the tomb of Christ


            	Hill Difficulty, both the hill and the road up is called "Difficulty"; it is flanked by two treacherous byways "Danger" and "Destruction." There are three choices: CHRISTIAN takes "Difficulty" (the right way), and Formalist and Hypocrisy take the two other ways, which prove to be fatal dead ends.


            	House Beautiful, a fine home that serves as rest stop for pilgrims to the Celestial City. It apparently sits atop the Hill Difficulty. From the House Beautiful one can see forward to the Delectable Mountains.


            	Valley of Humiliation, the valley the other side of the Hill Difficulty, where Christian meets Apollyon. This valley had been a delight to the "Lord of the Hill" Jesus Christ in his "state of humiliation."


            	Valley of the Shadow of Death, a treacherous valley with a quick sand bog on one side and a deep chasm/ditch on the other side of the King's Highway going through it (cf. Psalm 23:4).


            	Gaius's inn, a rest stop in the Second Part


            	Vanity and Vanity Fair, a city through which the King's Highway passes where a yearlong fair is held


            	Hill Lucre, location of a reputed silver mine, that proves to be the place where By-Ends and his companions are lost


            	Plain Ease, a pleasant area traversed by the pilgrims


            	By-Path Meadow, the place leading to the grounds of Doubting Castle


            	Doubting Castle, the home of Giant Despair and his wife; only one key could open it, the key Promise.


            	The Delectable Mountains, know as "Immanuel's Land." Lush country from whose heights one can see many delights and curiosities. It is inhabited by sheep and their shepherds, and from Mount Clear one can see the Celestial City.


            	The Enchanted Ground, an area through which the King's Highway passes that has air that makes pilgrims want to stop to sleep. If one goes to sleep in this place, one never wakes up


            	The Land of Beulah, a lush garden area just this side of the River of Death


            	The River of Death, the dreadful river that surrounds Mount Zion, deeper or shallower depending on the faith of the one traversing it


            	The Celestial City, the "Desired Country" of pilgrims, heaven, the dwelling place of the "Lord of the Hill," God. It is situated on Mount Zion.

          


          Template:Endspoiler


          


          The Pilgrim's Progress in Literature and Culture


          
            [image: The frontispiece and title-page from an edition printed in England in 1778]
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          The allegory of this book has antecedents in a large number of Christian devotional works that speak of the soul's path to Heaven, from the Lyke-Wake Dirge forwards. Bunyan's allegory stands out above his predecessors because of his simple and effective, if somewhat nave, prose style, steeped in Biblical texts and cadences. He confesses his own navet in the verse prologue to the book:


          
            	". . . I did not think

            To shew to all the World my Pen and Ink

            In such a mode; I only thought to make

            I knew not what: nor did I undertake

            Thereby to please my Neighbour; no not I;

            I did it mine own self to gratifie."

          


          John Bunyan himself wrote a popular hymn that encourages a hearer to become a pilgrim like Christian: All Who Would Valiant Be.


          Because of the widespread longtime popularity of this classic, Christian's hazardswhether originally from Bunyan or borrowed by him from the Biblethe "Slough of Despond," the "Hill Difficulty," "Valley of the Shadow of Death," "Doubting Castle," and the "Enchanted Ground", his temptations (the wares of "Vanity Fair" and the pleasantness of "By-Path Meadow"), his foes ("Apollyon" and "Giant Despair"), and the helpful stopping places he visits (the "House of the Interpreter," the "House Beautiful," the "Delectable Mountains," and the "Land of Beulah") as phrases have become proverbial in English. For example, "One has one's own Slough of Despond to trudge through."


          The Pilgrim's Progress' explicitly Protestant theology also made it much more popular than its predecessors. Finally, Bunyan's gifts and plain style breathe life into the abstractions of the anthropomorphized temptations and abstractions that Christian encounters and converses with on his course to Heaven. Samuel Johnson said that "this is the great merit of the book, that the most cultivated man cannot find anything to praise more highly, and the child knows nothing more amusing." Three years after its publication (1681), it was reprinted in colonial America, and was widely read in the Puritan colonies. It went through eleven editions during the remainder of Bunyan's lifetime (1678-1688).


          The book was the basis of an opera by Ralph Vaughan Williams, premiered in 1951; see The Pilgrim's Progress (opera).


          E. E. Cummings also makes numerous references to it in his prose work, The Enormous Room.


          "The Celestial Railroad", a short story by Nathaniel Hawthorne, recreates Christian's journey in Hawthorne's time. Progressive thinkers have replaced the footpath by a railroad, and pilgrims may now travel under steam power. The journey is considerably faster, but ultimately no more sure than before.


          John Buchan was an admirer of Bunyan, and Pilgrim's Progress features significantly in his third Richard Hannay novel, Mr Standfast, which also takes its title from one of Bunyan's characters.


          Alan Moore in his League of Extraordinary Gentlemen enlists The Pilgrim's Progress protagonist, Christian, as a member of the earliest version of this group, Prospero's Men. This group disbanded in 1690 after Christian found his "heavenly country" and departed this world.


          Danzig's Mother video begins with the quote Then I saw there was a way to Hell, even from the gates of Heaven .


          It also figures prominently in Louisa May Alcott's Little Women, whose protagonist Jo reads it at the outset of the novel, and tries to follow the good example of Bunyan's Christian.


          C. S. Lewis wrote a book inspired by The Pilgrim's Progress called The Pilgrim's Regress, in which a character named John follows a vision to escape from The Landlord, a less friendly version of The Owner in Pilgrim's Regress. It is an allegory of C. S. Lewis' own jouney from a religious childhood to a pagan adulthood in which he rediscovers his Christian God at last.


          The character of Billy Pilgrim in Slaughterhouse-5: The Children's Crusade, by Kurt Vonnegut, is a clear homage to a similar journey to enlightenment experienced by Christian, although Billy's is a journey which leads him to an existential acceptance of life and of a fatalist human condition. Vonnegut's parallel to The Pilgrim's Progress is deliberate and evident in Billy's surname.


          Ambitious animation studio Halas and Batchelor were working on a film version of The Pilgrim's Progress, but the project was shelved.


          A 3D animated adaptation of the story can be found on YouTube.com


          


          Editions


          
            	James Clarke & Co Ltd, 1987, ISBN 0-7188-2164-5


            	Oxford at the Clarendon Press, edited by James Wharey and Roger Sharrock, providing a critical edition of all 13 editions of both parts from the author's lifetime, 1960, ISBN 0-19-811802-3


            	Penguin Books, London, 1987, ISBN 0-14-043004-0

          


          


          Abridged Editions


          
            	The Children's Pilgrim's Progress. The story taken from the work by John Bunyan. New York: Sheldon and Company, 1866.


            	John Bunyan's Dream Story: the Pilgrim's Progress retold for children and adapted to school reading by James Baldwin. New York: American Book Co., 1913. This adaptation excludes all religious elements of the work.

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/The_Pilgrim%27s_Progress"
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        The Planets


        
          

          The Planets Op. 32 is a seven-movement orchestral suite by the English composer Gustav Holst, written between 1914 and 1916. The Planets is the most-performed composition by an English composer. Its first complete public performance was on October 10, 1920 in Birmingham, with Appleby Matthews conducting. However, an earlier invitation-only premiere occurred during World War I on September 29, 1918, in the Queen's Hall in London, conducted by Adrian Boult.


          The elaborate score of The Planets produces unusual, complex sounds by using some unique instruments and multiples of instruments in the large orchestra (like Mahler's Sixth of 1906), such as three oboes, three bassoons, two piccolos, two harps, bass oboe, two timpani players, glockenspiel, celesta, xylophone, tubular bells, and organ (see "Instrumentation" below). Holst had been influenced by Stravinsky, who used four oboes and four bassoons in his Rite of Spring (1912-1913) and by Schoenberg's 1909 composition titled " Five Pieces for Orchestra".



          


          Background


          The concept of the work is astrological rather than astronomical (which is why Earth is not included). The idea was suggested to Holst by Clifford Bax, who introduced him to astrology when the two were amongst a small group of English artists holidaying in Majorca in the spring of 1913; Holst became quite a devotee of the subject, and liked to cast friends' horoscopes for fun. Each movement is intended to convey ideas and emotions associated with the human psyche, not the Roman deities. Holst also used Alan Leo's book What is a Horoscope? as a springboard for his own ideas, as well as for the subtitles (i.e., "The Bringer of...") for the movements.


          
            [image: The Queen's Hall: where The Planets premiered in 1918]
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          The Planets as a work in progress was originally scored for a piano duet, except for "Neptune," which was scored for a single organ, as Holst believed that the sound of the piano was too harsh for a world as mysterious and distant as Neptune. Holst then scored the suite for a large orchestra and it was in this incarnation that it became enormously popular. Holst's use of orchestration was very imaginative and colourful, showing the influence of Schoenberg, and other continental composers of the day rather than his English predecessors. The influence of Igor Stravinsky's The Firebird, Petrushka, and The Rite of Spring is especially notable. These new (at least for British audiences) sonorities helped make the suite an instant success. Although The Planets remains Holst's most popular work, the composer himself did not count it among his best creations and later in life complained that its popularity had completely surpassed his other works. He did, however, conduct a recorded performance of the suite in the early 1920s, and he was partial to his own favourite movement, "Saturn".


          During the last weeks of World War I, the private orchestral premiere of The Planets suite was held at rather short notice on September 29, 1918 in the Queen's Hall. It was hastily rehearsed; the musicians first saw the complicated music only two hours before the performance. Despite this auspicious venue, it was a comparably intimate affair, attended by around 250 invited associates, with a chamber orchestra and choir conducted by Boult at the request of his friendsHolst, and financial backer and fellow composer Balfour Gardiner. An ecstatically-received public concert was given a few weeks later while Holst was overseas, but out of the seven movements, only five were played. After the war, the first complete public performance occurred on October 10, 1920, in Birmingham. Holst himself conducted the London Symphony Orchestra performance of The Planets in 1926. In 2003, this was released on C by IMP.


          


          Instrumentation


          The work is scored for four flutes (third and fourth doubling piccolo, fourth also doubling "bass flute in G" ( alto flute) ), three oboes (the third doubling bass oboe), English horn, three clarinets in A and B flat, bass clarinet in B flat, three bassoons, contrabassoon, six French horns in F, four trumpets in C, three trombones, tenor tuba in B flat, tuba, timpani (six drums in total, requiring two players), bass drum, snare drum, cymbals, triangle, tambourine, gong, tubular bells, glockenspiel, xylophone, celesta, organ, two harps and strings.


          For "Neptune", two three-part women's choruses, located in an adjoining room which is to be screened from the audience, are required.


          


          Non-orchestral versions


          
            	One piano, four hands: "... John York found an engraved copy of Holst's own piano duet arrangement.";


            	One harp: Holst's own solo harp arrangement.


            	Two pianos: For a recording of a two-piano version, see Naxos-catalog-item-8.554369. Holst originally composed the suite for two pianos. He had his assistants play the four-hands version to aid in composition.


            	Organ: transcription by Peter Sykes.


            	Brass ensemble: the Empire Brass has recorded a shortened version of Jupiter.


            	Brass band: the Black Dyke Band has recorded and performed the complete suite in a transcription by Stephen Roberts.


            	Symphonic Band transcriptions written by Holst himself of Mars and Jupiter exist and are currently published by Boosey and Hawkes. A transcription for symphonic wind ensemble of the complete seven-movement suite was written by Merlin Patterson in 1998. (see "Media" below)

          


          


          Structure


          The suite has seven movements, each of them named after a planet and its corresponding Roman deity (see also Planets in astrology):


          
            	Mars, the Bringer of War


            	Venus, the Bringer of Peace


            	Mercury, the Winged Messenger


            	Jupiter, the Bringer of Jollity


            	Saturn, the Bringer of Old Age


            	Uranus, the Magician


            	Neptune, the Mystic

          


          With the exception of the first two movements, the order of the movements corresponds to increasing distance of their eponymous planets from the Earth. Some commentators have suggested that this is intentional, with the anomaly of Mars preceding Venus being a device to make the first four movements match the form of a symphony. One alternative explanation may be the ruling of astrological signs of the zodiac by the planets. If the zodiac signs are listed along with their ruling planets in the traditional order starting with Aries, ignoring duplication, Pluto (then undiscovered and now de-planetised), and the luminaries (the Sun and the Moon), then the order of the movements matches. Another possibility, this time from an astronomical perspective, is that the first three movements, representing the inner terrestrial planets, are ordered according to their decreasing distance from the Sun. The remaining movements, representing the gas giants that lie beyond the asteroid belt, are ordered by increasing distance from the Sun. Critic David Hurwitz offers an alternative explanation for the piece's structure: that "Jupiter" is the centrepoint of the suite and that the movements on either side are in mirror images. Thus "Mars" involves motion and "Neptune" is static; "Venus" is sublime while "Uranus" is vulgar, and "Mercury" is light and scherzando while "Saturn" is heavy and plodding. (This hypothesis is lent credence by the fact that the two outer movements, "Mars" and "Neptune," are both written in rather unusual quintuple meter.)


          "Neptune" was the first piece of music to have a fade-out ending. Holst stipulates that the women's choruses are "to be placed in an adjoining room, the door of which is to be left open until the last bar of the piece, when it is to be slowly and silently closed", and that the final bar (scored for choruses alone) is "to be repeated until the sound is lost in the distance". Although commonplace today, the effect bewitched audiences in the era before widespread recorded sound - after the initial 1918 run-through, Holst's daughter Imogen (in addition to watching the charwomen dancing in the aisles during "Jupiter") remarked that the ending was "unforgettable, with its hidden chorus of women's voices growing fainter and fainter... until the imagination knew no difference between sound and silence".


          


          Pluto


          Pluto was discovered in 1930, four years before Holst's death, and was hailed by astronomers as a new planet. Holst expressed no interest in writing a movement for it  he had become disillusioned by the popularity of the suite, believing that it took too much attention away from his other works.


          Numerous other composers have written their own Pluto movements. In 2000, the Hall Orchestra commissioned the composer Colin Matthews, a Holst specialist, to write a new eighth movement, which Matthews entitled Pluto, the Renewer. Dedicated to Imogen Holst, Gustav Holst's daughter, it was first performed in Manchester on May 11, 2000, with Kent Nagano conducting the Hall Orchestra. Matthews changed the ending of Neptune slightly so that the movement would lead directly into Pluto.


          In August 2006, the International Astronomical Union (IAU) for the first time defined the term "planet", which resulted in a change in Pluto's status, from a planet to a dwarf planet. Thus, Holst's original work is once again a complete representation of all the extra-terrestrial planets in the Solar System.


          


          Uses of The Planets


          


          British patriotism


          The melody of the slow middle section of Jupiter was arranged to form the hymn tune Thaxted (named after the village where Holst lived for many years). Holst adapted the work in 1921 to fit the metre of a poem beginning " I vow to thee, my country" that was written between 1908 and 1918 by Sir Cecil Spring-Rice. The lyrics in their final version were a response to the human cost of World War I. The hymn was first performed in 1925 and quickly became a patriotic anthem, although Holst had no such intentions when he originally composed the music. Another adaptation would be the tune used for the hymn "O God beyond all praising". An excerpt from Jupiter has also been used by ITV (a terrestrial TV company in the UK) as a theme tune for coverage of the Rugby Union World Cup since 1991, in a piece called 'World in Union'


          


          Films, television and video games


          Cliff Eidelman's 1991 score to Star Trek VI: The Undiscovered Country was inspired by the sound of The Planets, a copy of which was given to him by director Nicholas Meyer.


          Bill Conti's score for the 1983 motion picture The Right Stuff quotes "Mars" and "Jupiter" in Track 4, "Glenn's Flight."


          John Williams' score to Star Wars is very similar to parts of The Planets in many places. In particular, the scenes in which the Millenium Falcon is pulled into the Death Star by tractor beam, and near the end of the film when the Rebel Alliance flee the impending explosion of the Death Star, music is featured which bears striking resemblance to strains from "Mars."


          During the second season of The Venture Bros, during the episode " Hate Floats", Monarch Agents 21 and 24 sing a passage from "Mars" to celebrate their being called back to duty.


          In the soundtrack of the computer video game Diablo II: Lord of Destruction, the song "Siege" contains numerous allusions and rhythmic resemblance to "Mars."


          "Mars" was featured as the main theme song for the computer video game Outpost.


          "Saturn" was featured toward the end of the Mark Wahlberg movie "The Yards" as Wahlberg's character was riding on a subway train.


          "Mars" is the opening title theme song to Ambrosia Software's "Escape Velocity."


          


          Advertising


          The theme from "Jupiter" was used in an Australian advertisement in early 2008 for Bundaberg Rum.


          


          Popular culture


          Portions of The Planets, particularly "Mars" with its pounding 5/4 ostinato, have been covered and quoted extensively in heavy metal music, progressive rock, and electronica.


          
            	Frank Zappa playing with The Mothers of Invention plays the refrain of Jupiter in "The Invocation and Ritual Dance of the Young Pumpkin" on Absolutely Free. This segment is excluded from the live version continued within "Call Any Vegetable" on Just Another Band From LA [1972].


            	King Crimson's 1969 incarnation would play an improvised interpretation of "Mars, the Bringer of War" as the encore of their live set, with guitar, bass, and drums playing the 5/4 time ostinato, while Ian McDonald would improvise over the rhythmic pulse on the mellotron. The same piece appears on their 1970 album In the Wake of Poseidon as "The Devil's Triangle", so named for the three sections of the song, gradually becoming more and more improvised and avant-garde.


            	The intro to the song " Eyes of the Word" by British hard rock band Rainbow is based on "Mars, the Bringer of War". Band's drummer Cozy Powell subsequently based his solo, while touring with Emerson, Lake & Powell and Black Sabbath, on the same piece.


            	The intro to the song " Am I Evil" by British heavy metal band Diamond Head is also based on "Mars, the Bringer of War".


            	The chorus of the east coast thrash band Overkill's "Who Tends the Fire" (Megaforce 82045-2, 1989) is based on the Mars theme.


            	The intro and some interior sections of American death metal band Nile's "Ramses Bringer of War" (Relapse 6983, 1998) are based on Holst's Mars.


            	"The Divine Wings of Tragedy" by progressive metal band Symphony X (SPV 72833, 1999) includes a refrain of Mars material that holds the extended composition together.


            	"War (Mars, The Bringer of War)" by Van Helsings Curse (Koch 9524, 2003) is simply a reproduction of Mars with a voice-over.


            	Italian power metal band Domine does a song called "Mars, The Bringer of War" (Dragonheart, 1999) which uses significant Mars material.


            	A synthesized version of "Mars, The Bringer of War" appears on a self-titled Emerson, Lake & Powell album. (Polydor 5191, 1986)


            	The bridge of "Boom!" by hard rock band System of a Down (Sony 87062, 2002) is based on Mars.


            	The intro to " White Room" by Cream (Polydor 827578, 1968) is essentially a reworking of Mars theme material.


            	British pop artist Sands included some Mars material in the outro to "Listen to the Sky" (Rev-Ola 176, 2007) on a compilation of the same name.


            	Rick Wakeman recorded an abridged version of the entire suite called "Beyond The Planets" (telstar uk, 1985) with a 4 piece rock band.


            	Mars was rendered in techno stylings on the cd TechnoClassix: Never Mind Beethoven (Berwick Street 1, 1993); the track is called "Mars (the bringer of techno)".


            	Masque (Manfred Mann's Earth Band album) features parts of the Suite - of particular note is the first track "Joybringer(From Jupiter)" which is "Jupiter" with lyrics.


            	Part of "Jupiter" is used by Norwegian black metal artist Bathory in the song "Hammerheart" of the "Twilight of the Gods" album.

          


          
            Retrieved from " http://en.wikipedia.org/wiki/The_Planets"
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          The Proms (also more formally known as The BBC Proms, or The Henry Wood Promenade Concerts presented by the BBC) is an eight-week summer season of daily orchestral classical music concerts and other events held annually, predominantly in the Royal Albert Hall in South Kensington, London, United Kingdom. Founded in 1895, each season now consists of over 70 concerts in the Albert Hall, a series of eight chamber concerts and four Saturday Matinees at Cadogan Hall, additional Proms in the Park events across the United Kingdom on the Last Night and associated educational and children's events. It is the biggest classical music festival in the world.


          Proms is short for promenade concerts. The term promenade concert arose from the original practice of audience members promenading, or strolling, in some areas of the concert hall during the concert. Promming now refers to the use of the standing areas inside the hall (the arena and gallery) for which ticket prices are much lower than for the reserved seating. Single concert promming tickets can be purchased, with few exceptions, only on the day of the concert, which can give rise to long queues for well-known artists or works. Prommers can purchase full or half season tickets instead for guaranteed entry, although not guaranteed standing position. A number of Prommers are particularly keen in their attendance, and see it as a badge of honour to achieve the "Grand Slam" of attending every concert of the season. In 1997 one programme in the BBC documentary series "Modern Times" covered this dedicated following.


          


          History


          Although earlier promenade concert series had previously existed, the first Proms concert was held on 10 August 1895 in the Queen's Hall in Langham Place and was arranged by Robert Newman. Newman's idea was to encourage an audience who, though not normally attending classical concerts, would be attracted by the low ticket prices and more informal atmosphere (in addition to promenading, eating, drinking and smoking were all allowed).


          However, it is the conductor Henry Joseph Wood whose name is most closely associated with the concerts. As conductor from that first concert, Wood was largely responsible for expanding the repertoire heard in later concerts, such that by the 1920s the concerts had grown from being made up of largely more popular, less demanding works, to presenting music by contemporary composers such as Claude Debussy, Richard Strauss and Ralph Vaughan Williams. A bronze bust of Wood, belonging to the Royal Academy of Music, is placed in front of the Organ for the whole season. While now known as BBC Proms, the text on the tickets (along with the headline BBC Proms next to the BBC Logo), still says BBC Music presents the Henry Wood Promenade Concerts.


          In 1927, the BBC  later based at Broadcasting House opposite the hall  took over the running of the concerts, and when the BBC Symphony Orchestra was formed in 1930 it became the main orchestra for the concerts. At this time the season consisted of nights dedicated to particular composers; Mondays were Wagner, Fridays were Beethoven with other major composers being featured on other days. There were no Sunday performances.


          However, with the outbreak of World War II in 1939, the BBC withdrew its support. The Proms continued though, under private sponsorship, until the Queen's Hall was gutted by an air raid in 1941 (its site is now the St George's Hotel and BBC Henry Wood House). The following year, the Proms moved to their current home, the Royal Albert Hall, and the BBC took over once more. In 1944 however increased danger to the Royal Albert Hall from bombing meant that the Proms moved again to the Bedford Corn Exchange. This venue had been the home of the BBC Symphony Orchestra since 1941 and played host to the Proms until the end of the war.


          From the 1950s, the number of guest orchestras giving concerts in the season began to increase, with the first major international conductors ( Leopold Stokowski, Georg Solti and Carlo Maria Giulini) performing in 1963, and the first foreign orchestra, the Moscow Radio Orchestra, performing in 1966. Since that time, almost every major international orchestra, conductor and soloist has performed at the Proms. In 1970, Soft Machine's appearance led to press attention and comment as the first "pop" band to perform there.


          The other major conductor associated with the Proms was Sir Malcolm Sargent who was Chief Conductor between 1948 to 1966. He was noted for his immaculate appearance (evening dress, carnation) and his witty addresses where he good-naturedly chided the noisy prommers. Sir Malcolm championed choral music, classical and British composers especially the brilliant black composer Samuel Coleridge-Taylor. The charity founded in his name continues to hold a special 'Promenade Concert' each year shortly after the main season ends. The charity also benefits (along with the Musicians' Benevolent Fund and a third "musical" charity, chosen each year) by many thousands of pounds from a collection made by the prommers after most concerts. (The Malcolm Sargent Cancer Fund for Children merged with CLIC in early 2005 forming CLIC - Sargent).


          The Proms continue today, and still present newly commissioned music alongside pieces more central to the repertoire and early music. Innovations continue, with pre-Prom talks, lunchtime chamber concerts, children's Proms, Proms in the Park either appearing, or being featured more heavily over the past few years. In the UK, all concerts are broadcast on BBC Radio 3, an increasing number are shown on BBC4 with some also broadcast on BBC1 and BBC2. It is also possible to hear the concerts live from the BBC Proms website. The Last Night is also broadcast in many countries around the world.


          In 1996 a related series of eight lunchtime chamber concerts was started, taking place on Mondays during the Proms season. In their first year these were held in the Britten Hall of the Royal College of Music (just across Prince Consort Road from the Albert Hall). The following year they moved slightly further afield, to the Henry Cole Lecture Theatre at the V & A. In 2005 they moved further again, to the new Cadogan Hall, just off London's Sloane Square. These allow the Proms to include music which is not really suitable for the vast spaces of the Albert Hall.


          Since 1998, the Blue Peter Prom, in partnership with long-running BBC television programme Blue Peter, has been an annual fixture. Aimed at children and families, the Prom is informal, including audience participation, jokes, and popular classics. High demand for tickets - which are among the lowest priced in the season - saw this Prom be split in 2004 into 2 Proms with identical content.


          The 2004 season also featured the Hall's newly rebuilt pipe organ, now again the largest in the British Isles. It took two years to complete the task (20022004) and was the work of Noel Mander, Ltd., of London. It was the first complete restoration of the instrument since Harrison and Harrison's work in 1936.


          


          The Proms today
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          2008 season


          The 2008 season will run from 18 July- 13 September 2008. The BBC has indicated that it will release details of the season as usual during April 2008.


          [bookmark: 2007_season]


          2007 season


          The 2007 season ran from 13 July 8 September 2007, with the first concert beginning with Walton's Portsmouth Point and included Elgar's Cello Concerto performed by Paul Watkins and Beethoven's Ninth Symphony. Following the previous year's Voice day, brass instruments were specially featured with two concerts on 28 July 2007. Early press coverage focused heavily on the fact that musical theatre star Michael Ball would be the central performer in a concert on 27 August and a concert of British film music on 14 July. This led to media accusations of " dumbing down", despite Nicholas Kenyon's defence of the programme. Anniversaries marked in this Proms season included the 150th anniversary of the birth of Sir Edward Elgar, the 100th anniversary of the death of Edvard Grieg and the 50th anniversary of the death of Jean Sibelius as well as marking 80 years since the first BBC sponsorship of the Proms.


          In February 2007 it was announced that the 2007 season would be Nicholas Kenyon's last as controller of the BBC Proms as he would take up the position of Managing Director at the Barbican Centre from October 2007. He will be succeeded by Roger Wright who will also retain responsibility for BBC Radio 3 and take up a broader role controlling the BBC's classical music output across all media.


          [bookmark: 2006_season]


          2006 season


          Details of the 2006 season (the 112th) were announced on 27 April 2006. As expected they marked the 250th birthday celebrations of Mozart and the centenary of Shostakovich's birth. New initiatives for the year included four Saturday matinee concerts at the Cadogan Hall and the chance for audience members to get involved with The Voice, a collaborative piece performed in two Proms on 29 July. On 3 September 2006, a concert was cancelled due to a fire which damaged the hall's electrical system.


          


          Last Night of the Proms


          Most people's perception of the Proms is taken from the 'Last Night', although this concert is very different from the others. In the UK, it is usually broadcast on BBC2 (first half) and BBC1 (second half) and usually takes place on the second Saturday in September. The concert is traditionally in a lighter, 'winding-down' vein, with popular classics being followed by a series of British patriotic pieces in the second half of the concert. This sequence begins with Edward Elgar's Pomp and Circumstance March No. 1 (Land of Hope and Glory), and continues with Sir Henry Wood's Fantasia on British Sea Songs which culminates in Thomas Arnes Rule Britannia. The concert concludes with Hubert Parry's Jerusalem (a setting of a poem by William Blake), and the British national anthem. The Prommers have made a recent tradition of singing Auld Lang Syne but it is not in the programme.


          Tickets are highly sought after. Promming tickets are no more expensive than for other concerts throughout the season, but tickets for seats are more expensive. It is usually necessary to attend several other Proms in the season to have a chance of getting a Last Night ticket. In the post-War period, with the growing popularity of the "Last Night", the only way to obtain tickets was through a postal ballot system where prospective buyers submitted an application well in advance, along with a stamped and addressed reply envelope. The lucky ones received their tickets by return.


          Prommers with tickets are likely to queue up much earlier than usual (even overnight) in order to ensure a good place to stand in the hall. The resulting cameraderie adds to the atmosphere. Fancy dress is an optional extra: from dinner jackets to patriotic T-shirts. Many use the occasion for an exuberant display of Britishness. Union Flags are carried and waved by the Prommers, especially during Rule Britannia. Flags (mostly national flags and regional flags), balloons and party poppers are all welcome. Sir Henry Wood's bust is crowned with a laurel chaplet by representatives of the Promenaders, who often wipe an imaginary bead of sweat from his forehead or make some similar gentle visual joke. Near the end, the conductor makes a speech thanking the musicians and audiences, and mentioning the main themes covered through the season.


          The Royal Albert Hall could be filled many times over with people wishing to attend the Last Night. To accommodate these people, and to cater for those who are not near London, the Proms in the Park concerts were started in 1996. Initially there was only one, in London's Hyde Park adjacent to the Hall. More locations have been added in recent years, and in 2005, Belfast, Glasgow, Swansea and Manchester hosted a Last Night Prom in the Park which was broadcast live from each venue. 2007 saw Manchester's prom being replaced by one in Middlesbrough. Each location has its own live concert, typically playing the country's respective national anthems, before joining in a live big screen video link up with the Royal Albert Hall for the traditional final.


          Leonard Slatkin, chief conductor of the BBC Symphony Orchestra until recently, expressed a desire to tone down the nationalism of the Last Night somewhat, and since 2002 Rule Britannia has only been heard as part of Henry Wood's Fantasia on British Sea Songs (another piece traditional to the last night) rather than separately. Slatkin's first Last Night was in 2001, just days after 9/11 attacks: it was more restrained than normal. He was the first non- Commonwealth citizen to conduct the final night. A heavily revised programme saw Beethoven's 9th replacing the Sea Songs etc and also included Samuel Barber's melancholy Adagio for Strings.


          


          Last Night Conductors


          The following table lists by year the people who have acted as conductor at the Last Night of the Proms. This duty is normally undertaken by the Principal Conductor of the BBC Symphony Orchestra, but the role has on occasion been undertaken by a number of guest conductors. Where appropriate, the table indicates such guest status.


          
            
              	Year

              	Name

              	Status
            


            
              	1895-1940

              	Sir Henry Wood

              	
            


            
              	1945

              	Constant Lambert

              Basil Cameron

              Sir Adrian Boult

              	Guests
            


            
              	1946-1948

              	

              	
            


            
              	1949-1966

              	Sir Malcolm Sargent

              	
            


            
              	1967-1968

              	Colin Davis

              	
            


            
              	1969

              	Norman Del Mar

              	Guest
            


            
              	1970-1972

              	Colin Davis

              	
            


            
              	1973

              	Norman Del Mar

              	Guest
            


            
              	1974

              	Sir Charles Groves

              	Guest
            


            
              	1975

              	Norman Del Mar

              	Guest
            


            
              	1976

              	Sir Charles Groves

              	Guest
            


            
              	1977

              	James Loughran

              	Guest
            


            
              	1978

              	Sir Charles Groves

              	Guest
            


            
              	1979

              	James Loughran

              	Guest
            


            
              	1980

              	Sir Charles Mackerras

              	Guest
            


            
              	1981-1982

              	James Loughran

              	Guest
            


            
              	1983

              	Norman Del Mar

              	Guest
            


            
              	1984

              	James Loughran

              	Guest
            


            
              	1985

              	Vernon Handley

              	Guest
            


            
              	1986

              	Raymond Leppard

              	Guest
            


            
              	1987

              	Mark Elder

              	Guest
            


            
              	1988

              	Andrew Davis

              	Guest
            


            
              	1989

              	Sir John Pritchard

              	
            


            
              	1990-1992

              	Andrew Davis

              	
            


            
              	1993

              	Barry Wordsworth

              	Guest
            


            
              	1994-2000

              	Sir Andrew Davis

              	
            


            
              	2001-2004

              	Leonard Slatkin

              	
            


            
              	2005

              	Paul Daniel

              	Guest
            


            
              	2006

              	Mark Elder

              	Guest
            


            
              	2007

              	Jiř Bělohlvek
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              	The Quatermass Experiment
            


            
              	[image: ]

              The Quatermass Experiment opening titles.
            


            
              	Format

              	Science fiction thriller
            


            
              	Created by

              	Nigel Kneale
            


            
              	Starring

              	Reginald Tate
            


            
              	Openingtheme

              	"Mars, Bringer of War" by Gustav Holst
            


            
              	Countryoforigin

              	[image: Flag of the United Kingdom]United Kingdom
            


            
              	No.ofepisodes

              	6
            


            
              	Production
            


            
              	Camerasetup

              	Multi-camera
            


            
              	Runningtime

              	Approx. 30 mins per episode
            


            
              	Broadcast
            


            
              	Original channel

              	BBC
            


            
              	Pictureformat

              	405-line black-and-white
            


            
              	Original run

              	July 18, 1953  August 22, 1953
            


            
              	Chronology
            


            
              	Followedby

              	Quatermass II
            


            
              	External links
            


            
              	IMDb profile
            


            
              	TV.com summary
            

          


          The Quatermass Experiment is a British science-fiction serial, broadcast by BBC Television in the summer of 1953, and re-staged by BBC Four in 2005. Set in the near future against the background of a British space programme, it tells the story of the first manned flight into space, overseen by Professor Bernard Quatermass of the British Experimental Rocket Group. When the spaceship that carried the first successful crew returns to Earth, two of the three astronauts are missing, and the third is behaving strangely. It becomes clear that an alien presence entered the ship during its flight, and Quatermass and his associates must prevent the alien from destroying the world.


          Originally comprising six half-hour episodes, it was the first science-fiction production to be written especially for an adult television audience. Previous written-for-television efforts such as Stranger from Space (195152) were aimed at children, whereas adult entries into the genre were adapted from literary sources, such as R.U.R. (1938 and again in 1948) and The Time Machine (1949). The serial was the first of four Quatermass productions to be screened on British television between 1953 and 1979.


          As well as spawning various remakes and sequels, The Quatermass Experiment inspired much of the television science fiction that followed it, particularly in the United Kingdom, where it influenced successful series such as Doctor Who and Sapphire and Steel. It also influenced Hollywood blockbusters such as 2001: A Space Odyssey and Alien.


          


          Production


          The serial was written by BBC television drama writer Nigel Kneale, who had been an actor and an award-winning fiction writer before joining the BBC. The BBC's Head of Television Drama, Michael Barry, had committed most of his 250 original script budget for the year to employing Kneale. An interest in science, particularly the idea of 'science going bad', led Kneale to write The Quatermass Experiment. The project originated when a gap formed in the BBC's schedules for a six-week serial to run on Saturday nights over the summer of 1953, and Kneale's idea was to fill it with "a mystifying, rather than horrific" storyline.


          Rudolph Cartier, one of the BBC's most highly regarded directors, directed the serial. He and Kneale had collaborated on the play Arrow to the Heart, and worked closely on the initial storyline to make it suit the television production methods of the time. Kneale claimed to have picked his leading character's unusual last name at random from a London telephone directory. He chose the character's first name, Bernard, in honour of astronomer Bernard Lovell. The working titles for the production were The Unbegotten and Bring Something Back...!, the latter a line of dialogue in the second episode. Kneale had not finished scripting the final two episodes of the serial before the first episode was transmitted. The production had an overall budget of 4000. The theme music used was "Mars, Bringer of War" from Gustav Holst's The Planets.


          Each episode was rehearsed from Monday to Friday at the Student Movement House on Gower Street in London, with camera rehearsals taking place all day on Saturday before transmission. The episodes were then transmitted livewith a few pre-filmed 35mm film inserts shot before and during the rehearsal periodfrom Studio A of the BBC's original television studios at Alexandra Palace in London. It was one of the last major dramas to be broadcast from the Palace, as the majority of television production was soon to transfer to Lime Grove Studios, and it was made using the BBC's oldest television cameras, the Emitrons, installed with the opening of the Alexandra Palace studios in 1936. These cameras gave a poor-quality picture, with areas of black and white shading across portions of the image.


          The Quatermass Experiment was transmitted weekly on Saturday night from July 18 to August 22, 1953. Episode one ("Contact Has Been Established") was scheduled from 8.15 to 8.45 p.m.; episode two ("Persons Reported Missing"), 8.258.55 p.m.; episodes three and four ("Very Special Knowledge" and "Believed to be Suffering"), 8.459.15 p.m.; and the final two episodes ("An Unidentified Species" and "State of Emergency") from 9.00 to 9.30 p.m. Due to the live performances, each episode overran its slot slightly, from two minutes (episode four) to six (episode six). The long overrun of the final episode was caused by a temporary break in transmission to replace a failing microphone. Kneale later claimed that the BBC's transmission controllers had threatened to take them off the air during one significant overrun, to which Cartier replied, "Just let them try!" Some BBC documentation suggests that at least one transmitter region did cut short the broadcast of the final episode.


          The BBC intended that each episode be telerecorded onto 35mm film, a relatively new process that allowed for the preservation of live television broadcasts. Sale of the serial had been provisionally agreed with the Canadian Broadcasting Corporation, and Cartier wanted the material available to use in trailers and recaps. Only poor-quality copies of the first two episodes were recorded before the idea was abandoned, although the first of these was later shown in Canada. During the telerecording of the second episode, an insect landed on the screen being filmed, and can be seen on the image for several minutes. It is highly unlikely that material from the third to sixth episodes of the serial will ever be recovered to the BBC's archives. The two existing episodes are the oldest surviving examples of a multi-episodic British drama production, and some of the earliest existing examples of British television drama at all, with only a few earlier one-off plays surviving.


          In November 1953, it was suggested that the existing two episodes could be combined and followed with a condensed live production of the latter part of the story for a special Christmas omnibus repeat of the serial. This idea was abandoned. Although Cartier and star Reginald Tate were keen to make an all-film omnibus version for television, this also did not come to fruition. In 1963, one of the existing episodes was selected as a representative of early British programming for the Festival of World Television held at the National Film Theatre in London.


          


          Plot


          


          The story revolves around Professor Bernard Quatermass, head of the British Experimental Rocket Group. It begins with Quatermass anxiously awaiting the return to Earth of his new rocket ship and its crew, who have become the first humans to travel into space. The rocket is at first thought to be lost, having dramatically overshot its planned orbit, but eventually it is picked up on radar and returns to Earth, crash-landing in Wimbledon, London.


          When Quatermass and his team reach the crash area and succeed in opening the rocket, they discover that only one of the three crewmen, Victor Carroon, remains inside. Quatermass and his chief assistant Paterson ( Hugh Kelly) investigate the interior of the rocket, and are baffled by what they find: the space suits of the others are present, and the instruments on board indicate that the door was never opened in flight, but there is no sign of the other two crewmen.


          Carroon, gravely ill, is cared for by the Rocket Group's doctor, Briscoe ( John Glen), who has been having a secret affair with Carroon's wife, Judith ( Isabel Dean). It is not just Quatermass who is interested in what happened to Carroon and his crewmates; journalists such as James Fullalove ( Paul Whitsun-Jones) and Scotland Yard's Inspector Lomax ( Ian Colin) are also keen to hear his story. Carroon is abducted by a group of foreign agents whose government wants the information they believe he has obtained about travelling in space. It is clear that there is something very wrong: he appears to have absorbed the consciousness of the other two crew members, and is slowly mutating into a plant-like alien organism.


          As the police chase the rapidly transforming Carroon across London, Quatermass analyses samples of the mutated creature in a laboratory, and realises that it has the ability to end all life on Earth if it spores. A television crew working on an architectural programme locates the monster in Westminster Abbey, and Quatermass and troops from the British Army rush in to destroy it in the hour before it brings about doomsday. Quatermass convinces the consciousness of the three crewmen buried deep inside the creature to turn against it and destroy it; this appeal to the last remains of their humanity succeeds in defeating the organism.


          


          Cast and crew
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          Following the success of The Quatermass Experiment, Nigel Kneale went on to become one of the most highly regarded screenwriters in the history of British television. In addition to the various Quatermass spin-offs and sequels, he wrote acclaimed productions such as Nineteen Eighty-Four (1954) and The Stone Tape (1972). A tribute article by writer and admirer Mark Gatiss, published on the BBC News Online website shortly after Kneale's death in 2006, praised his contribution to British television history. "He is amongst the greatshe is absolutely as important as Dennis Potter, as David Mercer, as Alan Bleasdale, as Alan Bennett."


          Kneale's actions were represented on screen in the final episode of The Quatermass Experiment. He manipulated the monster seen in Westminster Abbey at the climax, with his hands stuck through a photographic blow-up of the interior of the Abbey. The monster actually consisted of gloves covered in various plant and other materials, prepared by Kneale and his girlfriend (and future wife) Judith Kerr. The couple kept the gloves as a memento, and still owned them fifty years later, when Kneale wore them again in a television documentary about his career.


          Rudolph Cartier had emigrated from Germany in the 1930s to escape its Nazi regime, and joined the staff of the BBC the year before The Quatermass Experiment was made. He collaborated with Kneale on several further productions, and became a major figure in the British television industry. He directed important productions such as Kneale's Nineteen Eighty-Four adaptation, the two further BBC Quatermass serials, and one-off plays such as Cross of Iron (1961) and Lee Oswald: Assassin (1966). His 1994 obituary in The Times praised his contribution to 1950s television drama: "At a time when studio productions were usually as static as the conventional theatre, he was widely respected for a creative contribution to British television drama which gave it a new dimension." The same piece also highlighted The Quatermass Experiment as a high point in his career, calling the serial "a landmark in British television drama as much for its visual imagination as for its ability to shock and disturb."


          Quatermass was played by the experienced Reginald Tate, who had appeared in various films, including The Way Ahead (1944). He died two years later, while preparing to take the role of the Professor again in Quatermass II. Tate was the second choice for the part; Cartier had previously offered it to Andr Morell, who declined the role. (Morell did later play Quatermass in the third instalment of the series, Quatermass and the Pit). Victor Carroon was played by Scottish actor Duncan Lamont, who later appeared in the film Mutiny on the Bounty (1962), and as a different character in the film adaptation of Quatermass and the Pit (1967). He enjoyed working on The Quatermass Experiment so much that, although he was not required for the final episode, he went to Alexandra Palace to lend moral support. While there, he helped Kneale and Kerr to prepare their 'monster' prop.


          Appearing in a small role as a drunk was Wilfrid Brambell, who later appeared as a tramp in Quatermass II. Brambell, who also appeared in Cartier and Kneale's production of Nineteen Eighty-Four, later became widely known for his roles in the sitcom Steptoe and Son (196274) and the film A Hard Day's Night (1964). The 74-year-old actress Katie Johnson played a supporting part; she later became well known and won a British Film Award for her role as the landlady Mrs. Louisa Wilberforce in the film The Ladykillers (1955).


          


          Reception and influence


          The Quatermass Experiment achieved favourable viewing figures in 1953, opening with an estimated audience of 3.4 million for the first episode, building to 5 million for the sixth and final episode, and averaging 3.9 million for the entire serial. The Times estimated that one year before The Quatermass Experiment was broadcast, in August 1952, the total television audience consisted of about 4 million people. In March of that year, the BBC estimated that an average of 2.25 million people watched BBC programmes each evening.


          In 1954 Cecil McGivern, the Controller of Programmes at BBC Television, referred to the success of the serial in a memo discussing the impending launch of a new commercial television channel, ending the BBC's monopoly. "Had competitive television been in existence then, we would have killed it every Saturday night while [The Quatermass Experiment] lasted. We are going to need many more 'Quatermass Experiment' programmes." Following Kneale's death in 2006, film historian Robert Simpson said that the serial had been "event television, emptying the streets and pubs for the six weeks of its duration." When the digital television channel BBC Four remade the serial in 2005, the channel's controller, Janice Hadlow, described the original as "one the first 'must-watch' TV experiences that inspired the water cooler chat of its day".


          Viewers' responses were positive. Letters praising the production were sent to the BBC's listings magazine, the Radio Times, while the writer and producer were also applauded by readers of TV News magazine, which nominated them for one of the publication's "TV Bouquet" awards. Looking back at The Quatermass Experiment in a 1981 article for The Times, journalist Geoffrey Wansell highlighted the finale:


          
            "Westminster Abbey undoubtedly dominated television during the summer of 1953 but it was not just the Coronation of the Queen that sticks in my mind now. It is also the memory of Professor Bernard Quatermass grappling with the pulsating giant plant that threatened to destroy the world from its rooting place in the Abbey's nave The Quatermass Experiment frightened the life out of a vast new generation of television viewers whose sets had been acquired in order to watch the Coronation Quatermass was one of the first series on British television to make life seem potentially terrifying."

          


          Subsequent audience research showed that technical problems interrupting the final episode's broadcast had a negative impact on audiences' views of the serial; the audience felt that the climax had been spoiled.


          Despite such problems  and the existence of only the first two episodes in the archives  The Quatermass Experiment continued to earn critical praise in the decades following its transmission. The British Film Institute's " Screenonline" website describes the serial as "one of the most influential series of the 1950s", adding that "with its originality, mass appeal and dynamism, The Quatermass Experiment became a landmark of science fiction and the cornerstone of the genre on British television." The website of the Museum of Broadcast Communications praises the serial's underlying themes as its most effective feature. "The Quatermass Experiment's depiction of an Englishman's transformation into an alienated monster dramatized a new range of gendered fears about Britain's postwar and post-colonial security. As a result, or perhaps simply because of Kneale and Cartier's effective combination of science fiction and poignant melodrama, audiences were captivated." The website also points to the programme's influence on the British science-fiction television productions that followed, claiming that "with [The Quatermass Experiment] began a British tradition of science fiction television which runs in various forms from Quatermass to A for Andromeda to Blake's 7, and from Doctor Who to Red Dwarf."


          Kneale disliked Doctor Who  the most successful of the British science-fiction programmes  saying that it had stolen his ideas. An article for The Daily Telegraph in 2005 described Doctor Who as the "spiritual successor" to the Quatermass serials, and Mark Gatiss, a scriptwriter on Doctor Who, wrote of his admiration of Kneale in an article for The Guardian in 2006. "Kneale wrote that [1953] was 'an over-confident year' and he piloted his hugely influential tale like a rocket into the drab schedules of Austerity Britain What sci-fi piece of the past 50 years doesn't owe Kneale a huge debt?"


          In 2007, Gatiss appeared as the character Professor Lazarus in the Doctor Who episode " The Lazarus Experiment". The Radio Times noted in its preview of the episode that "Tonight's story is an enjoyable synthesis of She, The Fly and The Quatermass Experimenteven down to the final battle in a London cathedral."


          2005 remake


          


          On Saturday, 2 April 2005, the digital television channel BBC Four broadcast a live remake of the serial, abridged to a single special. The remake was commissioned as part of a "TV on Trial" season being run by the channel, examining past television trends and productions. Although it was scheduled in a two-hour slot, the production finished after one hour and forty minutes  underrunning its allotted time, whereas most of the original episodes had overrun. This was expected before transmission, however, after timings had been made at the dress rehearsal, and the increased pace was attributed to the nervousness involved in a live performance.


          Adapted from the original scripts by executive producer Richard Fell, the new broadcast was directed by Sam Miller. Kneale acted as a consultant, and Fell and producer Alison Willett had several meetings with the writer at his London home to discuss the script. Although Miller controlled the production's artistic direction, experienced outside broadcast director Trevor Hampton assisted him in controlling the technical aspects of the live production, which was broadcast from the QinetiQ (ex- Ministry of Defence) Longcross Test Track site in Surrey. The story was structurally very close to the original, although set in a slightly distorted version of the present day. The climax was moved from Westminster Abbey to the Tate Modern, as the latter was easier to replicate in studio, and there was no visible monster.


          Actor Jason Flemyng was cast as Quatermass, with long-time Kneale admirer Mark Gatiss as Paterson, Andrew Tiernan as Carroon, Indira Varma as his wife Judith, David Tennant as Briscoe, Adrian Bower as Fullalove and Adrian Dunbar as Lomaxnow a Ministry of Defence official rather than a policeman. Isla Blair was cast as Home Secretary Margaret Blaker, a combination of parts of Lomax's character and two officials from the original serial, and she brought to rehearsals a photograph of her husband Julian Glover on the set of the 1967 film version of Quatermass and the Pit. Blair stated that she was delighted to be joining "the Quatermass club".


          Original 1953 cast member Moray Watsonwho had played Marsh, one of Quatermass's colleaguesvisited the set during rehearsals. The 76-year-old was invited to make a cameo appearance in the live broadcast, but was not available that evening. It was during the rehearsals for The Quatermass Experiment that David Tennant was offered the role of the Tenth Doctor in Doctor Who. This casting was not announced to the public until later in April, but his fellow castmembers, and crew, became aware of the speculation surrounding Tennant; in the live broadcast Jason Flemyng changed Quatermass's first line to Tennant's Dr Briscoe from "Good to have you back Gordon" to "Good to have you back Doctor" as a deliberate reference.


          The production was the BBC's first live made-for-television drama broadcast in over twenty years. The broadcast suffered only a few errors, with some fluffed lines, several on- and off-camera stumbles, background sounds occasionally obscuring the dialogue, and, at the programme's end, a cameraman and sound man appearing in the shot. As the end credits rolled, the cameras showed actors celebrating and congratulating each other; they did not know that they were still on air. However, this could be interpreted as the characters celebrating their survival at the end of their ordeal. On two occasions near the middle of the broadcast a large on-screen graphic was overlaid, advising viewers that a major news storythe death of Pope John Paul IIwas being covered on BBC News 24.


          Drawing an average audience of 482,000, The Quatermass Experiment became BBC Four's second-highest-rated programme of all time, behind The Alan Clark Diaries. Critic Nancy Banks-Smith in The Guardian complimented the production, and noted that "there were minor bumps in this production. One actor dried... Another made a crashing exit through piles of broken glass left by the monster... The last scene is still gripping... I always said Nigel Kneale was a prophet." She also commented that, for Tennant, "This was a useful dummy run for ... Doctor Who, playing a doctor confronted with a man eating vegetable." In The Times, Sarah Vine wrote that The Quatermass Experiment, "despite not always succeeding dramatically, did however serve as a reminder of how a clever story, a good script and some decent acting can be just as effective as millions of pounds worth of special effects."


          The production was released on DVD in October 2005 by DD Home Entertainment, with an audio commentary and other extra features.
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          The Railway Children is a children's book by Edith Nesbit, originally published in 1906.


          


          Plot summary


          The story concerns a family who move to a house near the railway after the father is falsely accused of selling state secrets to the Russians and imprisoned for five years. The three children, Roberta, Peter and Phyllis, find amusement in watching the trains on the nearby railway line and waving to the passengers. They become friendly with Perks, the station porter, and with The Old Gentleman who regularly takes the 9.45 down train. He is eventually able to help prove their father's innocence, and the family is reunited.


          The theme of an innocent man being falsely imprisoned for espionage and finally vindicated might have been influenced by the Dreyfus Affair, which was a prominent world-wide news item a few years before the book was written.


          


          Film, TV or theatrical adaptations


          The story has been adapted for the screen six times to date, as four television series, a feature film and a made-for-television film.


          


          Television series


          The story was adapted as a television series four times by the BBC. The first of these, in 1951, was in 8 episodes of 30 minutes each. A second adaptation was then produced, which re-used some of the film from the original series but also contained new material with slight cast changes. This had four episodes of 60 minutes each.


          The BBC again revisited the story with an 8-episode series in 1957 and again in 1968. The 1968 adaptation was placed 96th in the BFI's 100 Greatest British Television Programmes poll of 2000. It starred Jenny Agutter as Roberta and Gillian Bailey as Phyllis. Of all the TV adaptations, only the 1968 version is known to be extant (it is currently available on DVD); the rest may be lost.


          


          Film


          After the successful BBC dramatisation of the 1960s, the film rights were bought by the actor Lionel Jeffries, who wrote and directed the film, released in 1970. Jenny Agutter and Dinah Sheridan starred in the film.


          [bookmark: 2000_Version]


          2000 Version


          In October of 1999 ITV made a new adaptation. This time Jenny Agutter played the role of the mother. Others in the movie include Jemima Rooper and JJ Feild.


          



          


          Stage Musical


          In 2005 the stage musical was first presented at Sevenoaks Playhouse in Kent, UK, with a cast starring Are You Being Served star Nicholas Smith as The Old Gentleman and West End star Susannah Fellows as Mother. Perks was played by Paul Henry.


          Music is by Richard John and book and lyrics by Julian Woolford.


          The score was recorded by TER/JAY records and the musical is published by Samuel French ltd, who also license it for professional and amateur performances.
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          The Relapse, or, Virtue in Danger is a Restoration comedy from 1696 written by John Vanbrugh. The play is a sequel to Colley Cibber's Love's Last Shift, or, Virtue Rewarded.


          In Cibber's Love's Last Shift, a free-living Restoration rake is brought to repentance and reform by the ruses of his wife, while in The Relapse, the rake succumbs again to temptation and has a new love affair. His virtuous wife is also subjected to a determined seduction attempt, and resists with difficulty.


          Vanbrugh planned The Relapse around particular actors at Drury Lane, writing their stage habits, public reputations, and personal relationships into the text. One such actor was Colley Cibber himself, who played the luxuriant fop Lord Foppington in both Love's Last Shift and The Relapse. However, Vanbrugh's artistic plans were threatened by a cutthroat struggle between London's two theatre companies, each of which was "seducing" actors from the other. The Relapse came close to not being produced at all, but the successful performance that was eventually achieved in November 1696 vindicated Vanbrugh's intentions, and saved the company from bankruptcy as well.


          Unlike Love's Last Shift, never again performed after the 1690s, The Relapse has retained its audience appeal. In the 18th century, however, its tolerant attitude towards actual and attempted adultery gradually became unacceptable to public opinion, and the original play was for a century replaced on the stage by Sheridan's moralised version A Trip to Scarborough (1777). On the modern stage, The Relapse has been established as one of the most popular Restoration comedies, valued for Vanbrugh's light, throwaway wit and the consummate acting part of Lord Foppington, a burlesque character with a dark side.


          


          The Relapse as sequel


          


          Sexual ideology


          Love's Last Shift can be seen as an early sign of Cibber's sensitivity to shifts of public opinion, which was to be useful to him in his later career as manager at Drury Lane (see Colley Cibber). In the 1690s, the economic and political power balance of the nation tilted from the aristocracy towards the middle class after the Glorious Revolution of 1689, and middle-class values of religion, morality, and gender roles became more dominant, not least in attitudes to the stage. Love's Last Shift is one of the first illustrations of a massive shift in audience taste, away from the analytic bent and sexual frankness of Restoration comedy and towards the conservative certainties and gender role backlash of exemplary or sentimental comedy. The play illustrates Cibber's opportunism at a moment in time before the change was assured: fearless of self-contradiction, he puts something into his first play to please every section of the audience, combining the old outspokenness with the new preachiness. The way Vanbrugh, in his turn, allows the reformed rake to relapse quite cheerfully, and has the only preaching in the play come from the comically corrupt parson of "Fatgoose Living", has made some early 20th-century critics refer to The Relapse as the last of the true Restoration comedies. However, Vanbrugh's play is also affected by the taste of the 1690s, and compared to a play like the courtier William Wycherley's The Country Wife of 20 years earlier, with its celebration of predatory aristocratic masculinity, The Relapse contains quite a few moments of morality and uplift. In fact it has a kind of parallel structure to Love's Last Shift: in the climactic scene of Cibber's play, Amanda's virtue reforms her husband, and in the corresponding scene of The Relapse, it reforms her admirer Worthy. Such moments have not done the play any favours with modern critics.


          


          Love's Last Shift plot


          Love's Last Shift is the story of a last "shift" or trick that a virtuous wife, Amanda, is driven to in order to reform and retain her rakish husband Loveless. Loveless has been away for ten years, dividing his time between the brothel and the bottle, and no longer recognizes his wife when he returns to London. Acting the part of a high-class prostitute, Amanda lures Loveless into her luxurious house and treats him to the night of his dreams, confessing her true identity in the morning. Loveless is so impressed that he immediately reforms. A minor part that was a great hit with the premire audience is the fop Sir Novelty Fashion, written by Cibber for himself to play. Sir Novelty flirts with all the women, but is more interested in his own exquisite appearance and witticisms, and Cibber would modestly write in his autobiography 45 years later, "was thought a good portrait of the foppery then in fashion". Combining daring sex scenes with sentimental reconciliations and Sir Novelty's buffoonery, Love's Last Shift offered something for everybody, and was a great box-office hit.


          


          The Relapse plot


          Vanbrugh's The Relapse is less sentimental and more analytical than Love's Last Shift, subjecting both the reformed husband and the virtuous wife to fresh temptations, and having them react with more psychological realism. Loveless falls for the vivacious young widow Berinthia, while Amanda barely succeeds in summoning her virtue to reject her admirer Worthy. The three central characters, Amanda, Loveless, and Sir Novelty (ennobled by Vanbrugh into "Lord Foppington"), are the only ones that recur in both plays, the remainder of the Relapse characters being new.


          In the trickster subplot, young Tom tricks his elder brother Lord Foppington out of his intended bride and her large dowry. This plot takes up nearly half the play and expands the part of Sir Novelty to give more scope for the roaring success of Cibber's fop acting. Recycling Cibber's merely fashion-conscious fop, Vanbrugh lets him buy himself a title and equips him with enough aplomb and selfishness to weather all humiliations. Although Lord Foppington may be "very industrious to pass for an ass", as Amanda remarks, he is at bottom "a man who Nature has made no fool" (II.i.148). Literary historians agree in esteeming him "the greatest of all Restoration fops" (Dobre), "brutal, evil, and smart" (Hume).


          


          Background: theatre company split


          In the early 1690s, London had only one officially countenanced theatre company, the "United Company", badly managed and with its takings bled off by predatory investors ("adventurers"). To counter the draining of the company's income, the manager Christopher Rich slashed the salaries and traditional perks of his skilled professional actors, antagonizing such popular performers as Thomas Betterton, the tragedienne Elizabeth Barry, and the comedienne Anne Bracegirdle. Colley Cibber wrote in his autobiography that the owners of the United Company, "who had made a monopoly of the stage, and consequently presumed they might impose what conditions they pleased upon their people, did not consider that they were all this while endeavouring to enslave a set of actors whom the public were inclined to support." Betterton and his colleagues set forth the bad finances of the United Company and the plight of the actors in a "Petition of the Players" submitted to the Lord Chamberlain. This unusual document is signed by nine men and six women, all established professional actors, and details a disreputable jumble of secret investments and "farmed" shares, making the case that owner chicanery rather than any failure of audience interest was at the root of the company's financial problems. Barely veiled strike threats in the actors' petition were met with an answering lockout threat from Rich in a "Reply of the Patentees", but the burgeoning conflict was pre-empted by a suspension of all play-acting from December until March 1695 on account of Queen Mary's illness and death. During this interval, a cooperative actors' company took shape under the leadership of Betterton and was granted a Royal "licence to act" on March 25, to the dismay of Rich, who saw the threat too late.


          The two companies that emerged from this labour/management conflict are usually known respectively as the "Patent Company" (the no-longer-united United Company) and "Betterton's Company", although Judith Milhous argues that the latter misrepresents the cooperative nature of the actors' company. In the following period of intense rivalry, the Patent Company was handicapped by a shortage of competent actors. "Seducing" actors (as the legal term was) back and forth between the companies was a key tactic in the ensuing struggle for position, and so were appeals to the Lord Chamberlain to issue injunctions against seductions from the other side, which that functionary was quite willing to do. Later Rich also resorted to hiring amateurs, and to tempting Irish actors over from Dublin. But such measures were not yet in place for the staging of The Relapse in 1696, Rich's most desperate venture.


          


          Casting


          Vanbrugh is assumed to have attempted to tailor his play to the talents of particular actors and to what audiences would expect from them, as was normal practice (Holland), but this was exceptionally difficult to accomplish in 169596. Love's Last Shift had been cast from the remnants of the Patent Company"learners" and "boys and girls"after the walkout of the stars. Following the surprising success of this young cast, Vanbrugh and Rich had even greater difficulty in retaining the actors needed for The Relapse. However, in spite of the continuous emergency in which the Relapse production was mounted, most of Vanbrugh's original intentions were eventually carried out.


          


          Love's Last Shift cast
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          To cast Love's Last Shift in January 1696, the Patent Company had to make the best use of such actors as remained after the 1694 split (see cast list right). An anonymous contemporary pamphlet describes the "despicable condition" the troupe had been reduced to:


          
            The disproportion was so great at parting, that it was almost impossible, in Drury Lane, to muster up a sufficient number to take in all the parts of any play; and of them so few were tolerable, that a play must of necessity be damned, that had not extraordinary favour from the audience. No fewer than sixteen (most of the old standing) went away; and with them the very beauty and vigour of the stage; they who were left being for the most part learners, boys and girls, a very unequal match for them that revolted.

          


          The only well-regarded performers available were the Verbruggens, John and Susanna, who had been re-seduced by Rich from Betterton's company. They were of course used in Love's Last Shift, with John playing Loveless, the male lead, and his wife Susanna the flirtatious heiress Narcissa, a secondary character. The rest of the cast consisted of the new and untried (for instance Hildebrand Horden, who had just joined Rich's troupe, playing a rakish young lover), the modest and lacklustre (Jane Rogers, playing Amanda, and Mary Kent, playing Sir Novelty's mistress Flareit), and the widely disliked (the opportunist Colley Cibber, playing Sir Novelty Fashion); people who had probably never been given the option of joining Betterton. Betterton's only rival as male lead, George Powell, had most likely been left behind by the rebels with some relief (Milhous); while Powell was skilled and experienced, he was also notorious for his bad temper and alcoholism. Throughout the "seduction" tug-of-war between Rich and Betterton in 169596, Powell remained at Drury Lane, where he was in fact not used for Love's Last Shift, but would instead spectacularly demonstrate his drinking problem at the premire of The Relapse.


          


          The Relapse cast
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          Vanbrugh planned The Relapse, too, round these limited casting resources and minor talents, which Peter Holland has argued explains the robust, farcical character of the play; Vanbrugh's second comedy, The Provoked Wife (1697), written for the better actors of the cooperative company, is a much subtler piece. The Relapse was written in six weeks and offered to the Patent Company in March, but because of the problems with contracting and retaining actors, it did not premire until November. It is known from Cibber's autobiography that Vanbrugh had a decisive say in the ongoing casting changes made during these seven months; it is not known whether he altered his text to accommodate them.


          To reinforce the connection with Love's Last Shift and capitalize on its unusual success, Vanbrugh designed the central roles of Loveless, Amanda, and Sir Novelty for the same actors: John Verbruggen, Jane Rogers, and Colley Cibber. Keeping Rogers as Amanda was not a problem, since she was not an actress that the companies fought over, but holding on to John Verbruggen and Colley Cibber posed challenges, to which Rich rose with energetic campaigns of bribery and re-seduction. Filling the rest of the large Relapse cast presented a varied palette of problems, which forced some unconventional emergency casting.


          John Verbruggen was one of the original rebels and had been offered a share in the actors' company, but became disgruntled when his wife Susanna, a popular comedienne, was not. For Rich, it was a stroke of luck to get Susanna and John back into his depleted and unskilled troupe. John's availability to play Loveless remained precarious, however. In September, when The Relapse had still not been staged after six months of trying (probably because Rich was still parleying with Cibber about his availability as Lord Foppington), John was still complaining about his employment situation, even getting into a physical fight over it at the theatre. This misbehaviour caused the Lord Chamberlain to declare his contract void and at the same time order him to stay with the Patent Company until January 1697, to give Rich time to find a replacement. The original Loveless was thus finally guaranteed for an autumn season run of The Relapse. Since the loyal Verbruggen couple always moved as a unit, Susanna's services were also assured.


          The Verbruggens were essential to the play, not least because Vanbrugh had customized the sprightly temptress Berinthia to Susanna's talents and reputation for witty, roguish, sexually enterprising characters, most recently Mrs Buxom in Thomas D'Urfey's Don Quixote (a success thanks to "the extraordinary well acting of Mrs Verbruggen", wrote D'Urfey). Although John was less well known, his acting skills were considerable and would flourish after January 1697 in the cooperative company, where commentators even started to compare him with the great Betterton. Verbruggen was considered a more natural, intuitive or "careless" actor, with "a negligent agreeable wildness in his action and his mien, which became him well." Anthony Aston vividly described Verbruggen as "a little in-kneed, which gave him a shambling gait, which was a carelessness, and became him." Modern critics do not find the Loveless part very lively or irresistible, but Vanbrugh was able to count on Verbruggen's shambling male magnetism and "agreeable wildness" to enrich the character. This would originally have worked even in print, since cast lists were included in the published plays: most 1690s play readers were playgoers also, and aware of the high-profile Verbruggens. Happily married in private life and playing the secret lovers Loveless and Berinthia, the Verbruggens have left traces of their charisma and erotic stage presences in Vanbrugh's dialogue. The Relapse even alludes to their real-life relationship, in meta-jokes such as Berinthia's exclamation, "Well, he is a charming man! I don't wonder his wife's so fond of him!"
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          Hildebrand Horden, who had played a "wild" young lover in Love's Last Shift, was the only young, handsome, potential romantic lead Rich had. He was presumably cast by Vanbrugh as Tom Fashion, Lord Foppington's clever younger brother (Holland), and it was a blow to the Patent Company when he was killed in a tavern brawl (more glamorously referred to as a "duel" in older sources) in May. At the premire in November, Tom Fashion was instead played as a breeches role by Mary Kent, an unusual piece of emergency casting that puts a different face on a uniquely frank homosexual scene where Tom keeps skipping nimbly out of the way of the matchmaker Coupler's lecherous groping.


          Colley Cibber was a rather unsuccessful young actor at the time of the split, with a squeaky voice and without any of the physical attractiveness of the soon-to-be-dead Horden. After the success of Love's Last Shift, his status was transformed, with both companies vying for his services as actor and playwright. He made an off-season transfer to Betterton's company in the summer of 1696 and wrote part of a play for the rebels before being re-seduced by Rich by means of a fat contract (Milhous). Cibber as Lord Foppington was thus also assured, and finally the premire of The Relapse could be scheduled with some confidence. Cibber's performance in it was received with even greater acclaim than in his own play, Vanbrugh's Lord Foppington being a larger and, in the estimation of both contemporaries and modern critics, much funnier part than Sir Novelty Fashion. Vanbrugh's play incorporates some of the ad-libbing and affectations of Cibber's by all accounts inspired performance in Love's Last Shift. Cibber has thus imprinted not only his own playwriting but also his acting style and squeaky personality on Vanbrugh's best-known character.


          Vanbrugh's preface to the first edition preserves a single fleeting concrete detail about the premire performance: George Powell was drunk. He played Amanda's worldly and sophisticated admirer Worthy, the "fine gentleman of the play", and apparently brought an unintended hands-on realism to his supposedly suave seduction attempt:


          
            One word more about the bawdy, and I have done. I own the first night this thing was acted, some indecencies had like to have happened, but it was not my fault. The fine gentleman of the play, drinking his mistress's health in Nantes brandy from six in the morning to the time he waddled upon the stage in the evening, had toasted himself up to such a pitch of vigour, I confess I once gave Amanda for gone.

          


          


          Stage history
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          The desperate straits of the United Company, and the success of The Relapse in saving it from collapse, are attested in a private letter from November 19, 1696: "The other house [Drury Lane] has no company at all, and unless a new play comes out on Saturday revives their reputation, they must break." The new play is assumed to have been The Relapse, and it turned out the success Rich needed. "This play", notes Colley Cibber in his autobiography, "from its new and easy turn of wit, had great success, and gave me, as a comedian, a second flight of reputation along with it." Charles Gildon summarizes: "This play was received with mighty applause."


          The Relapse is singled out for particular censure in the Puritan clergyman Jeremy Collier's anti-theatre pamphlet Short View of the Immorality and Profaneness of the English Stage (1698), which attacks its lack of poetic justice and moral sentiment. Worthy and Berinthia, complains Collier, are allowed to enact their wiles against the Lovelesses' married virtue without being punished or losing face. The subplot is an even worse offence against religion and morality, as it positively rewards vice, allowing the trickster hero Tom to keep the girl, her dowry, and his own bad character to the end. Vanbrugh failed to take Short View seriously and published a joking reply, but Collier's censure was to colour the perception of the play for centuries. While it remained a popular stage piece through the 18th century, much praised and enjoyed for its wit, attitudes to its casual sexual morality became increasingly ambivalent as public opinion became ever more restrictive in this area, and more at odds with the permissive ethos of Restoration comedy. From 1777 Vanbrugh's original was replaced on the stage by Sheridan's A Trip to Scarborough, a close adaptation but with some "covering", as the prologue explains, drawn over Vanbrugh's "too bare" wit:


          
            	As change thus circulates throughout the nation,


            	Some plays may justly call for alteration;


            	At least to draw some slender covering o'er,


            	That graceless wit which was too bare before.

          


          Sheridan does not allow Loveless and Berinthia to consummate their relationship, and he withdraws approval from Amanda's admirer Worthy by renaming him "Townly". Some frank quips are silently deleted, and the matchmaker Coupler with the lecherous interest in Tom becomes decorous Mrs Coupler. A small-scale but notable loss is of much of the graphic language of Hoyden's nurse, who is earthy in Vanbrugh's original, genteel in Sheridan. However, Sheridan had an appreciation of Vanbrugh's style, and retained most of the original text unaltered.


          In the 19th century, A Trip to Scarborough remained the standard version, and there were also some ad hoc adaptations that sidelined the Lovelesses' drawing-room comedy in favour of the Lord Foppington/Hoyden plot with its caricatured clashes between exquisite fop and pitchfork-wielding country bumpkins. The Man of Quality (1870) was one such robust production, Miss Tomboy (1890) another. Vanbrugh's original Relapse was staged once, in 1846, at the Olympic Theatre in London.


          During the first half of the 20th century The Relapse was relatively neglected, along with other Restoration drama, and experts are uncertain about exactly when Vanbrugh's original again resurged to prominence on the stage and thereby marginalized Sheridan's version. These experts now believe the play may have been first brilliantly rehabilitated by Anthony Quayle's 1947 production at the Phoenix Theatre, starring Cyril Ritchard as Lord Foppington and brought to Broadway by Ritchard in 1950. A musical version, Virtue in Danger (1963), by Paul Dehn and "John Bernard", opened to mixed reviews. John Russell Taylor in Plays and Players praised the cast, which included Patricia Routledge as Berinthia and John Moffatt as Lord Foppington, but complained that the production was "full of the simpering, posturing and sniggering which usually stand in for style and sophistication in Restoration revivals." Vanbrugh's original play is now again a favourite of the stage. A 2001 revival by Trevor Nunn at the National Theatre was described by Sheridan Morley as "rare, loving and brilliantly cast." As so often with commentary on The Relapse, Morley focused on the role of Lord Foppington and its different interpretations: " Alex Jennings superbly inherits the role of Lord Foppington which for 20 years or so belonged to Donald Sinden, and for another 20 before that to Cyril Ritchard."


          Restoration Comedy, a play by Amy Freed that draws on both The Relapse and Colley Cibber's prequel Love's Last Shift, premiered at Seattle Repertory Theatre in 2005, starring Stephen Caffrey as Loveless, Caralyn Kozlowski as Amanda, and Jonathan Freeman as Lord Foppington, and directed by Sharon Ott.
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        The Rime of the Ancient Mariner
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          The Rime of the Ancient Mariner (original: The Rime of the Ancyent Marinere) is the longest major poem by the English poet Samuel Taylor Coleridge written in 17971799 and published in the first edition of Lyrical Ballads (1798). The modern editions use a later revised version printed in 1817 which featured a "gloss". Along with other poems in Lyrical Ballads, it was a signal shift to modern poetry, and the beginnings of British Romantic literature.


          


          Plot summary


          The Rime of the Ancient Mariner relates the supernatural events experienced by a mariner on a long sea voyage. The Mariner stops a man who is on the way to a wedding ceremony, and begins to recite his story. The Wedding-Guest's reaction turns from bemusement and impatience to fascination as the Mariner's story progresses.


          The Mariner's tale begins with his ship descending on their journey; despite initial good fortune, the ship is driven off course by a storm and, driven south, eventually reaches Antarctica. An albatross appears and leads them out of the Antarctic; even as the albatross is praised by the ship's crew, the Mariner shoots the bird down: (with my cross-bow / I shot the albatross). The other sailors are angry with the Mariner, as they thought the albatross brought the South Wind that led them out of the Antarctic: (Ah, wretch, said they / the bird to slay / that made the breeze to blow). However, the sailors change their minds when the weather becomes warmer and the mist disappears: ('Twas right, said they, such birds to slay / that bring the fog and mist). The crime arouses the wrath of supernatural spirits who then pursue the ship "from the land of mist and snow"; the south wind which had initially led them from the land of ice now sends the ship into uncharted waters, where it is becalmed.


          
            Day after day, day after day,

            We stuck, nor breath nor motion;

            As idle as a painted ship

            Upon a painted ocean.

            

            Water, water, everywhere,

            And all the boards did shrink;

            Water, water, everywhere,

            Nor any drop to drink.

          


          Here, however, the sailors change their minds again and blame the Mariner for the torment of their thirst. In anger, the crew forces the mariner to wear the dead albatross about his neck, perhaps to illustrate the burden he must suffer from killing it (Ah! Well a-day! What evil looks / Had I from old and young! / Instead of the cross, the albatross / About my neck was hung). Eventually, in an eerie passage, the ship encounters a ghostly vessel. On board are Death (a skeleton) and the "Night-mare Life-in-Death" (a deathly-pale woman), who are playing dice for the souls of the crew. With a roll of the dice, Death wins the lives of the crew members and Life-in-Death the life of the mariner, a prize she considers more valuable. Her name is a clue as to the mariner's fate; he will endure a fate worse than death as punishment for his killing of the albatross.


          One by one all of the crew members die, but the Mariner lives on, seeing for seven days and nights the curse in the eyes of the crew's corpses, whose last expressions remain upon their faces. Eventually, the Mariner's curse is lifted when he sees sea creatures swimming in the water. Despite his cursing them as "slimy things" earlier in the poem, he suddenly sees their true beauty and blesses them (a spring of love gush'd from my heart and I bless'd them unaware); suddenly, as he manages to pray, the albatross falls from his neck and his guilt is partially expiated. The bodies of the crew, possessed by good spirits, rise again and steer the ship back home, where it sinks in a whirlpool, leaving only the Mariner behind. A hermit on the mainland had seen the approaching ship, and had come to meet it with a pilot and the pilot's boy in a boat. This hermit may have been a priest who took a vow of isolation. When they pull him from the water, they think he is dead, but when he opens his mouth, the pilot has a fit. The hermit prays, and the Mariner picks up the oars to row. The pilot's boy goes crazy and laughs, thinking the mariner is the devil, and says "The Devil knows how to row." As penance for shooting the Albatross, the Mariner is forced to wander the earth and tell his story, and teach a lesson to those he meets:


          
            He prayeth best, who loveth best

            All things both great and small;

            For the dear God who loveth us,

            He made and loveth all.

          


          The agony returns and his heart burns until he tells his story.


          


          Background


          The poem may have been inspired by James Cook's second voyage of exploration (17721775) of the South Seas and the Pacific Ocean; Coleridge's tutor, William Wales, was the astronomer on Cook's flagship and had a strong relationship with Cook. On his second voyage Cook plunged repeatedly below the Antarctic Circle to determine whether the fabled great southern continent existed. Critics have also opined that the poem may have been inspired by the voyage of Thomas James into the Arctic. "Some critics think that Coleridge drew upon Jamess account of hardship and lamentation in writing The rime of the ancient mariner."


          According to William Wordsworth, the poem was inspired whilst Coleridge, Wordsworth and his sister Dorothy were on a walking tour through the Quantock Hills in Somerset in the spring of 1798. The discussion had turned to a book that Wordsworth was reading, A Voyage Round The World by Way of the Great South Sea ( 1726), by Captain George Shelvocke. In the book, a melancholy sailor shoots a black albatross:


          
            We all observed, that we had not the sight of one fish of any kind, since we were come to the Southward of the streights of le Mair, nor one sea-bird, except a disconsolate black Albatross, who accompanied us for several days (...), till Hattley, (my second Captain) observing, in one of his melancholy fits, that this bird was always hovering near us, imagin'd, from his colour, that it might be some ill omen. (...) He, after some fruitless attempts, at length, shot the Albatross, not doubting we should have a fair wind after it.

          


          As they discussed Shelvocke's book, Wordsworth proffers the following developmental critique to Coleridge, importantly it contains a reference to tutelary spirits: "Suppose you represent him as having killed one of these birds on entering the south sea, and the tutelary spirits of these regions take upon them to avenge the crime." By the time the trio finished their walk, the poem had taken shape.


          The poem may also have been inspired by the legend of the Wandering Jew, who was forced to wander the Earth until Judgement Day, for taunting Jesus on the day of the Crucifixion. Having shot the albatross the Mariner is forced to wear the bird about his neck as a symbol of guilt. Instead of the cross, the Albatross / About my neck was hung. This supports the idea of the Wandering Jew, who is branded with a cross as a symbol of guilt.


          It is also thought that Coleridge, a known user of opium, could have been under the drug's effects when he wrote some of the more strange parts of the poem, especially the Voices of The Spirits communicating with each other.


          The poem received mixed reviews from critics, and Coleridge was once told by the publisher that most of the book's sales were to sailors who thought it was a naval songbook. Coleridge made several modifications to the poem over the years. In the second edition of Lyrical Ballads (1800), he replaced many of the archaic words.


          


          Coleridge's comments


          In Biographia Literaria XIV, Coleridge writes:


          
            The thought suggested itself (to which of us I do not recollect) that a series of poems might be composed of two sorts. In the one, incidents and agents were to be, in part at least, supernatural, and the excellence aimed at was to consist in the interesting of the affections by the dramatic truth of such emotions, as would naturally accompany such situations, supposing them real. And real in this sense they have been to every human being who, from whatever source of delusion, has at any time believed himself under supernatural agency. For the second class, subjects were to be chosen from ordinary life...In this idea originated the plan of the Lyrical Ballads; in which it was agreed, that my endeavours should be directed to persons and characters supernatural, or at least Romantic; yet so as to transfer from our inward nature a human interest and a semblance of truth sufficient to procure for these shadows of imagination that willing suspension of disbelief for the moment, which constitutes poetic faith....With this view I wrote the Ancient Mariner.

          


          In Table Talk, 1830-32, Coleridge wrote:


          
            Mrs Barbauld tole me that the only faults she found with the Ancient Mariner were  that it was improbable and had no moral. As for the probability  to be sure that might admit some question  but I told her that in my judgment the poem had too much moral, and that too openly obtruded on the reader, It ought to have no more moral than the story of the merchant sitting down to eat dates by the side of a well and throwing the shells aside, and the Genii starting up and saying he must kill the merchant, because a date shell had put out the eye of the Geniis son.

          


          


          Wordsworth's comments


          Wordsworth wrote to Joseph Cottle in 1799:


          
            From what I can gather it seems that the Ancyent Mariner has upon the whole been an injury to the volume, I mean that the old words and the strangeness of it have deterred readers from going on. If the volume should come to a second Edition I would put in its place some little things which would be more likely to suit the common taste.

          


          However, when Lyrical Ballads was reprinted, Wordsworth included it despite Coleridges objections, writing:


          
            The Poem of my Friend has indeed great defects; first, that the principal person has no distinct character, either in his profession of Mariner, or as a human being who having been long under the control of supernatural impressions might be supposed himself to partake of something supernatural; secondly, that he does not act, but is continually acted upon; thirdly, that the events having no necessary connection do not produce each other; and lastly, that the imagery is somewhat too laboriously accumulated. Yet the Poem contains many delicate touches of passion, and indeed the passion is every where true to nature, a great number of the stanzas present beautiful images, and are expressed with unusual felicity of language; and the versification, though the metre is itself unfit for long poems, is harmonious and artfully varied, exhibiting the utmost powers of that metre, and every variety of which it is capable. It therefore appeared to me that these several merits (the first of which, namely that of the passion, is of the highest kind) gave to the Poem a value which is not often possessed by better Poems.

          


          


          The gloss


          Upon its release the poem was criticised for being obscure and difficult to read. It was also criticised for using archaic words, not in keeping with Romanticism, the genre Coleridge was helping to define. In 1815 - 1816 Coleridge added to the poem marginal notes in prose that gloss the text to make the poem more accessible, with updated spellings. While the poem was originally published in the collection of Lyrical Ballads, the 1817 version was published in his collection entitled " Sibylline Leaves".


          The gloss describes the poem as an account of sin and restoration. While some critics see the gloss as spelling out clearly the moral of the tale, others point to the inaccuracies and illogicalities of the gloss and interpret it as the voice of a dramatized character that only serves to highlight the poem's cruel meaninglessness. In particular, Charles Lamb, who had deeply admired the original for its attention to "Human Feeling," claimed that the gloss distanced the audience from the narrative, weakening the poem's effect.


          


          Interpretations


          There are many different interpretations of the poem. Some critics believe that the poem is a metaphor of original sin in Eden with the subsequent regret of the mariner and the rain seen as a baptism.


          Although the poem is often read as a Christian allegory, Jerome McGann argues that it is really a story of our salvation of Christ, rather than the other way round. The structure of the poem, according to McGann, is influenced by Coleridge's interest in Higher Criticism and its function "was to illustrate a significant continuity of meaning between cultural phenomena that seemed as diverse as pagan superstitions, Catholic theology, Aristotelian science, and contemporary philological theory, to name only a few of the work's ostentatiously present materials."


          In 1927, John Livingston Lowes published an exhaustive investigation of Coleridge's sources for the poem, as well as for "Kubla Khan," entitled The Road to Xanadu.


          In his 1946-7 essay "The Mariner and the Albatross", George Whalley suggests that the Ancient Mariner is an autobiographical portrait of Coleridge himself, comparing the Mariner's loneliness with Coleridge's own feelings of loneliness expressed in his letters and journals.


          

          Alone, alone, all, all alone
 Alone on a wide wide sea!

          And never a saint took pity on

          My soul in agony.



          


          In popular culture


          
            [image: A statue of the Ancient Mariner with the albatross hung from his neck at Watchet Harbour, Somerset, England, unveiled in September 2003 as a tribute to Coleridge.]
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          Literature


          
            	In James M. Cain's crime novel Double Indemnity, Phyllis is described as the creature who came on board ship to shoot dice in The Rime of the Ancient Mariner. She dresses up in a red shroud and pale makeup.


            	In My Family and Other Animals by Gerald Durrell, his brother, the writer Larry, confuses an albatross with a gull and interprets it to be a sign of misfortune. The poem is mentioned by name.


            	In Interview with the Vampire by Anne Rice, Claudia is described with the following verse:

          


          
            	Her lips were red, her looks were free


            	Her locks were yellow as gold


            	Her skin was as white as leprosy


            	The Night-mare Life-in-death was she


            	Who thicks man's blood with cold

          


          
            	In Clive Cussler's novel Iceberg several references are made to the poem and it is quoted several times. The villain's company logo is the albatross.


            	The poem features prominently in the plot of Douglas Adams's novel Dirk Gently's Holistic Detective Agency.


            	A portion of the poem was recited by Wonder Woman as the body of the Viking Prince and his longship were sent into the Sun, during the Justice League Unlimited episode "To Another Shore", at the same time that the Martian Manhunter leaves the Watchtower.


            	In Sailing Alone Around the Room by Billy Collins, the poem "Workshop" describes how the title of the work in question gets the author's attention "like the Ancient Mariner grabbing me by the sleeve"


            	In Lights Out by Peter Abrahams, the protagonist Eddie Nye has memorized the poem during his 15 years in prison. He ponders many aspects of the poem as his own story unfolds. The plot of the novel reflects several aspects of the poem.


            	In Chapter 7 of Bram Stoker's Dracula, it is mentioned in reference to the arrival of the doomed Russian schooner The Demeter.


            	The cartoonist Hunt Emerson produced a graphic novel illustrating the poem, and featuring his usual quota of visual puns, gags and grotesque caricatures. The text, however, is essentially used verbatim.


            	The poem is referenced in the chapter titled "Campus of interzone university" in William S. Burroughs' Naked Lunch.


            	In James Tiptree, Jr.'s SF short story Painwise, the protagonist says, "Her lips were red, her locks were free, her locks were yellow as gold... The Night-Mare Life-in-Death was she, who thicks man's blood with cold."


            	Comic book author Bill Everett based his most famous character, the Sub-Mariner, on this poem.


            	In Carol Ann Duffy's The World's Wife, the poem "Thetis" contains a verse with relation to Coleridge's original poem:

          


          
            	
              
                	Then I did this:


                	Shouldered the cross of an albatross


                	up the hill of the sky,


                	Why? To follow a ship.


                	But I felt my wings


                	clipped by the squint of a crossbow's eye.

              

            

          


          
            	The poem is heavily referred to in the Connie Willis SF novel Passage.


            	In the book Club Dead by Charlaine Harris the main character, Sookie Stackhouse, quotes the lines, "Water, water, everywhere / Nor any drop to drink" when she is surrounded by very attractive but homosexual men.


            	The lines 5 to 10 serve as a part of the motto of the fantasy novel about pirates On Stranger Tides by Tim Powers.


            	In Garth Nix's Keys to the Kingdom series, the Mariner is an ancient and powerful being. He claims his real name is Captain Tom Shelvocke, and he mentions accidentally shooting an albatross.


            	In Mary Shelley's Frankenstein, chapter Five, Victor Frankenstein quotes the lines "Like one, that on a lonesome road / Doth walk in fear and dread / And, having once turned round, walks on / And turns no more his head / Because he knows a frightful fiend / Doth close behind him tread" (Penguin Popular Classic 1968 page 57, cited from Rime, 1817 edition)


            	Gene Wolfe's SF novella The Fifth Head of Cerberus uses as its motto the lines "When the ivy-tod is heavy with snow, / And the owlet whoops to the wolf below, / That eats the she-wolf's young".

          


          


          Television and film


          
            	Larry Jordan directed a short film that features animations of Gustave Dore's engravings and Orson Welles as the narrator of the poem, along with sound effects (the albatross, the sea, etc)


            	The original Sherlock Holmes film series, which starred Basil Rathbone as Holmes and Nigel Bruce as Doctor Watson, contained a film entitled 'The Adventures of Sherlock Holmes', released in 1939, in which Holmes' nemesis, Professor Moriarty, played by George Zucco, creates a series of false murder threats to draw Holmes' attention away from his real plan. These false plots all revolve around a series of drawings which depict a man with an Albatross around his neck. Throughout the film, Holmes makes references to lines from Coleridge's work.


            	Joss Whedon wove the major themes of this epic poem through the TV series Firefly and the film Serenity. The significance of the albatross in this setting becomes clear when the operative tries to have ( Malcolm Reynolds) sell out a crew mate, comparing her to the fabled bird. He then gives the line, "Way I remember it...albatross was a ship's good luck till some idiot killed it."


            	Ken Russell directed a film about Coleridge called The Rime of the Ancient Mariner in 1978 for British Granada Television.


            	In the film Master and Commander: The Far Side of the World an attempt is made to shoot an albatross which leads to negative results.


            	The poem is extensively featured in the film Pandaemonium, which is based on the early lives of Coleridge, Dorothy Wordsworth and William Wordsworth.


            	In the 1971 film Willy Wonka and the Chocolate Factory, the character Willy Wonka says "Bubbles, bubbles, everywhere, but not a drop to drink...yet."


            	In Richard O'Brien's Shock Treatment, the character Betty Hapschatt recites the entire poem to Judge Oliver Wright who, along with an entire theatre of people, has fallen asleep by its closing lines. When the lights are turned back on, the security guard Vance threateningly presents her with a dead white bird.


            	In the ITV1/ A&E nautical adventure series Hornblower, Captain Sir Edward Pellew quotes "As idle as a painted ship / Upon a painted ocean" when his own frigate is becalmed in the episode "The Frogs and the Lobsters".


            	In The Wizard of Oz, the Wizard says to the Scarecrow, "Every pusillanimous creature that crawls on the earth or slinks through slimy seas has a brain!"


            	In the season one episode of seaQuest DSV entitled "Hide and Seek", Captain Bridger quotes from the poem in order to convince Commander Ford that it is the correct course of action to allow an ex-dictator named Tezlof (as well as Tezlof's autistic son) safe passage on the seaQuest.


            	In The Ice Dream, an irreverent Australian talk show covering the 2002 Winter Olympics, the hosts said that a curse had been put on Australia's Winter Olympic team after Cedric Sloane skewered a seagull in a cross-country skiing event at the Oslo Winter Olympics, which could only be lifted by the team winning a gold medal.


            	In The Simpsons episode " Boy-Scoutz N the Hood", Homer Simpson says "Don't you know the poem? 'Water, water, everywhere, so let's all have a drink.'"


            	There is a 1952 Looney Tunes short entitled " Water, Water Every Hare".


            	In the " Super Trivia" episode of the television show Aqua Teen Hunger Force, Master Shake says to both Meatwad and Frylock that they're "Albacores around my neck," which Frylock corrects by replying "that's Albatross!"


            	In the film Out of Africa Denys Finch-Hatton quotes from the Rime of the Ancient Mariner as he washes Karen's hair. She says "you're skipping verses" and he replies "Well, I leave out the dull parts".


            	In the third last episode of the Australian television series SeaChange, Max compares the failure of his relationship with Laura to the Mariner shooting down the Albatross. This episode is entitled "Love in the Time of Coleridge".


            	In episode 37 of Pokmon, "Stage Fight", a trainer aboard a ship recites the opening stanza of the ballad to her Raichu.


            	In Samurai Jack, the ancient mariner approaches Jack and the Scotsman asking if they want to hear a story. After expounding on the tale's subject matter, he tells them that it's called The Rime of the Ancient Mariner, to which the Scotsman replies; "I've heard it." much to the mariner's bewilderment.


            	In The Pallbearer the main character refers to his friend's fiancee as an albatross around his neck.


            	In Cast Away the following sentences of the poem are quoted: "water, water, every where, and not a drop to drink."


            	In an episode of The OC, after Ryan decides not to take up a job on a fishing boat, Seth says, "It's the return of the not so ancient mariner."


            	In Season 4, episode 16 (Ring-a-ding-ding) of Sex and the City, Carrie quotes, "Oh, water water everywhere and not a drop to drink" when she and Miranda go shoe shopping for shoes she can't afford.


            	In an episode of The Voyage of the Mimi, Ben Affleck referances the poem.


            	Nigel Marven's sailing ship in Walking With Dinosaurs: Sea Monsters is called Ancient Mariner in an obvious reference to this poem.

          


          


          Music


          
            	"Rime of the Ancient Mariner" is a 14-minute epic heavy metal ballad from the British heavy metal band Iron Maiden's 1984 album " Powerslave", based on Coleridge's poem with many direct quotes.


            	Fleetwood Mac's hit song " Albatross" drew its title from the poem, as the composer Peter Green read the poem when he was at school.


            	The album cover of Australian singer Sarah Blasko's album What The Sea Wants, The Sea Will Have was inspired by an illustration of The Rime of the Ancient Mariner. A song from the album, "Queen of Apology", features the line "Truth, truth, everywhere, but not a drop to drink." The album also features a song titled "The Albatross".


            	The song "Good Morning Captain" from the album " Spiderland" by US underground rock band Slint is an adaptation of the poem.


            	Cecil F. Alexander hymn " All Things Bright and Beautiful", published in 1848, contains the following refrain which echoes the sentiment of the Ancient Mariner:

          


          
            	
              
                	All things bright and beautiful,


                	All creatures great and small,


                	All things wise and wonderful:


                	The Lord God made them all.

              

            

          


          
            	Shane MacGowan of the Irish folk rock band The Pogues makes reference to "a minstrel... stoppeth one in three" in the song " Fiesta". The Pogues song "The Turkish Song of the Damned" is also based heavily on the poem, adopting the same meter and including many direct quotes and references.


            	The Flogging Molly song "Rebels of the Sacred Heart" has the line "the albatross hangin' round your neck is the cross you bear for your sins."


            	The band Corrosion of Conformity has a song called "Albatross", in which the lyricist warns the albatross away. The lyricist also states, "I believe the albatross is me".


            	Hip Hop group People Under The Stairs released a fake leak of their Stepfather album on the Internet, in which they recite the entire Rime of The Ancient Mariner over a back beat.


            	David Bedford recorded a concept album The Rime of the Ancient Mariner in 1975. An experimental work, it consists of two parts of the poem set to music, and is similar in style to a dramatic reading of the poem.


            	The title track of pirate-themed rap group Captain Dan's second album, Rimes of the Hip-Hop Mariners, was a stylized retelling of the main events of the poem.


            	The poem is referenced in the song "Peep-hole" by Guided By Voices.

          


          


          Other


          
            	Baseball pitcher Diego Segui, who was pitching for the Seattle Mariners at the age of 40, was tagged by sportswriters as "The Ancient Mariner". Twenty years later, Jamie Moyer inherited the nickname.


            	Since 1978, the U.S. Coast Guard has recognized the active duty member with the most accumulated time aboard its ships and an exemplary character as the "Ancient Mariner", as noted in the list of USCG Medals and Awards ( pdf).


            	In the collectible/playable card game Magic: The Gathering, there is a card named and fashioned after the Will o' the Wisp described in the poem; the card even features flavor text with a pertinent excerpt from the poem:

          


          
            	
              
                	About, about in reel and rout,


                	The death-fires danced at night;


                	The water, like a witch's oils,


                	Burnt green, and blue and white

              

            

          


          
            	Another card from Magic: The Gathering called "Scathe Zombies" features another quote:

          


          
            	
              
                	They groaned, they stirred, they all uprose,


                	Nor spake nor moved their eyes;


                	It had been strange even in a dream,


                	To have seen those dead men rise.

              

            

          


          
            	And yet another card from Magic: The Gathering called "Wall of Ice" features another quote:

          


          
            	
              
                	And through the drifts the snowy clifts


                	Did send a dismal sheen:


                	Nor shapes of men nor beasts we ken--


                	the ice was all between

              

            

          


          
            	In the computer game Marathon Infinity, one of the levels is named "One thousand thousand slimy things", a line in the poem.


            	The Ancient Mariner is set to appear as a figure in the game Horrorclixs Nightmares set.


            	In the online computer game Guild Wars the opening lines of an NPC's dialogue, the NPC himself, and the name of the quest he is involved in all reference the poem and the author.


            	In the online computer game Vanguard: Saga of Heroes, in the city of Martok, there is an NPC ( non-player character) Orc named Rolyat Leumas, the Ancient Seafarer of Martok. If the player questions him, he will tell the complete story of the Rime of the Ancient Mariner, with minor modifications to make it appropriate to the game world. The character's name is "Samuel Taylor" spelled backward.

          


          
            Retrieved from " http://en.wikipedia.org/wiki/The_Rime_of_the_Ancient_Mariner"
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          The Rite of Spring, commonly referred to by its original French title, Le Sacre du printemps (Russian: Весна священная, Vesna svjačennaja) is a ballet with music by the Russian composer Igor Stravinsky, which was first performed in 1913. While the Russian title literally means "Sacred Spring", the English title is based on the French title under which the work was premiered, although sacre is more precisely translated as "consecration". It has the subtitle "Pictures from Pagan Russia" (French: Tableaux de la Russie paenne).


          


          Composition and critical reception


          After coming up with the idea for the piece in 1910 from a fantasy vision of pagan ritual (his fleeting vision of a young girl dancing herself to death) while composing The Firebird, Stravinsky began forming sketches and ideas for the piece, enlisting the help of archaeologist and folklorist Nikolai Roerich. Though he was sidetracked for a year while he worked on Petrushka (which he intended to be a light burlesque as a relief from the orchestrally-intense work already in progress), The Rite of Spring was composed between 1912 and 1913 for Serge Diaghilev's Ballets Russes. Roerich was an integral part of the creation of the work, drawing from scenes of historical rites for inspiration; Stravinsky referred to the work-in-progress as "our child". After undergoing revisions almost up until the very day of its first performance, it was premiered on May 29, 1913 at the Thtre des Champs-lyses in Paris and was conducted by Pierre Monteux. Stravinsky would later write that a better translation to English would have been "The Coronation of Spring".


          The Ballets Russes staged the first performance. The intensely rhythmic score and primitive scenarioa setting of scenes from pagan Russiashocked audiences more accustomed to the demure conventions of classical ballet. Vaslav Nijinsky's choreography was a radical departure from classical ballet. Different from the long and graceful lines of traditional ballet, arms and legs were sharply bent. The dancers danced more from their pelvis than their feet, a style that later influenced Martha Graham. Stravinsky would later write in his autobiography of the process of working with Nijinsky on the choreography, stating that "the poor boy knew nothing of music" and that Nijinsky "had been saddled with a task beyond his capacity." While Stravinsky praised Nijinsky's amazing dance talent, he was frustrated working with him on choreography. This frustration was reciprocated by Nijinsky with regard to Stravinsky's patronizing attitude: "...so much time is wasted as Stravinsky thinks he is the only one who knows anything about music. In working with me he explains the value of the black notes, the white notes, of quavers and semiquavers, as though I had never studied music at all...I wish he would talk more about his music for Sacre, and not give a lecture on the beginning theory of music."


          The complex music and violent dance steps depicting fertility rites first drew catcalls and whistles from the crowd. At the start with the opening bassoon solo, the audience began to boo loudly due to the slight discord in the background notes behind the bassoon's opening melody. There were loud arguments in the audience between supporters and opponents of the work. These were soon followed by shouts and fistfights in the aisles. The unrest in the audience eventually degenerated into a riot. The Paris police arrived by intermission, but they restored only limited order. Chaos reigned for the remainder of the performance, and Stravinsky himself was so upset on account of its reception that he fled the theatre in mid-scene, reportedly crying. Fellow composer Camille Saint-Sans famously stormed out of the premire (though Stravinsky later said "I do not know who invented the story that he was present at, but soon walked out of the premiere."). allegedly infuriated over the misuse of the bassoon in the ballet's opening bars.


          Stravinsky ran backstage, where Diaghilev was turning the lights on and off in an attempt to try to calm the audience. Nijinsky stood on a chair, leaned out (far enough that Stravinsky had to grab his coat-tail), and shouted counts to the dancers, who were unable to hear the orchestra (this was challenging because Russian numbers are polysyllabic above ten, such as eighteen: vosemnadsat).


          Although Nijinsky and Stravinsky were despondent, Diaghilev (a Russian art critic as well as the ballet's impresario) commented that the scandal was "just what I wanted". The music and choreography were considered barbaric and sexual and are also often noted as being the primary factors for the cause of the riot, but many political and social tensions surrounding the premiere contributed to the backlash as well. Even though Nijinsky's original choreography was lost, the work is now a standard of dance troupes around the world and has been choreographed by Pina Bausch and Sir Kenneth MacMillan.


          The ballet completed its run of seven performances amid controversy, but experienced no further disruption. The same performers gave a production of the work in London later the same year. Both Stravinsky and Nijinsky continued to work, but neither created pieces in this percussive and intense style again. The United States premiere was in 1924 in a concert (that is, non-staged) version.


          Stravinsky composed a piano four-hands version before finishing the orchestral score. The composer was continually revising the work for both musical and practical reasons, even after the premiere and well into ensuing years. The transcription for piano four-hands was performed with Debussy; since Stravinsky composed the Rite, as with his other works, at the piano, it is natural that he worked on the piano version of the work concurrently with the full orchestral score. It was in this form that the piece was first published (in 1913, the full score not being published until 1921 by Editions Russe de Musique). Owing to the disruption caused by World War I, there were few performances of the work in the years following its composition, which made this arrangement the main way in which people got to know the piece. This version is still performed quite frequently, as it does not require the massive forces of the full orchestral version.


          Stravinsky also made two arrangements of the Rite for player piano. In late 1915, the Aeolian Company in London asked for permission to issue both the Rite and Petrushka on piano roll, and by early 1918 the composer had made several sketches to be used in the more complex passages. Again owing to the war, the work of transcribing the rolls dragged on, and only the Rite was ever issued by Aeolian on standard Pianola rolls, and this not until late 1921, by which time Stravinsky had completed a far more comprehensive re-composition of the work for the Pleyela, the brand of player piano manufactured by Pleyel in Paris.


          The Pleyela/Pianola master rolls were not recorded using a "recording piano" played by a performer in real time, but were instead true "pianola" rolls, cut mechanically/graphically, free from any constraints imposed by the ability of the player. As musicologist William Malloch has noted, on these rolls the final section is at a considerably faster tempo, relative to the rest of the composition, than in the generally-used orchestral score. Malloch further opines, based upon this evidence, the composer's revisions of the orchestral score, and a limited number of very early phonographic recordings of performances, that Stravinsky originally intended the faster tempo, but found that significant numbers of orchestral players at the time were simply unable to manage the rhythmic complexity of the section at that tempo, and accordingly revised the tempo markings downward in later revisions. The Zander recording includes both the pianola version, and the orchestral Rite with the faster tempo restored to the final section.


          In 199495, The Rite of Spring was transcribed for large symphonic wind ensemble by Merlin Patterson. This transcription was premiered in April 1995 by The University of Houston Wind Ensemble conducted by Eddie Green in the Morton H. Meyerson Symphony Centre in Dallas, Texas. Patterson's transcription has subsequently been performed by major university and professional wind bands including the Dallas Wind Symphony, Jerry Junkin, conductor.


          


          Themes


          The Rite of Spring is a series of episodes depicting a wild pagan spring ritual: "... the wise elders are seated in a circle and are observing the dance before death of the girl whom they are offering as a sacrifice to the god of Spring in order to gain his benevolence," said Stravinsky, of the imagery that prompted the genesis of the work. Though the music is capable of standing alone, and was a great success in the concert hall, in conception it is inextricably tied to the action on stage. The Rite is divided into two parts with the following scenes (there are many different English translations of the original titles; the ones given are Stravinsky's preferred wording followed by the original French in parenthesis):


          
            [image: Nicholas Roerich's 1913 set design for Part I: Adoration of the Earth.]

            
              Nicholas Roerich's 1913 set design for Part I: Adoration of the Earth.
            

          


          Part I: Adoration of the Earth


          
            	Introduction


            	The Augurs of Spring (Dances of the Young Girls) (Les augures printaniers, Danses des adolescentes)


            	Ritual of Abduction (Jeu du rapt)


            	Spring Rounds (Round Dance) (Rondes printanires)


            	Ritual of the Rival Tribes (Jeu des cits rivales)


            	Procession of the Sage (Cortge du sage)


            	The Sage (Adoration of the Earth) (Le sage)


            	Dance of the Earth (Danse de la terre)

          


          Part II: The Sacrifice


          
            	Introduction


            	Mystic Circles of the Young Girls (Cercles mystrieux des adolescentes)


            	The Glorification of the Chosen One (Glorification de l'lue)


            	Evocation of the Ancestors (vocation des anctres)


            	Ritual Action of the Ancestors (Action rituelle des anctres)


            	Sacrificial Dance (The Chosen One) (Danse sacrale (l'lue))

          


          Though the melodies draw upon folklike themes designed to evoke the feeling of songs passed down from ancient time, the only tune Stravinsky acknowledged to be directly drawn from previously-existing folk melody is the opening, first heard played by the solo bassoon. Several other themes, however, have been shown to have a striking similarity to folk tunes appearing in the Juskiewicz anthology of Lithuanian folk songs.


          


          Musical characteristics


          Stravinsky's music is harmonically adventurous, with an emphasis on dissonance for the purposes of colour and musical energy. Rhythmically, it is similarly harsh, with a number of sections having constantly changing time signatures and unpredictable off-beat accents. Stravinsky revitalizes rhythm in The Rite of Spring by using asymmetrical rhythm, percussive use of dissonance, polyrhythms, polytonality, layering of ostinati (repeated ideas) and melodic fragments to create complex webs of interactive lines, and is influenced by primitivism (specifically, West African tribal art). An example of primitivism can be seen below (from the opening of the final section, the "Sacrificial Dance"):


          
            [image: Stravinsky, The Rite of Spring, "Sacrificial Dance"]
          


          According to George Perle (1977 quoted in 1990) the "intersecting of inherently non-symmetrical diatonic elements with inherently non-diatonic symmetrical elements seems...the defining principle of the musical language of Le Sacre and the source of the unparalleled tension and conflicted energy of the work". This idea is elaborated more fully by Van Den Toorn, who gives a detailed analysis of the pitch structure of the piece in terms of diatonically-derived tetrachords intersecting with symmetrical 'partitions' of the octatonic scale.


          Further, "the diatonicism of Le Sacre du printemps should not be understood in the restrictive sense of the major/minor system, but in terms of something more basic. Like the symmetrical partitionings of the twelve-tone scale in Le Sacre, its diatonicism may also be explained in terms of interval cycles--more simply and coherently, in fact, than in terms of the traditional modes and scales. With the single exception of interval[-class] 5, every interval[-class] from 1 through 6 will partition the space of an octave into equal segments. A seven-note segment of the interval-5 cycle [C5], telescoped into the compass of an octave, divides the octave into unequal intervals--'whole-steps' and 'half-steps'".


          
            [image: Example: The last few bassoon solo measures from the main theme from the Introduction, preceded by the head motif, transcribed to treble clef.]

            
              Example: The last few bassoon solo measures from the main theme from the Introduction, preceded by the head motif, transcribed to treble clef.
            

          


          The boundary of what Perle considers the principal theme from the Introduction, following the solo bassoon head motif in measures 1-3, is a symmetrical tritone divided by minor thirds, making an interval-3 cycle (C 3) (p. 19). Like Varese's Density 21.5, "it partitioned the interval of a tritone into two minor thirds and differentiated these by twice filling in the span of the upper third--first chromatically and then with a single passing note--and leaving the lower third open". The theme repeats "truncated" in 7-9, the head motif only in 13, and then fully, transposed down a half step, fifty three measures later, 66, at the end of the movement with "cb-bb-ab instead of the head motif's c-b-a" (p. 81-82).


          Like Density 21.5, it "implies the complete representation of each partition of the C3 interval cycle." C30 begins in the head motif's c-b-a and is completed by the main theme which immediately follows (see example above). However, "the otherwise atonal C 3 cycle is initiated by a minor third that is plainly diatonic and tonal" (p. 83). Thus The Rite of Spring has something in common with No. 33 of Bartok's 44 Violin Duets, " Song of the Harvest", which, "juxtaposes tonal and atonal interpretations of the same perfect-4th tetrachord" (p. 86).


          One of the reasons for the enduring celebrity of The Rite of Spring is because the work has been the constant subject of discussion and analysis by musicologists and music theorists. Allen Forte, Pierre Boulez and Van Den Toorn have given analyses of the works structure in terms of abstract relations of rhythm and pitch, arguing for a modernist understanding of its musical language. On the other hand, Richard Taruskin's monumental study of Stravinsky's early music gives an explanation of the musical characteristics as fundamentally and directly derived from Russian folk music


          


          Instrumentation


          The Rite of Spring is scored for an unusually large orchestra. It calls for quintuple woodwinds (woodwinds in fives), specifically, piccolo, 3 flutes (3rd doubling piccolo 2), alto flute, 4 oboes (4th doubling English horn 2), English horn, clarinet in D or E♭, 3 clarinets in A or B♭ (3rd doubling bass clarinet 2), bass clarinet in B♭, 4 bassoons (4th doubling contrabassoon 2), and Contrabassoon. Also included are 8 French horns in F (7th and 8th doubling tenor Wagner tubas in B♭), piccolo trumpet in D, 4 trumpets in C (4th doubling bass trumpet in E♭), 3 trombones, 2 bass tubas, 9 timpani (3 players on 3 drums each, but usually transcribed for two players, one on 5 and the other on 4), bass drum, triangle, tambourine, tam-tam, giro, crotales (antique cymbals) in A flat and B♭, cymbals and strings.


          Stravinsky scored the instruments of the orchestra in unusual and uncomfortable sounding registers (ranges) in the Rite of Spring, often as an attempt to emulate the strained sounds of untrained village voices. The most notable instance of this is heard in the opening bassoon solo which reaches to the highest notes of the instrument's range. The composer also called for instruments that, prior to the Rite of Spring, had rarely been scored for in orchestral music, including the alto flute, piccolo trumpet, bass trumpet, Wagner tuba, and giro. The use of these instruments, combined with the aforementioned manipulation of instrumental ranges, gave the piece a distinctive sound.


          Aaron Copland, in his 1951 Charles Eliot Norton lectures, characterized the Rite of Spring as the foremost orchestral achievement of the 20th century.


          


          Disney's Fantasia


          The Rite of Spring was further popularized through Walt Disney's Fantasia ( 1940), an animated feature film in which imaginative visual images and stories are added to classical music. Stravinsky's own 1961 recording of the work for Columbia Records included liner notes by him, transcribed from an interview for which the audio still exists. Therein, he stated that he received $1,200 (his share of a total $5,000) for the use of his music in the film, explaining that since his music was not copyrighted for use in the USA it could be used regardless of whether he granted permission or not, but that Disney wished to show the film in other countries. In order for the music to follow the animated story concerned, much of Part I either was omitted entirely or was moved to, or repeated at, the end. Stravinsky described the performance as "execrable" and thought the segment as a whole "involved a dangerous misunderstanding".


          The Walt Disney studios countered his assertions with detailed reports and photographs of Stravinsky's visit to the studio in which he was shown an early version of the sequence. "Ah, yes! That is just what I meant, I suppose!" he chuckled. He is seen in various photographs smiling and holding animation reference maquettes, and after seeing the piece, he gave Disney rights to film The Firebird in any subsequent version of Fantasia.


          The Disney studios maintain they were completely surprised by his turn of opinion in later years. In the most bizarre iteration of Stravinsky's story regarding his trip to the studio, he claimed he signed over the rights for The Firebird to the Disney studios only after Walt Disney personally threatened him and told him he was going to film The Firebird whether he liked it or not, so he might as well sign over the rights and be paid for it. The Disney family maintains that Stravinsky was being disingenuous, for whatever personal reason. Walt's nephew Roy E. Disney later used The Firebird in his production of Fantasia 2000. (The Firebird was also used in the pastiche of Fantasia, Allegro non troppo.)


          The Rite of Spring is the fourth piece to be played in the film, illustrated by "a pageant, as the story of the growth of life on Earth" according to the narration (read by Deems Taylor). The sequence shows the beginning of simple life forms, evolution up to the dinosaurs, and their eventual destruction. The movie was not considered successful at the time, but has since been hailed as an ambitious and talented use of animation for "serious" art.


          


          As a film score


          Many subsequent film composers have been influenced by The Rite of Spring and sometimes make indirect or direct references to the work. For example, for the original Star Wars, John Williams wrote a cue for a scene in the Dune Sea of Tatooine that begins with a permutation of the introduction to Part II of The Rite of Spring. Jerry Goldsmith's score for Peter Hyams' science-fiction classic Outland can be heard to draw on Stravinsky's score at several points. The specific motivation for such reference/homage/borrowing is not always apparent, but in the sleeve notes of the special edition of the soundtrack of Star Wars Episode IV: A New Hope, John Williams is quoted as saying that he broke one of his own cardinal rules, in that he listened to Lucas' temp track. The similarity between this Star Wars passage and the Introduction of Part II of Stravinsky's work suggest that George Lucas had used this very piece as music for that scene. This work also echoes in the theme to Steven Spielberg's 2005 adaptation of War of the Worlds. The opening bars of the piece form a theme used in the animated TV series The Animals Of Farthing Wood.


          


          Notable recordings


          
            	Pierre Monteux conducting the "Grand Orchestre Symphonique," Disque Gramophone, recorded 1929 (premier recording)


            	Leopold Stokowski conducting the Philadelphia Orchestra, recorded 1940 (orchestration used in Fantasia)


            	Pierre Monteux conducting the Boston Symphony Orchestra, RCA, recorded 1951 (mono)


            	Leonard Bernstein conducting the New York Philharmonic, Sony, recorded 1958. Bernstein later re-recorded the work with the Israel Philharmonic Orchestra for Deutsche Grammophon in the early 1980s.


            	Igor Markevitch conducting the Philharmonia Orchestra, Testament, recorded 1959


            	Igor Stravinsky conducting the Columbia Symphony Orchestra, Sony, recorded 1960


            	Karel Ančerl conducting the Czech Philharmonic Orchestra, Supraphon, recorded 1963


            	Herbert von Karajan conducting the Berlin Philharmonic Orchestra, Deutsche Grammophon, recorded 1964


            	Seiji Ozawa conducting the Chicago Symphony Orchestra, RCA, recorded 1968


            	Pierre Boulez conducting the Cleveland Orchestra, Sony, recorded 1969. Boulez and the Cleveland Orchestra re-recorded the work in 1992 for Deutsche Grammophon.


            	Sir Colin Davis conducting the Concertgebouw Orchestra, Philips, recorded 1976


            	Herbert von Karajan conducting the Berlin Philharmonic Orchestra, Deutsche Grammophon, recorded 1977


            	Lorin Maazel conducting the Cleveland Orchestra, Telarc, recorded 1980


            	Benjamin Zander conducting the Boston Philharmonic Orchestra, IMP, with the solo pianola version, played by Rex Lawson, recorded 1990


            	Alexander Rahbari conducting the BRT Philharmonic Orchestra, Brussels, Naxos Records, recorded 1990


            	Charles Dutoit conducting the Montreal Symphony Orchestra, London/Polygram, recorded 1990


            	Pierre Boulez conducting the London Symphony Orchestra, RM Arts (DVD/VHS), recorded 1993


            	Michael Tilson Thomas conducting the San Francisco Symphony, RCA, recorded 1996


            	Valery Gergiev conducting the orchestra of the Kirov Opera, Philips, recorded 1999


            	Esa-Pekka Salonen conducting the Los Angeles Philharmonic, Deutsche Grammophon, recorded 2006 on Hybrid SACD

          


          Stravinsky reportedly greeted Leonard Bernstein's 1958 recording with the one-word reaction, "Wow!" In a detailed review of Herbert von Karajan's first 1964 account he derided it as "too polished", "a pet savage rather than a real one", and described Action rituelle des anctres as "tempo di hoochie-coochie" and "duller than Disney's dying dinosaurs". He concluded: "I doubt whether The Rite can be satisfactorily performed in terms of Herr von Karajan's traditions".
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              Fossil range: Late Cretaceous
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              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Animalia

                  


                  
                    	Phylum:

                    	Chordata

                  


                  
                    	Class:

                    	Sauropsida

                  


                  
                    	Superorder:

                    	Dinosauria

                  


                  
                    	Order:

                    	Saurischia

                  


                  
                    	Suborder:

                    	Theropoda

                  


                  
                    	Family:

                    	Therizinosauridae

                  


                  
                    	Genus:

                    	Therizinosaurus

                    Maleev, 1954
                  

                

              
            


            
              	Species
            


            
              	
                T. cheloniformis Maleev, 1954 ( type)

              
            

          


          Therizinosaurus (pronounced /ɛˌrɪzɨnoʊˈsɔrəs/ 'scythe lizard', from the Greek therizo meaning 'to reap' or 'to cut off' and sauros meaning 'lizard') is a genus of very large theropod dinosaur. Known from very incomplete remains, it is estimated to have grown up to 9.6 meters (32 ft) long and reach 3-6 tonnes (3-7 short tons) in weight. Therizinosaurus lived in the late Cretaceous Period (late Campanian-early Maastrichtian stages, around 70 million years ago), and was one of the last and largest representatives of its unique group, the Therizinosauria. Its fossils were first discovered in Mongolia and they were originally thought to belong to a turtle-like reptile (hence the species name, T. cheloniformis  "turtle-formed").


          


          Discovery and species
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              Cast of a Therizinosaurus cheloniformis claw at the Australian Museum, Sydney.
            

          


          The first fossil remains of Therizinosaurus were discovered in the late 1940s by a joint Soviet-Mongolian fossil expedition, in the Nemegt Formation of southwestern Mongolia. The expedition unearthed several giant claws that measured up to a meter in length. These were described by Russian paleontologist Evgeny Maleev in 1954, who thought they belonged to a large, turtle-like reptile. However, it was not known what creature these belonged to until the early 1950s, when further expeditions unearthed more fossils: several more sets of claws and parts of the fore and hind limbs. Subsequent finds in northern China allowed paleontologists to assemble the general skeletal structure of the animal, which was determined to be a dinosaur and not a turtle.


          The discovery of the enigmatic "segnosaurs", including Alxasaurus in 1993 and Beipiaosaurus in 1996, helped clarify the relationships of Therizinosaurus. Various theories had been proposed to explain the ancestry of the segnosaurids, with some scientists even suggesting they were descendents of the sauropodomorphs - but these new, well-preserved finds, which provided details about the bird-like pelvis, feet and skulls, helped confirm that segnosaurids belonged to the same group of theropod dinosaurs as Therizinosaurus (and were therefore re-named therizinosaurids), and that therizinosaurs were, more specifically, advanced, herbivorous maniraptoran theropods.


          


          Characteristics
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              Size comparison Therizinosaurus and a human.
            

          


          Though the fossil remains of Therizinosaurus are incomplete, inferences can be made about its physical characteristics based on related therizinosaurids. Like other members of its family, Therizinosaurus probably had a small skull atop a long neck, with a bipedal gait and a heavy, deep body (as evidenced by the wide pelvis of other therizinosaurids). Its forelimbs may have reached a length of 2.5meter (8ft) long. Its hind limbs ended in four weight-bearing toes, unlike other theropod groups, in which the first toe was reduced to a dewclaw.


          The most distinctive feature of Therizinosaurus was the presence of three gigantic claws on each digit of its front limbs. These were especially large in Therizinosaurus, and while the largest claw specimens are incomplete, they probably reached just under 1meter (3.28 feet) in length.


          


          Paleobiology


          
            [image: Therizinosaurus model, Royal Ontario Museum.]

            
              Therizinosaurus model, Royal Ontario Museum.
            

          


          The feeding habits of Therizinosaurus are unknown, since no skull material has ever been found that could indicate its diet. However, like other therizinosaurs, it was probably primarily herbivorous. It is thought that Therizinosaurus lived a similar lifestyle to modern gorillas or prehistoric ground sloths, using its long arms and sharp claws to reap food and foliage from trees.


          There are other possible functions that could have been served by the claws of Therizinosaurus, such as defense against predators (e.g. the contemporary Tarbosaurus) and in intraspecific fighting, such as fighting for territory or for mating. The claws may even have served all these functions.


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


          

        

      

    


    


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

  


  
    
      
        

        Thermodynamics


        
          

          Thermodynamics (from the Greek , therme, meaning "heat" and , dunamis, meaning " power") is a branch of physics and is used extensively in chemistry. Thermodynamics studies the effects of changes in temperature, pressure, and volume on physical systems at the macroscopic scale by analysing the collective motion of their particles using statistics. Roughly, heat means "energy in transit" and dynamics relates to "movement"; thus, in essence thermodynamics studies the movement of energy and how energy instills movement. Historically, thermodynamics developed out of need to increase the efficiency of early steam engines.
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              Typical thermodynamic system, showing input from a heat source (boiler) on the left and output to a heat sink (condenser) on the right. Work is extracted, in this case by a series of pistons.
            

          


          The starting point for most thermodynamic considerations are the laws of thermodynamics, which postulate that energy can be exchanged between physical systems as heat or work. They also postulate the existence of a quantity named entropy, which can be defined for any system. In thermodynamics, interactions between large ensembles of objects are studied and categorized. Central to this are the concepts of system and surroundings. A system is composed of particles, whose average motions define its properties, which in turn are related to one another through equations of state. Properties can be combined to express internal energy and thermodynamic potentials, which are useful for determining conditions for equilibrium and spontaneous processes.


          With these tools, thermodynamics describes how systems respond to changes in their surroundings. This can be applied to a wide variety of topics in science and engineering, such as engines, phase transitions, chemical reactions, transport phenomena, and even black holes. The results of thermodynamics are essential for other fields of physics and for chemistry, chemical engineering, aerospace engineering, mechanical engineering, cell biology, biomedical engineering, materials science, and economics to name a few.


          


          History
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              Sadi Carnot (1796-1832): the father of thermodynamics
            

          


          The history of thermodynamics as a scientific discipline generally begins with Otto von Guericke who in 1650 built and designed the world's first vacuum pump and created the world's first ever vacuum (known as the Magdeburg hemispheres). Guericke was driven to make a vacuum in order to disprove Aristotle's long-held supposition that 'nature abhors a vacuum'. Shortly after Guericke, the Irish physicist and chemist Robert Boyle had learned of Guericke's designs and in 1656, in coordination with English scientist Robert Hooke, built an air pump. Using this pump, Boyle and Hooke noticed a correlation between pressure, temperature, and volume. In time, Boyle's Law was formulated, which states that pressure and volume are inversely proportional. Then, in 1679, based on these concepts, an associate of Boyle's named Denis Papin built a bone digester, which was a closed vessel with a tightly fitting lid that confined steam until a high pressure was generated.


          Later designs implemented a steam release valve that kept the machine from exploding. By watching the valve rhythmically move up and down, Papin conceived of the idea of a piston and a cylinder engine. He did not, however, follow through with his design. Nevertheless, in 1697, based on Papin's designs, engineer Thomas Savery built the first engine. Although these early engines were crude and inefficient, they attracted the attention of the leading scientists of the time. One such scientist was Sadi Carnot, the "father of thermodynamics", who in 1824 published Reflections on the Motive Power of Fire, a discourse on heat, power, and engine efficiency. The paper outlined the basic energetic relations between the Carnot engine, the Carnot cycle, and Motive power. This marks the start of thermodynamics as a modern science.


          The term thermodynamics was coined by James Joule in 1858 to designate the science of relations between heat and power. By 1849, "thermo-dynamics", as a functional term, was used in William Thomson's paper An Account of Carnot's Theory of the Motive Power of Heat. The first thermodynamic textbook was written in 1859 by William Rankine, originally trained as a physicist and a civil and mechanical engineering professor at the University of Glasgow.


          


          The laws of thermodynamics


          In thermodynamics, there are four laws of very general validity, and as such they do not depend on the details of the interactions or the systems being studied. Hence, they can be applied to systems about which one knows nothing other than the balance of energy and matter transfer. Examples of this include Einstein's prediction of spontaneous emission around the turn of the 20th century and current research into the thermodynamics of black holes.


          The four laws are:


          
            	Zeroth law of thermodynamics, stating that thermodynamic equilibrium is an equivalence relation.

          


          
            	
              
                	If two thermodynamic systems are separately in thermal equilibrium with a third, they are also in thermal equilibrium with each other.

              

            

          


          
            	First law of thermodynamics, about the conservation of energy

          


          
            	
              
                	The change in the internal energy of a closed thermodynamic system is equal to the sum of the amount of heat energy supplied to the system and the work done on the system.

              

            

          


          
            	Second law of thermodynamics, about entropy

          


          
            	
              
                	The total entropy of any isolated thermodynamic system tends to increase over time, approaching a maximum value.

              

            

          


          
            	Third law of thermodynamics, about absolute zero temperature

          


          
            	
              
                	As a system asymptotically approaches absolute zero of temperature all processes virtually cease and the entropy of the system asymptotically approaches a minimum value; also stated as: "the entropy of all systems and of all states of a system is zero at absolute zero" or equivalently "it is impossible to reach the absolute zero of temperature by any finite number of processes".

              

            

          


          
            	Onsager reciprocal relations (sometimes called the Fourth Law of Thermodynamics)

          


          
            	
              
                	Express the equality of certain relations between flows and forces in thermodynamic systems out of equilibrium, but where a notion of local equilibrium exists.

              

            

          


          
            	
              
                	See also: BoseEinstein condensate and negative temperature.

              

            

          


          


          Thermodynamic potentials


          As can be derived from the energy balance equation ( or Burks' equation) on a thermodynamic system there exist energetic quantities called thermodynamic potentials, being the quantitative measure of the stored energy in the system. The five most well known potentials are:


          
            
              	Internal energy

              	[image: U\,]
            


            
              	Helmholtz free energy

              	[image: A=U-TS\,]
            


            
              	Enthalpy

              	[image: H=U+PV\,]
            


            
              	Gibbs free energy

              	[image: G=U+PV-TS\,]
            


            
              	Grand potential

              	[image: \Phi_{G}=U-TS-\mu N\,]
            

          


          Other thermodynamic potentials can be obtained through Legendre transformation. Potentials are used to measure energy changes in systems as they evolve from an initial state to a final state. The potential used depends on the constraints of the system, such as constant temperature or pressure. Internal energy is the internal energy of the system, enthalpy is the internal energy of the system plus the energy related to pressure-volume work, and Helmholtz and Gibbs energy are the energies available in a system to do useful work when the temperature and volume or the pressure and temperature are fixed, respectively.


          


          Classical thermodynamics


          Classical thermodynamics is the original early 1800s variation of thermodynamics concerned with thermodynamic states, and properties as energy, work, and heat, and with the laws of thermodynamics, all lacking an atomic interpretation. In precursory form, classical thermodynamics derives from chemist Robert Boyles 1662 postulate that the pressure P of a given quantity of gas varies inversely as its volume V at constant temperature; i.e. in equation form: PV = k, a constant. From here, a semblance of a thermo-science began to develop with the construction of the first successful atmospheric steam engines in England by Thomas Savery in 1697 and Thomas Newcomen in 1712. The first and second laws of thermodynamics emerged simultaneously in the 1850s, primarily out of the works of William Rankine, Rudolf Clausius, and William Thomson (Lord Kelvin).


          


          Statistical thermodynamics


          With the development of atomic and molecular theories in the late 1800s and early 1900s, thermodynamics was given a molecular interpretation. This field is called statistical thermodynamics, which can be thought of as a bridge between macroscopic and microscopic properties of systems. Essentially, statistical thermodynamics is an approach to thermodynamics situated upon statistical mechanics, which focuses on the derivation of macroscopic results from first principles. It can be opposed to its historical predecessor phenomenological thermodynamics, which gives scientific descriptions of phenomena with avoidance of microscopic details. The statistical approach is to derive all macroscopic properties (temperature, volume, pressure, energy, entropy, etc.) from the properties of moving constituent particles and the interactions between them (including quantum phenomena). It was found to be very successful and thus is commonly used.


          


          Chemical thermodynamics


          Chemical thermodynamics is the study of the interrelation of heat with chemical reactions or with a physical change of state within the confines of the laws of thermodynamics. During the years 1873-76 the American mathematical physicist Josiah Willard Gibbs published a series of three papers, the most famous being On the Equilibrium of Heterogeneous Substances, in which he showed how thermodynamic processes could be graphically analyzed, by studying the energy, entropy, volume, temperature and pressure of the thermodynamic system, in such a manner to determine if a process would occur spontaneously. During the early 20th century, chemists such as Gilbert N. Lewis, Merle Randall, and E. A. Guggenheim began to apply the mathematical methods of Gibbs to the analysis of chemical processes.


          


          Thermodynamic systems


          
            [image: ]

            

          


          An important concept in thermodynamics is the system. Everything in the universe except the system is known as surroundings. A system is the region of the universe under study. A system is separated from the remainder of the universe by a boundary which may be imaginary or not, but which by convention delimits a finite volume. The possible exchanges of work, heat, or matter between the system and the surroundings take place across this boundary. Boundaries are of four types: fixed, moveable, real, and imaginary.


          Basically, the boundary is simply an imaginary dotted line drawn around a volume of something when there is going to be a change in the internal energy of that something. Anything that passes across the boundary that effects a change in the internal energy of the something needs to be accounted for in the energy balance equation. That something can be the volumetric region surrounding a single atom resonating energy, such as Max Planck defined in 1900; it can be a body of steam or air in a steam engine, such as Sadi Carnot defined in 1824; it can be the body of a tropical cyclone, such as Kerry Emanuel theorized in 1986 in the field of atmospheric thermodynamics; it could also be just one nuclide (i.e. a system of quarks) as some are theorizing presently in quantum thermodynamics.


          For an engine, a fixed boundary means the piston is locked at its position; as such, a constant volume process occurs. In that same engine, a moveable boundary allows the piston to move in and out. For closed systems, boundaries are real while for open system boundaries are often imaginary. There are five dominant classes of systems:


          
            	Isolated Systems  matter and energy may not cross the boundary


            	Adiabatic Systems  heat must not cross the boundary


            	Diathermic Systems - heat may cross boundary


            	Closed Systems  matter may not cross the boundary


            	Open Systems  heat, work, and matter may cross the boundary (often called a control volume in this case)

          


          As time passes in an isolated system, internal differences in the system tend to even out and pressures and temperatures tend to equalize, as do density differences. A system in which all equalizing processes have gone practically to completion, is considered to be in a state of thermodynamic equilibrium.


          In thermodynamic equilibrium, a system's properties are, by definition, unchanging in time. Systems in equilibrium are much simpler and easier to understand than systems which are not in equilibrium. Often, when analysing a thermodynamic process, it can be assumed that each intermediate state in the process is at equilibrium. This will also considerably simplify the situation. Thermodynamic processes which develop so slowly as to allow each intermediate step to be an equilibrium state are said to be reversible processes.


          


          Thermodynamic parameters


          The central concept of thermodynamics is that of energy, the ability to do work. As stipulated by the first law, the total energy of the system and its surroundings is conserved. It may be transferred into a body by heating, compression, or addition of matter, and extracted from a body either by cooling, expansion, or extraction of matter. For comparison, in mechanics, energy transfer results from a force which causes displacement, the product of the two being the amount of energy transferred. In a similar way, thermodynamic systems can be thought of as transferring energy as the result of a generalized force causing a generalized displacement, with the product of the two being the amount of energy transferred. These thermodynamic force-displacement pairs are known as conjugate variables. The most common conjugate thermodynamic variables are pressure-volume (mechanical parameters), temperature-entropy (thermal parameters), and chemical potential-particle number (material parameters).


          


          Thermodynamic instruments


          There are two types of thermodynamic instruments, the meter and the reservoir. A thermodynamic meter is any device which measures any parameter of a thermodynamic system. In some cases, the thermodynamic parameter is actually defined in terms of an idealized measuring instrument. For example, the zeroth law states that if two bodies are in thermal equilibrium with a third body, they are also in thermal equilibrium with each other. This principle, as noted by James Maxwell in 1872, asserts that it is possible to measure temperature. An idealized thermometer is a sample of an ideal gas at constant pressure. From the ideal gas law PV=nRT, the volume of such a sample can be used as an indicator of temperature; in this manner it defines temperature. Although pressure is defined mechanically, a pressure-measuring device, called a barometer may also be constructed from a sample of an ideal gas held at a constant temperature. A calorimeter is a device which is used to measure and define the internal energy of a system.


          A thermodynamic reservoir is a system which is so large that it does not appreciably alter its state parameters when brought into contact with the test system. It is used to impose a particular value of a state parameter upon the system. For example, a pressure reservoir is a system at a particular pressure, which imposes that pressure upon any test system that it is mechanically connected to. The earth's atmosphere is often used as a pressure reservoir.


          It is important that these two types of instruments are distinct. A meter does not perform its task accurately if it behaves like a reservoir of the state variable it is trying to measure. If, for example, a thermometer were to act as a temperature reservoir it would alter the temperature of the system being measured, and the reading would be incorrect. Ideal meters have no effect on the state variables of the system they are measuring.


          


          Thermodynamic states


          When a system is at equilibrium under a given set of conditions, it is said to be in a definite state. The state of the system can be described by a number of intensive variables and extensive variables. The properties of the system can be described by an equation of state which specifies the relationship between these variables. State may be thought of as the instantaneous quantitative description of a system with a set number of variables held constant


          


          Thermodynamic processes


          A thermodynamic process may be defined as the energetic evolution of a thermodynamic system proceeding from an initial state to a final state. Typically, each thermodynamic process is distinguished from other processes, in energetic character, according to what parameters, as temperature, pressure, or volume, etc., are held fixed. Furthermore, it is useful to group these processes into pairs, in which each variable held constant is one member of a conjugate pair. The seven most common thermodynamic processes are shown below:


          
            	An isobaric process occurs at constant pressure.


            	An isochoric process, or isometric/isovolumetric process, occurs at constant volume.


            	An isothermal process occurs at a constant temperature.


            	An adiabatic process occurs without loss or gain of heat.


            	An isentropic process (reversible adiabatic process) occurs at a constant entropy.


            	An isenthalpic process occurs at a constant enthalpy.


            	A steady state process occurs without a change in the internal energy of a system.
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        Thermodynamic temperature


        
          

          Thermodynamic temperature is the absolute measure of temperature and is one of the principal parameters of thermodynamics. Thermodynamic temperature is an absolute scale because it is the measure of the fundamental property underlying temperature: its null or zero point, absolute zero, is the temperature at which the particle constituents of matter have minimal motion and can be no colder.



          


          


          Overview


          
            [image: Fig. 1 The translational motion of fundamental particles of nature such as atoms and molecules gives a substance its temperature. Here, the size of helium atoms relative to their spacing is shown to scale under 1950 atmospheres of pressure. These room-temperature atoms have a certain, average speed (slowed down here two trillion fold). At any given instant however, a particular helium atom may be moving much faster than average while another may be nearly motionless. Five atoms are colored red to facilitate following their motions.]
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          Temperaturearises from the random submicroscopic vibrations of the particle constituents of matter. These motions comprise the kinetic energy in a substance. More specifically, the thermodynamic temperature of any bulk quantity of matter is the measure of the average kinetic energy of a certain kind of vibrational motion of its constituent particles called translational motions. Translational motions are ordinary, whole-body movements in three-dimensional space whereby particles move about and exchange energy in collisions. Fig.1 at right shows translational motion in gases; Fig.4 below shows translational motion in solids. Thermodynamic temperatures null point, absolute zero, is the temperature at which the particle constituents of matter are as close as possible to complete rest; that is, they have minimal motion, retaining only quantum mechanical motion. Zero kinetic energy remains in a substance at absolute zero (see Heat energy at absolute zero, below).


          Throughoutthe scientific world where measurements are made in SI units, thermodynamic temperature is measured in kelvins (symbol:K). Many engineering fields in the U.S. however, measure thermodynamic temperature using the Rankine scale.


          By international agreement, theunit kelvin and its scale are defined by two points: absolute zero, and the triple point of Vienna Standard Mean Ocean Water (water with a specified blend of hydrogen and oxygen isotopes). Absolute zerothe coldest possible temperatureis defined as being precisely 0K and 273.15 C. The triple point of water is defined as being precisely 273.16K and 0.01C. This definition does three things:


          
            	It fixes the magnitude of the kelvin unit as being precisely 1 part in 273.16 parts the difference between absolute zero and the triple point of water;


            	It establishes that one kelvin has precisely the same magnitude as a one-degree increment on the Celsius scale; and


            	It establishes the difference between the two scales null points as being precisely 273.15 kelvins (0K = 273.15C and 273.16K = 0.01C).

          


          Temperaturesexpressed in kelvins are converted to degrees Rankine simply by multiplying by 1.8 as follows: TK1.8=TR, where TK and TR are temperatures in kelvins and degrees Rankine respectively. Temperatures expressed in Rankine are converted to kelvins by dividing by 1.8 as follows: TR1.8=TK.


          


          Table of thermodynamic temperatures


          The full range of the thermodynamic temperature scale and some notable points along it are shown in the table below.


          
            
              	

              	kelvin

              	Celsius

              	Peak emittance

              wavelength of

              black-body photons
            


            
              	
                Absolute zero


                (precisely by definition)

              

              	0 K

              	273.15 C

              	
            


            
              	Coldest measured

              temperature

              	450 pK

              	273.14999999955C

              	6,400 kilometers
            


            
              	
                One millikelvin


                (precisely by definition)

              

              	0.001 K

              	273.149 C

              	2.89777 meters

              (Radio, FM band)
            


            
              	
                Waters triple point


                (precisely by definition)

              

              	273.16 K

              	0.01 C

              	10,608.3 nm

              (Long wavelength I.R.)
            


            
              	Waters boiling point A

              	373.1339 K

              	99.9839 C

              	7766.03 nm

              (Mid wavelength I.R.)
            


            
              	Incandescent lampB

              	2500 K

              	2200 C

              	1160 nm

              (Near infrared)C
            


            
              	Suns visible surfaceD

              	5778 K

              	5505 C

              	501.5 nm

              ( Green-Blue light)
            


            
              	Lightning bolts

              channel E

              	28,000 K

              	28,000 C

              	100 nm

              (Far Ultraviolet light)
            


            
              	Suns core E

              	16 MK

              	16 million C

              	0.18 nm ( X-rays)
            


            
              	Thermonuclear weapon

              (peak temperature)E

              	350 MK

              	350 million C

              	8.3  103 nm

              ( Gamma rays)
            


            
              	Sandia National Labs

              Z machine E

              	2 GK

              	2 billion C

              	1.4  103 nm

              (Gamma rays)F
            


            
              	Core of a highmass

              star on its last day E

              	3 GK

              	3 billion C

              	1  103 nm

              (Gamma rays)
            


            
              	Merging binary neutron

              star system E

              	350 GK

              	350 billion C

              	8  106 nm

              (Gamma rays)
            


            
              	Relativistic Heavy

              Ion Collider E

              	1 TK

              	1 trillion C

              	3  106 nm

              (Gamma rays)
            


            
              	CERNs proton vs.

              nucleus collisions E

              	10 TK

              	10 trillion C

              	3  107 nm

              (Gamma rays)
            


            
              	Universe 5.391  1044 s

              after the Big Bang E

              	1.417  1032 K

              	1.417  1032 C

              	1.616 1026 nm

              (Planck frequency)
            

          


          A For Vienna Standard Mean Ocean Water at one standard atmosphere (101.325kPa) when calibrated strictly per the two-point definition of thermodynamic temperature.

          B The 2500K value is approximate. The 273.15K difference between K and C is rounded to 300K to avoid false precision in the Celsius value.

          C For a true blackbody (which tungsten filaments are not). Tungsten filaments emissivity is greater at shorter wavelengths, which makes them appear whiter.

          D Effective photosphere temperature. The 273.15K difference between K and C is rounded to 273K to avoid false precision in the Celsius value.

          E The 273.15K difference between K and C is ignored to avoid false precision in the Celsius value.

          F For a true blackbody (which the plasma was not). The Z machines dominant emission originated from 40MK electrons (soft xray emissions) within the plasma.


          


          The relationship of temperature, motions, conduction, and heat energy


          


          The nature of kinetic energy, translational motion, and temperature


          At its simplest, temperature arises from the kinetic energy of the vibrational motions of matters particle constituents (molecules, atoms, and subatomic particles). The full variety of these kinetic motions contribute to the total heat energy in a substance. The relationship of kinetic energy, mass, and velocity is given by the formula Ek=12mv2. Accordingly, particles with one unit of mass moving at one unit of velocity have precisely the same kinetic energyand precisely the same temperatureas those with four times the mass but half the velocity.


          
            [image: Fig. 2 The translational motions of helium atoms occurs across a range of speeds. Compare the shape of this curve to that of a Planck curve in Fig.5below.]
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          Thethermodynamic temperature of any bulk quantity of a substance (a statistically significant quantity of particles) is directly proportional to the averageor meankinetic energy of a specific kind of particle motion known as translational motion. These simple movements in the three x, y, and zaxis dimensions of space means the particles move in the three spatial degrees of freedom. This particular form of kinetic energy is sometimes referred to as kinetic temperature. Translational motion is but one form of heat energy and is what gives gases not only their temperature, but also their pressure and the vast majority of their volume. This relationship between the temperature, pressure, and volume of gases is established by the ideal gas laws formula pV=nRT and is embodied in the gas laws.


          The extent to which the kinetic energy of translational motion of an individual atom or molecule (particle) in a gas contributes to the pressure and volume of that gas is a proportional function of thermodynamic temperature as established by the Boltzmann constant (symbol:kB). The Boltzmann constant also relates the thermodynamic temperature of a gas to the mean kinetic energy of an individual particles translational motion as follows:


          
            	
              Emean=32kBT

              
                	where


                	Emean is the mean kinetic energy in joules (symbol: J)


                	kB = 1.3806504(24)1023J/K


                	T is the thermodynamic temperature in kelvins

              

            

          


          While the Boltzmann constant is useful for finding the mean kinetic energy of a particle, its important to note that even when a substance is isolated and in thermodynamic equilibrium (all parts are at a uniform temperature and no heat is going into or out of it), the translational motions of individual atoms and molecules occurs across a wide range of speeds (see animation in Fig.1 above). At any one instant, the proportion of particles moving at a given speed within this range is determined by probability as described by the MaxwellBoltzmann distribution. The graph shown here in Fig.2 shows the speed distribution of 5500K helium atoms. They have a most probable speed of 4.780km/s (0.2092s/km). However, a certain proportion of atoms at any given instant are moving faster while others are moving relatively slowly; some are momentarily at a virtual standstill (off the xaxis to the right). This graph uses inverse speed for its xaxis so the shape of the curve can easily be compared to the curves in Fig.5 below. In both graphs, zero on the xaxis represents infinite temperature. Additionally, the x and yaxis on both graphs are scaled proportionally.


          


          The high speeds of translational motion


          Although very specialized laboratory equipment is required to directly detect translational motions, the resultant collisions by atoms or molecules with small particles suspended in a fluid produces Brownian motion that can be seen with an ordinary microscope. The translational motions of elementary particles are very fast and temperatures close to absolute zero are required to directly observe them. For instance, when scientists at the NIST achieved a record-setting cold temperature of 700nK (billionths of a kelvin) in 1994, they used optical lattice laser equipment to adiabatically cool caesium atoms. They then turned off the entrapment lasers and directly measured atom velocities of 7mm per second to in order to calculate their temperature. Formulas for calculating the velocity and speed of translational motion are given in the following footnote.


          


          The internal motions of molecules and specific heat


          
            [image: Fig. 3 Molecules have internal structure because they are composed of atoms that have different ways of moving within molecules. Being able to store kinetic energy in these internal degrees of freedom contributes to a substance’s specific heat capacity, allowing it to contain more heat energy at the same temperature.]

            
              Fig. 3 Molecules have internal structure because they are composed of atoms that have different ways of moving within molecules. Being able to store kinetic energy in these internal degrees of freedom contributes to a substances specific heat capacity, allowing it to contain more heat energy at the same temperature.
            

          


          There are other forms of heat energy besides the kinetic energy of translational motion. As can be seen in the animation at right, molecules are complex objects; they are a population of atoms and thermal agitation can strain their internal chemical bonds in three different ways: via rotation, bond length, and bond angle movements. These are all types of internal degrees of freedom. This makes molecules distinct from monatomic substances (consisting of individual atoms) like the noble gases helium and argon, which have only the three translational degrees of freedom. Kinetic energy is stored in molecules internal degrees of freedom, which gives them an internal temperature. Even though these motions are called internal, the external portions of molecules still moverather like the jiggling of a stationary water balloon. This permits the two-way exchange of kinetic energy between internal motions and translational motions with each molecular collision. Accordingly, as heat is removed from molecules, both their kinetic temperature (the kinetic energy of translational motion) and their internal temperature simultaneously diminish in equal proportions. This phenomenon is described by the equipartition theorem, which states that for any bulk quantity of a substance in equilibrium, the kinetic energy of particle motion is evenly distributed among all the active degrees of freedom available to the particles. Since the internal temperature of molecules are usually equal to their kinetic temperature, the distinction is usually of interest only in the detailed study of non- local thermodynamic equilibrium (LTE) phenomena such as combustion, the sublimation of solids, and the diffusion of hot gases in a partial vacuum.


          Thekinetic energy stored internally in molecules allows a substance to contain more heat energy at a given temperature (and in the case of gases, at a given pressure and volume), and to absorb more of it for a given temperature increase. This is because any kinetic energy that is, at a given instant, bound in internal motions is not at that same instant contributing to the molecules translational motions. This extra kinetic energy simply increases the amount of heat energy a substance absorbs for a given temperature rise. This property is known as a substances specific heat capacity.


          Differentmolecules absorb different amounts of heat energy for each incremental increase in temperature; that is, they have different specific heat capacities. High specific heat capacity arises, in part, because certain substances molecules possess more internal degrees of freedom than others do. For instance, room-temperature nitrogen, which is a diatomic molecule, has five active degrees of freedom: the three comprising translational motion plus two rotational degrees of freedom internally. Not surprisingly, in accordance with the equipartition theorem, nitrogen has five-thirds the specific heat capacity per mole (a specific number of molecules) as do the monatomic gases. Another example is gasoline (see table showing its specific heat capacity). Gasoline can absorb a large amount of heat energy per mole with only a modest temperature change because each molecule comprises an average of 21 atoms and therefore has many internal degrees of freedom. Even larger, more complex molecules can have dozens of internal degrees of freedom.


          


          The diffusion of heat energy: Entropy, phonons, and mobile conduction electrons


          
            [image: Fig. 4 The temperature-induced translational motion of particles in solids takes the form of phonons. Shown here are phonons with identical amplitudes but with wavelengths ranging from 2 to 12 molecules.]
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          Heat conduction is the diffusion of heat energy from hot parts of a system to cold. A system can be either a single bulk entity or a plurality of discrete bulk entities. The term bulk in this context means a statistically significant quantity of particles (which can be a microscopic amount). Whenever heat energy diffuses within an isolated system, temperature differences within the system decrease (and entropy increases).


          One particular heat conduction mechanism occurs when translational motionthe particle motion underlying temperaturetransfers momentum from particle to particle in collisions. In gases, these translational motions are of the nature shown above in Fig.1. As can be seen in that animation, not only does momentum (heat) diffuse throughout the volume of the gas through serial collisions, but entire molecules or atoms can advance forward into new territory, bringing their kinetic energy with them. Consequently, temperature differences equalize throughout gases very quicklyespecially for light atoms or molecules; convection speeds this process even more.


          Translationalmotion in solids however, takes the form of phonons (see Fig.4 at right). Phonons are constrained, quantized wave packets traveling at the speed of sound for a given substance. The manner in which phonons interact within a solid determines a variety of its properties, including its thermal conductivity. In electrically insulating solids, phonon-based heat conduction is usually inefficient and such solids are considered thermal insulators (such as glass, plastic, rubber, ceramic, and rock). This is because in solids, atoms and molecules are locked into place relative to their neighbors and are not free to roam.


          Metals however, arenot restricted to only phonon-based heat conduction. Heat energy conducts through metals extraordinarily quickly because instead of direct molecule-to-molecule collisions, the vast majority of heat energy is mediated via very light, mobile conduction electrons. This is why there is a near-perfect correlation between metals thermal conductivity and their electrical conductivity. Conduction electrons imbue metals with their extraordinary conductivity because they are delocalized, i.e. not tied to a specific atom, and behave rather like a sort of quantum gas due to the effects of zero-point energy (for more on ZPE, see Note 1 below). Furthermore, electrons are relatively light with a rest mass only 11836th that of a proton. This is about the same ratio as a .22Short bullet (29 grains or 1.88 g) compared to the rifle that shoots it. As Isaac Newton wrote with his third law of motion,


          
            	Law #3: All forces occur in pairs, and these two forces


            	are equal in magnitude and opposite in direction.

          


          However, a bullet accelerates faster than a rifle given an equal force. Since kinetic energy increases as the square of velocity, nearly all the kinetic energy goes into the bullet, not the rifle, even though both experience the same force from the expanding propellant gases. In the same mannerbecause they are much less massiveheat energy is readily borne by mobile conduction electrons. Additionally, because theyre delocalized and very fast, kinetic heat energy conducts extremely quickly through metals with abundant conduction electrons.


          


          The diffusion of heat energy: Black-body radiation


          
            [image: Fig. 5 The spectrum of black-body radiation has the form of a Planck curve. A 5500K black body has a peak emittance wavelength of 527nm. Compare the shape of this curve to that of a Maxwell distribution in Fig.2above.]
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          Thermal radiation isa byproduct of the collisions arising from atoms various vibrational motions. These collisions cause the atoms electrons to emit thermal photons (known as black-body radiation). Photons are emitted anytime an electric charge is accelerated (as happens when two atoms electron clouds collide). Even individual molecules with internal temperatures greater than absolute zero also emit black-body radiation from their atoms. In any bulk quantity of a substance at equilibrium, black-body photons are emitted across a range of wavelengths in a spectrum that has a bell curve-like shape called a Planck curve (see graph in Fig.5 at right). The top of a Planck curve the peak emittance wavelengthis located in particular part of the electromagnetic spectrum depending on the temperature of the black body. Substances at extreme cryogenic temperatures emit at long radio wavelengths whereas extremely hot temperatures produce short gamma rays (see Table of thermodynamic temperatures, above).


          Black-body radiation diffuses heat energy throughout a substance as the photons are absorbed by neighboring atoms, transferring momentum in the process. Black-body photons also easily escape from a substance and can be absorbed by the ambient environment; kinetic energy is lost in the process.


          As established by the StefanBoltzmann law, the intensity of black-body radiation increases as the fourth power of absolute temperature. Thus, a black body at 824K (just short of glowing dull red) emits 60 times the radiant power as it does at 296K (room temperature). This is why one can so easily feel the radiant heat from hot objects at a distance. At higher temperatures, such as those found in an incandescent lamp, black-body radiation can be the principal mechanism by which heat energy escapes a system.


          
            [image: Fig. 6 Ice and water: two phases of the same substance]
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          The heat of phase changes


          The kinetic energy of particle motion is just one contributor to the total heat energy in a substance; another is phase transitions, which are the potential energy of molecular bonds that can form in a substance as it cools (such as during condensing and freezing). The heat energy required for a phase transition is called latent heat. This phenomenon may more easily be grasped by considering it in the reverse direction: latent heat is the energy required to break chemical bonds (such as during evaporation and melting). Most everyone is familiar with the effects of phase transitions; for instance, steam at 100C can cause severe burns much faster than the 100C air from a hair dryer. This occurs because a large amount of latent heat is liberated as steam condenses into liquid water on the skin.


          Eventhough heat energy is liberated or absorbed during phase transitions, pure chemical elements, compounds, and eutectic alloys exhibit no temperature change whatsoever while they undergo them (see Fig.7, below right). Consider one particular type of phase transition: melting. When a solid is melting, crystal lattice chemical bonds are being broken apart; the substance is transitioning from what is known as a more ordered state to a less ordered state. In Fig.7, the melting of ice is shown within the lower left box heading from blue to green.


          
            [image: Fig. 7 Water’s temperature does not change during phase transitions as heat flows into or out of it. The total heat capacity of a mole of water in its liquid phase (the green line) is 7.5507kJ.]
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          Atone specific thermodynamic point, the melting point (which is 0C across a wide pressure range in the case of water), all the atoms or molecules areon averageat the maximum energy threshold their chemical bonds can withstand without breaking away from the lattice. Chemical bonds are quantized forces: they either hold fast, or break; there is no in-between state. Consequently, when a substance is at its melting point, every joule of added heat energy only breaks the bonds of a specific quantity of its atoms or molecules, converting them into a liquid of precisely the same temperature; no kinetic energy is added to translational motion (which is what gives substances their temperature). The effect is rather like popcorn: at a certain temperature, additional heat energy cant make the kernels any hotter until the transition (popping) is complete. If the process is reversed (as in the freezing of a liquid), heat energy must be removed from a substance.


          Asstated above, the heat energy required for a phase transition is called latent heat. In the specific cases of melting and freezing, its called enthalpy of fusion or heat of fusion. If the molecular bonds in a crystal lattice are strong, the heat of fusion can be relatively great, typically in the range of 6 to 30kJ per mole for water and most of the metallic elements. If the substance is one of the monatomic gases, (which have little tendency to form molecular bonds) the heat of fusion is more modest, ranging from 0.021 to 2.3kJ per mole. Relatively speaking, phase transitions can be truly energetic events. To completely melt ice at 0C into water at 0C, one must add roughly 80 times the heat energy as is required to increase the temperature of the same mass of liquid water by one degree Celsius. The metals ratios are even greater, typically in the range of 400 to 1200 times. And the phase transition of boiling is much more energetic than freezing. For instance, the energy required to completely boil or vaporize water (what is known as enthalpy of vaporization) is roughly 540 times that required for a one-degree increase.


          Waterssizable enthalpy of vaporization is why ones skin can be burned so quickly as steam condenses on it (heading from red to green in Fig.7above). In the opposite direction, this is why ones skin feels cool as liquid water on it evaporates (a process that occurs at a sub-ambient wet-bulb temperature that is dependent on relative humidity). Waters highly energetic enthalpy of vaporization is also an important factor underlying why solar pool covers (floating, insulated blankets that cover swimming pools when not in use) are so effective at reducing heating costs: they prevent evaporation. For instance, the evaporation of just 20mm of water from a 1.29-meter-deep pool chills its water 8.4 degrees Celsius.


          


          Internal energy


          The total kinetic energy of all particle motionincluding that of conduction electronsplus the potential energy of phase changes, plus zero-point energy comprise the internal energy of a substance, which is its total heat energy. The term internal energy mustnt be confused with internal degrees of freedom. Whereas the internal degrees of freedom of molecules refers to one particular place where kinetic energy is bound, the internal energy of a substance comprises all forms of heat energy.


          
            [image: Fig. 8 When many of the chemical elements, such as the noble gases and platinum-group metals, freeze to a solid — the most ordered state of matter — their crystal structures have a closest-packed arrangement. This yields the greatest possible packing density and the lowest energy state.]
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          Heat energy at absolute zero


          As a substance cools, different forms of heat energy and their related effects simultaneously decrease in magnitude: the latent heat of available phase transitions are liberated as a substance changes from a less ordered state to a more ordered state; the translational motions of atoms and molecules diminish (their kinetic temperature decreases); the internal motions of molecules diminish (their internal temperature decreases); conduction electrons (if the substance is an electrical conductor) travel somewhat slower; and black-body radiations peak emittance wavelength increases (the photons energy decreases). When the particles of a substance are as close as possible to complete rest and retain only ZPE-induced quantum mechanical motion, the substance is at the temperature of absolute zero (T=0).


          Notethat whereas absolute zero is the point of zero thermodynamic temperature and is also the point at which the particle constituents of matter have minimal motion, absolute zero is not necessarily the point at which a substance contains zero heat energy; one must be very precise with what one means by heat energy. Often, all the phase changes that can occur in a substance, will have occurred by the time it reaches absolute zero. However, this is not always the case. Notably, T=0 helium remains liquid at room pressure and must be under a pressure of at least 25 bar to crystallize. This is because heliums heat of fusionthe energy required to melt helium iceis so low (only 21Jmol1) that the motion-inducing effect of zero-point energy is sufficient to prevent it from freezing at lower pressures. Only if under at least 25bar of pressure will this latent heat energy be liberated as helium freezes while approaching absolute zero. A further complication is that many solids change their crystal structure to more compact arrangements at extremely high pressures (up to millions of bars). These are known as solid-solid phase transitions wherein latent heat is liberated as a crystal lattice changes to a more thermodynamically favorable, compact one.


          Theabove complexities make for rather cumbersome blanket statements regarding the internal energy in T=0 substances. Regardless of pressure though, what can be said is that at absolute zero, all solids with a lowest-energy crystal lattice such those with a closest-packed arrangement (see Fig.8, above left) contain minimal internal energy, retaining only that due to the ever-present background of zero-point energy. One can also say that for a given substance at constant pressure, absolute zero is the point of lowest enthalpy (a measure of work potential that takes internal energy, pressure, and volume into consideration). Lastly, it is always true to say that all T=0 substances contain zero kinetic heat energy.


          


          Practical applications for thermodynamic temperature


          Thermodynamic temperature is useful not only for scientists, it can also be useful for lay-people in many disciplines involving gases. By expressing variables in absolute terms and applying GayLussacs law of temperature/pressure proportionality, the solutions to familiar problems are straightforward. For instance, how is the pressure in an automobile tire affected by temperature? If the tire has a cold pressure of 200 kPa-gage, then in absolute termsrelative to a vacuumits pressure is 300kPa-absolute. Room temperature (cold in tire terms) is 296K. What would the tire pressure be if was 20C hotter? The answer is 316 K296 K= 6.8% greater thermodynamic temperature and absolute pressure; that is, a pressure of 320kPa-absolute and 220kPa-gage.


          


          The origin of heat energy on Earth


          
            [image: ]
          


          Earths proximity to the Sun is why most everything near Earths surface is warm with a temperature substantially above absolute zero. Solar radiation constantly replenishes heat energy that Earth loses into space and a relatively stable state of equilibrium is achieved. Because of the wide variety of heat diffusion mechanisms (one of which is black-body radiation which occurs at the speed of light), objects on Earth rarely vary too far from the global mean surface and air temperature of 287 to 288K (14 to 15C). The more an objects or systems temperature varies from this average, the more rapidly it tends to come back into equilibrium with the ambient environment.


          


          History of thermodynamic temperature


          
            	17021703: Guillaume Amontons (16631705) published two papers that may be used to credit him as being the first researcher to deduce the existence of a fundamental (thermodynamic) temperature scale featuring an absolute zero. He made the discovery while endeavoring to improve upon the air thermometers in use at the time. His J-tube thermometers comprised a mercury column that was supported by a fixed mass of air entrapped within the sensing portion of the thermometer. In thermodynamic terms, his thermometers relied upon the volume / temperature relationship of gas under constant pressure. His measurements of the boiling point of water and the melting point of ice showed that regardless of the mass of air trapped inside his thermometers or the weight of mercury the air was supporting, the reduction in air volume at the ice point was always the same ratio. This observation led him to posit that a sufficient reduction in temperature would reduce the air volume to zero. In fact, his calculations projected that absolute zero was equivalent to 240 degrees on todays Celsius scaleonly 33.15 degrees short of the true value of 273.15C.

          


          
            	
              1742:

              
                [image: Anders Celsius]

                
                  Anders Celsius
                

              
Anders Celsius (17011744) created a backwards version of the modern Celsius temperature scale whereby zero represented the boiling point of water and 100 represented the melting point of ice. In his paper Observations of two persistent degrees on a thermometer, he recounted his experiments showing that ices melting point was effectively unaffected by pressure. He also determined with remarkable precision how waters boiling point varied as a function of atmospheric pressure. He proposed that zero on his temperature scale (waters boiling point) would be calibrated at the mean barometric pressure at mean sea level.
            

          


          
            	
              1744:

              
                [image: Carolus Linnaeus]

                
                  Carolus Linnaeus
                

              
Coincident with the death of Anders Celsius, the famous botanist Carolus Linnaeus (17071778) effectively reversed Celsiuss scale upon receipt of his first thermometer featuring a scale where zero represented the melting point of ice and 100 represented waters boiling point. The custom-made linnaeus-thermometer, for use in his greenhouses, was made by Daniel Ekstrm, Swedens leading maker of scientific instruments at the time. For the next 204 years, the scientific and thermometry communities world-wide referred to this scale as the centigrade scale. Temperatures on the centigrade scale were often reported simply as degrees or, when greater specificity was desired, degrees centigrade. The symbol for temperature values on this scale was C (in several formats over the years). Because the term centigrade was also the French-language name for a unit of angular measurement (one-hundredth of a right angle) and had a similar connotation in other languages, the term centesimal degree was used when very precise, unambiguous language was required by international standards bodies such as the Bureau international des poids et mesures (BIPM). The 9th CGPM ( Confrence gnrale des poids et mesures) and the CIPM ( Comit international des poids et mesures) formally adopted degree Celsius (symbol: C) in 1948.
            

          


          
            	1777: Inhis book Pyrometrie (Berlin: Haude & Spener, 1779) completed four months before his death, Johann Heinrich Lambert (17281777)sometimes incorrectly referred to as Joseph Lambertproposed an absolute temperature scale based on the pressure/ temperature relationship of a fixed volume of gas. This is distinct from the volume/ temperature relationship of gas under constant pressure that Guillaume Amontons discovered 75 years earlier. Lambert stated that absolute zero was the point where a simple straight-line extrapolation reached zero gas pressure and was equal to 270C.

          


          
            	Circa 1787: Notwithstanding the work of Guillaume Amontons 85 years earlier, Jacques Alexandre Csar Charles (17461823) is often credited with discovering, but not publishing, that the volume of a gas under constant pressure is proportional to its absolute temperature. The formula he created was V1/T1=V2/T2.

          


          
            	1802: Joseph Louis Gay-Lussac (17781850) published work (acknowledging the unpublished lab notes of Jacques Charles fifteen years earlier) describing how the volume of gas under constant pressure changes linearly with its absolute (thermodynamic) temperature. This behaviour is called Charless Law and is one of the gas laws. His are the first known formulas to use the number 273 for the expansion coefficient of gas relative to the melting point of ice (indicating that absolute zero was equivalent to 273C).

          


          
            	
              1848:

              
                [image: Lord Kelvin]

                
                  Lord Kelvin
                

              
William Thomson, (18241907) also known as Lord Kelvin, wrote in his paper, On an Absolute Thermometric Scale, of the need for a scale whereby infinite cold (absolute zero) was the scales null point, and which used the degree Celsius for its unit increment. Like Gay-Lussac, Thomson calculated that absolute zero was equivalent to 273C on the air thermometers of the time. This absolute scale is known today as the Kelvin thermodynamic temperature scale. Its noteworthy that Thomsons value of 273 was actually derived from 0.00366, which was the accepted expansion coefficient of gas per degree Celsius relative to the ice point. The inverse of 0.00366 expressed to five significant digits is 273.22C which is remarkably close to the true value of 273.15C.
            

          


          
            	1859: William John Macquorn Rankine (18201872) proposed a thermodynamic temperature scale similar to William Thomsons but which used the degree Fahrenheit for its unit increment. This absolute scale is known today as the Rankine thermodynamic temperature scale.

          


          
            	
              1877 - 1884:
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                  Ludwig Boltzmann
                

              
Ludwig Boltzmann (18441906) made major contributions to thermodynamics through an understanding of the role that particle kinetics and black-body radiation played. His name is now attached to several of the formulas used today in thermodynamics.
            

          


          
            	Circa 1930s: Gas thermometry experiments carefully calibrated to the melting point of ice and boiling point of water showed that absolute zero was equivalent to 273.15C.

          


          
            	1948: Resolution 3 of the 9th CGPM (Confrence Gnrale des Poids et Mesures, also known as the General Conference on Weights and Measures) fixed the triple point of water at precisely 0.01C. At this time, the triple point still had no formal definition for its equivalent kelvin value, which the resolution declared will be fixed at a later date. The implication is that if the value of absolute zero measured in the 1930s was truly 273.15C, then the triple point of water (0.01C) was equivalent to 273.16K. Additionally, both the CIPM (Comit international des poids et mesures, also known as the International Committee for Weights and Measures) and the CGPM formally adopted the name Celsius for the degree Celsius and the Celsius temperature scale.

          


          
            	1954: Resolution 3 of the 10th CGPM gave the Kelvin scale its modern definition by choosing the triple point of water as its second defining point and assigned it a temperature of precisely 273.16 kelvin (what was actually written 273.16 degrees Kelvin at the time). This, in combination with Resolution 3 of the 9th CGPM, had the effect of defining absolute zero as being precisely zero kelvin and 273.15C.

          


          
            	1967/1968: Resolution 3 of the 13th CGPM renamed the unit increment of thermodynamic temperature kelvin, symbol K, replacing degree absolute, symbol K. Further, feeling it useful to more explicitly define the magnitude of the unit increment, the 13th CGPM also decided in Resolution 4 that The kelvin, unit of thermodynamic temperature, is the fraction 1/273.16 of the thermodynamic temperature of the triple point of water.

          


          
            	2005: The CIPM (Comit International des Poids et Mesures, also known as the International Committee for Weights and Measures) affirmed that for the purposes of delineating the temperature of the triple point of water, the definition of the Kelvin thermodynamic temperature scale would refer to water having an isotopic composition defined as being precisely equal to the nominal specification of Vienna Standard Mean Ocean Water.

          


          


          Derivations of thermodynamic temperature


          Strictly speaking, the temperature of a system is well-defined only if its particles (atoms, molecules, electrons, photons) are at equilibrium, so that their energies obey a Boltzmann distribution (or its quantum mechanical counterpart). There are many possible scales of temperature, derived from a variety of observations of physical phenomena. The thermodynamic temperature can be shown to have special properties, and in particular can be seen to be uniquely defined ( up to some constant multiplicative factor) by considering the efficiency of idealized heat engines. Thus the ratio T2/T1 of two temperatures T1 andT2 is the same in all absolute scales.


          Loosely stated, temperature controls the flow of heat between two systems, and the universe as a whole, as with any natural system, tends to progress so as to maximize entropy. This suggests that there should be a relationship between temperature and entropy. To elucidate this, consider first the relationship between heat, work and temperature. One way to study this is to analyse a heat engine, which is a device for converting heat into mechanical work, such as the Carnot heat engine. Such a heat engine functions by using a temperature gradient between a high temperature TH and a low temperature TC to generate work, and the work done (per cycle, say) by the heat engine is equal to the difference between the heat energy qH put into the system at the high temperature the heat qC ejected at the low temperature (in that cycle). The efficiency of the engine is the work divided by the heat put into the system or


          
            	[image:  \textrm{efficiency} = \frac {w_{cy}}{q_H} = \frac{q_H-q_C}{q_H} = 1 - \frac{q_C}{q_H} \qquad (1) ]

          


          where wcy is the work done per cycle. Thus the efficiency depends only on qC/qH. Because qC and qH correspond to heat transfer at the temperatures TC and TH, respectively, the ratio qC/qH should be a function f of these temperatures:


          
            	[image:  \frac{q_C}{q_H} = f(T_H,T_C)\qquad (2). ]

          


          Carnots theorem states that all reversible engines operating between the same heat reservoirs are equally efficient. Thus, a heat engine operating between temperatures T1 and T3 must have the same efficiency as one consisting of two cycles, one between T1 and another (intermediate) temperature T2, and the second between T2 and T3. This can only be the case if


          
            	[image:  f(T_1,T_3) = \frac{q_3}{q_1} = \frac{q_2 q_3} {q_1 q_2} = f(T_1,T_2)f(T_2,T_3). ]

          


          Now specialize to the case that T1 is a fixed reference temperature: the temperature of the triple point of water. Then for any T2 and T3,


          
            	[image:  f(T_2,T_3) = \frac{f(T_1,T_3)}{f(T_1,T_2)} = \frac{273.16 \cdot f(T_1,T_3)}{273.16 \cdot f(T_1,T_2)}. ]

          


          Therefore if thermodynamic temperature is defined by


          
            	[image:  T = 273.16 \cdot f(T_1,T) \, ]

          


          then the function f, viewed as a function of thermodynamic temperature, is simply


          
            	[image:  f(T_2,T_3) = \frac{T_3}{T_2}, ]

          


          and the reference temperature T1 will have the value 273.16. (Of course any reference temperature and any positive numerical value could be used  the choice here corresponds to the Kelvin scale.)


          It follows immediately that


          
            	[image:  \frac{q_C}{q_H} = f(T_H,T_C) = \frac{T_C}{T_H}.\qquad (3). ]

          


          Substituting Equation 3 back into Equation 1 gives a relationship for the efficiency in terms of temperature:


          
            	[image:  \textrm{efficiency} = 1 - \frac{q_C}{q_H} = 1 - \frac{T_C}{T_H}\qquad (4). ]

          


          Notice that for TC=0 the efficiency is 100% and that efficiency becomes greater than 100% for TC<0. Since an efficiency greater than 100% violates the first law of thermodynamics, this requires that zero must be the minimum possible temperature. This has an intuitive interpretation: temperature is the motion of particles, so no system can, on average, have less motion than the minimum permitted by quantum physics. In fact, as of June 2006, the coldest man-made temperature was 450 pK.


          Subtracting the right hand side of Equation 4 from the middle portion and rearranging gives


          
            	[image:  \frac {q_H}{T_H} - \frac{q_C}{T_C} = 0, ]

          


          where the negative sign indicates heat ejected from the system. This relationship suggests the existence of a state function S (i.e., a function which depends only on the state of the system, not on how it reached that state) defined (up to an additive constant) by


          
            	[image:  dS = \frac {dq_\mathrm{rev}}{T}\qquad (5), ]

          


          where the subscript indicates heat transfer in a reversible process. The function S corresponds to the entropy of the system, mentioned previously, and the change of S around any cycle is zero (as is necessary for any state function). Equation 5 can be rearranged to get an alternative definition for temperature in terms of entropy and heat:


          
            	[image:  T = \frac{dq_\mathrm{rev}}{dS}. ]

          


          For a system in which the entropy S is a function S(E) of its energy E, the thermodynamic temperature T is therefore given by


          
            	[image:  \frac{1}{T} = \frac{dS}{dE}, ]

          


          so that the reciprocal of the thermodynamic temperature is the rate of increase of entropy with energy.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Thermodynamic_temperature"
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              	The Stones
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          The Rolling Stones are an English band whose music was initially based on rhythm and blues and rock and roll. Formed in London and having their first success in the UK, they subsequently became popular in the US during the " British Invasion" in the early 1960s.


          The band formed in 1962 when original leader Brian Jones and pianist Ian Stewart were joined by singer Mick Jagger as lead vocals and guitarist Keith Richards, whose songwriting partnership later contributed to their taking the leadership role in the group. Bassist Bill Wyman and drummer Charlie Watts completed the early lineup. Ian Stewart was removed from the official lineup in 1963 but continued to work with the band as road manager and keyboardist until his death in 1985.


          The band's early recordings were mainly covers of American blues and R&B songs. Their 1965 single " (I Can't Get No) Satisfaction" established The Rolling Stones as a premier rock and roll act. Starting with their 1966 album Aftermath, the songs of Jagger and Richards, aided by the instrumental experimentation of Jones, expanded an always present stylistic flexibility. Jones died in 1969 shortly after being fired from the band and was replaced by Mick Taylor. Taylor recorded five albums with The Rolling Stones before quitting in 1974. Former Faces guitarist Ronnie Wood stepped in and has been with the band ever since. Wyman left the Rolling Stones in 1993; bassist Darryl Jones, who is not an official band member, has worked with the group since 1994.


          The Rolling Stones have released 22 studio albums in the UK (24 in the US), eight concert albums (nine in the US) and numerous compilations; they have had 32 UK & US top-10 singles, 43 UK & US top-10 albums from 1964 and 2008 and have sold more than 200 million albums worldwide. 1971's Sticky Fingers began a string of eight consecutive studio albums at number one in the United States. In 1989 The Rolling Stones were inducted into the American Rock and Roll Hall of Fame, and in 2004 they were ranked number 4 in Rolling Stone magazine's 100 Greatest Artists of All Time. They are also ranked as the number 2 artists of all time on Acclaimedmusic.net. Their latest studio album, A Bigger Bang, was released in 2005 and followed by the highest-grossing tour in history, which lasted into late summer 2007. During the 1969 American tour, tour manager Sam Cutler introduced them as "The Greatest Rock and Roll Band in the World", a title which has remained. Their image of unkempt and surly youth is one that many musicians still emulate.


          


          Band history


          


          Early history


          In the early 1950s Keith Richards and Mick Jagger were classmates at Wentworth Primary School in Dartford, Kent. They met again in 1960 while Richards was attending Sidcup Art College. Richards recalled, "I was still going to school, and he was going up to the London School of Economics... So I get on this train one morning, and there's Jagger and under his arm he has four or five albums... He's got Chuck Berry and Mhairi Paterson, Muddy Waters". With mutual friend Dick Taylor (later of Pretty Things), they formed the band Little Boy Blue and the Blue Boys. Stones founders Brian Jones and pianist Ian Stewart were active in the London R&B scene fostered by Cyril Davies and Alexis Korner. Jagger and Richards met Jones while he was playing slide guitar sitting in with Korner's Blues Incorporated. Korner also had hired Jagger periodically and frequently future Stones drummer Charlie Watts. Their first rehearsal was organised by Jones and included Stewart, Jagger and Richards - the latter came along at Jagger's invitation. In June 1962 the lineup was: Jagger, Richards, Stewart, Jones, Taylor, and drummer Tony Chapman. Taylor then left the group. Jones named the band The Rollin' Stones, after the song " Rollin' Stone" by Muddy Waters.


          [bookmark: 1962.E2.80.931964]


          19621964


          On 12 July 1962 the group played their first formal gig at the Marquee Club, billed as "The Rollin' Stones". The line-up was Jagger, Richards, Jones, Stewart on piano, Taylor on bass and Tony Chapman on drums. Jones intended for the band to play primarily Chicago blues, but Jagger and Richards brought the rock & roll of Chuck Berry and Bo Diddley to the band. Bassist Bill Wyman joined in December and drummer Charlie Watts the following January to form the Stones' long-standing rhythm section.


          The Rolling Stones' first manager, Giorgio Gomelsky, booked the band to play at his Crawdaddy Club for what became an eight-month residency. A young ex-publicist of The Beatles, Andrew Loog Oldham, signed the band to a management deal with his partner and veteran booker Eric Easton in early May 1963. (Gomelsky, who had no written agreement with the band, was not consulted.) George Harrison, meanwhile, recommended to Decca Records' Dick Rowe - who had made the mistake of declining to sign the Beatles to Decca - that he should give The Rolling Stones a recording contract. The band embarked on their first UK tour in July 1963 and played their first gig outside of Greater London on Saturday 13 July at the Outlook Club in Middlesbrough for which they were paid 40. They shared the billing that night with The Hollies. Many references, including Bill Wyman in his book "Rolling with The Stones" (a detailed journal of his time with the band), incorrectly call this club the Alcove.


          


          After signing The Rolling Stones to a tape-lease deal with Decca, Oldham and Easton booked the band on their first big UK tour in the autumn of 1963. They were billed as a supporting act for American stars including Bo Diddley, Little Richard and The Everly Brothers; the opportunity to study these artists at work was an important "training ground" for the young band's stagecraft.


          Prior to this tour, in July 1963, the band's first single, Chuck Berry's "Come On" reached number 21 in the UK. A cover of The Beatles "I Wanna Be Your Man" number 12 in November 1963 in the UK, brought them to the attention of the record-buying public and a ~run of eight number one singles in the UK within the next five years. Oldham crafted the band's image of long-haired tearaways "into the opposite of what The Beatles [were] doing". The band was touring the UK constantly, and made numerous television appearances; their first few UK singles enjoyed steadily increasing chart success. Their first EP, The Rolling Stones, and album (also titled The Rolling Stones, issued in the US as England's Newest Hit Makers) were composed primarily of covers drawn from the band's live repertoire. The LP also included a Jagger/Richards original - " Tell Me (You're Coming Back)" - and two numbers credited to Nanker Phelge, the name used for songs composed by the entire group. In the US, "Tell Me" was also released as a single - the band's first Jagger/Richards-penned A-side - and went to number 24 in the US singles charts.


          The Rolling Stones' first US tour in June 1964 was, in Bill Wyman's words, "a disaster. When we arrived, we didn't have a hit record [there] or anything going for us." When the band appeared on Dean Martin's TV variety show The Hollywood Palace, Martin mocked both their hair and their performance. During the tour, however, they did a two-day recording session at Chess Studios in Chicago, where many of their musical heroes recorded. These sessions included what would become The Rolling Stones' first UK chart-topper: their cover of Bobby and Shirley Womack's " It's All Over Now".


          On their second US tour in the autumn of 1964, the band immediately followed James Brown in the filmed theatrical release of The TAMI Show, which showcased American acts with British Invasion artists. According to Jagger in 2003, "We weren't actually following James Brown because there were hours in between the filming of each section. Nevertheless, he was still very annoyed about it..." On 25 October the band also appeared on The Ed Sullivan Show. Sullivan, reacting to the pandemonium the Stones caused, promised to never book them again, though he later did book them repeatedly. Their second LP - the US-only 12 X 5 - was released during this tour; it again contained mainly cover tunes, augmented by Jagger/Richards and Nanker Phelge tracks.


          The Rolling Stones' fifth UK single - a cover of Willie Dixon's " Little Red Rooster" backed by " Off the Hook" (Nanker Phelge) - was released in November 1964 and became their second number-1 hit in the UK - an unprecedented achievement for a blues number. The band's US distributors ( London Records) declined to release "Little Red Rooster" as a single there, probably due to its sexual overtones. In December 1964 London Records released the band's first single with Jagger/Richards originals on both sides: " Heart of Stone" backed with "What a Shame"; "Heart of Stone" went to number 19 in the US.


          [bookmark: 1965.E2.80.931969]


          19651969


          The band's second UK LP - The Rolling Stones No. 2, released in January 1965 - was another number 1 on the album charts; the US version, released in February as The Rolling Stones, Now!, went to number 5. Most of the material had been recorded at Chess Studios in Chicago and RCA Studios in Los Angeles. In January/February 1965 the band also toured Australia and New Zealand for the first time, playing 34 shows for about 100,000 fans.


          The first Jagger/Richards composition to reach number 1 on the UK singles charts was " The Last Time" (released in February 1965); it went to number 5 in the US. Their first international number-1 hit was " (I Can't Get No) Satisfaction", recorded in May 1965 during the band's third North American tour. Released as a US single in June 1965, it spent four weeks at the top of the charts there, and established the Stones as a worldwide premier act. The US version of the LP Out of Our Heads (released in July 1965) also went to number 1; it included seven original songs (three Jagger/Richards numbers and four credited to Nanker Phelge). Their second international number-1 single, " Get Off of My Cloud" was released in the autumn of 1965, followed by another US-only LP: December's Children.


          The release Aftermath (UK number 1; US 2) in the late spring of 1966 was the first Rolling Stones album to be composed entirely of Jagger/Richards songs. Jones' contribution was also at its all time height, with his command of exotic instruments greatly adding to the band's sound. The American version of the LP included the chart-topping, Middle Eastern-influenced " Paint It, Black", the ballad " Lady Jane", and the almost 12-minute long " Going Home", the first extended jam on a top selling rock & roll album; later Jimi Hendrix, Cream and other sixties and seventies bands would release long jams routinely.


          January 1967 saw the release of Between the Buttons (UK number 3; US 2); the album was Andrew Oldham's last venture as The Rolling Stones' producer (his role as the band's manager had been taken over by Allen Klein in 1965). The US version included the double A-side single " Let's Spend the Night Together" and " Ruby Tuesday". When the band went to New York to perform the numbers on The Ed Sullivan Show, Jagger changed the lyrics in the refrain to "let's spend some time together" to avoid having their appearance on the show cancelled.


          Jagger, Richards and Jones began to be hounded by authorities over illegal drug use. In February 1967, the Sussex police, tipped off by the News of the World, raided a party at Keith Richards's home, Redlands. Jagger and Richards were subsequently charged with drug offences. Richards said in 2003, "When we got busted at Redlands, it suddenly made us realise that this was a whole different ball game and that was when the fun stopped. Up until then it had been as though London existed in a beautiful space where you could do anything you wanted."


          In March, while awaiting the consequences of the police raid, Jagger, Richards and Jones decided to take a short trip to Morocco, accompanied by Marianne Faithfull, Jones' girlfriend Anita Pallenberg and other friends. During this trip the stormy relations between Jones and Pallenberg exacerbated to the point that Pallenberg left Morocco with Richards. Richards said later: "That was the final nail in the coffin with me and Brian. He'd never forgive me for that and I don't blame him, but hell, shit happens." Richards and Pallenberg would remain a couple for twelve years.


          Despite these complications, The Rolling Stones toured Europe in March and April of 1967. The tour included the band's first performances in Poland, Greece and Italy.


          On 9 May 1967 - on the same day Jagger and Richards were arraigned in connection with the Redlands charges - Brian Jones was arrested for possession of cannabis. With three out of five Rolling Stones now facing criminal charges, Jagger and Richards were tried at the end of June. On 29 June, they were both convicted and given prison sentences; they were released on bail the following day pending appeal. The Times ran an editorial entitled " Who breaks a butterfly on a wheel?" criticising the sentences. While awaiting the appeal hearings, the band recorded a new single, " We Love You", as a thank-you for the loyalty shown by their fans. It began with the sound of prison doors closing, and the accompanying music video included allusions to the trial of Oscar Wilde. In July, the appeals court overturned Richards' conviction, and Jagger's sentence was reduced to a conditional discharge. Brian Jones' trial took place in November 1967; in December, after appealing the original prison sentence, Jones was fined 1000, put on three years' probation and ordered to seek professional help.


          December 1967 also saw the release of Their Satanic Majesties Request (UK number 3; US 2), released shortly after The Beatles' Sgt. Pepper's Lonely Hearts Club Band. Satanic Majesties had been recorded in difficult circumstances while Jagger, Richards and Jones were dealing with their court cases. The band parted ways with producer Andrew Oldham during the sessions. The split was amicable, at least publicly; but in 2003 Jagger said: "The reason Andrew left was because he thought that we weren't concentrating and that we were being childish. It was not a great moment really - and I would have thought it wasn't a great moment for Andrew either. There were a lot of distractions and you always need someone to focus you at that point, that was Andrew's job."


          Satanic Majesties thus became the first album The Rolling Stones produced on their own. It was also the first of their albums released in identical versions on both sides of the Atlantic. Its psychedelic sound was complemented by the cover art, which featured a 3D photo by Michael Cooper, who had also photographed the cover of Sgt. Pepper's. Bill Wyman wrote and sang a track on the album: " In Another Land", which was also released as the first The Rolling Stones single featuring lead vocals other than Jagger's.


          The band spent the first few months of 1968 working on material for their next album. Those sessions resulted in the song " Jumpin' Jack Flash", released as a single in May The song, and later that year the resulting album, Beggars Banquet (UK number 3; US 5), marked the band's return to their blues roots with new producer Jimmy Miller. Featuring the album's lead single, " Street Fighting Man", and the opening track " Sympathy for the Devil", Beggars Banquet is another eclectic mix of country and blues-inspired tunes, and was hailed as an achievement for the Stones at the time of release. On the musical evolution between albums, Richards said, "There is a change between material on Satanic Majesties and Beggars Banquet. I'd grown sick to death of the whole Maharishi guru shit and the beads and bells. Who knows where these things come from, but I guess [the music] was a reaction to what we'd done in our time off and also that severe dose of reality. A spell in prison... will certainly give you room for thought... I was pissed with being busted. So it was, 'Right we'll go and strip this thing down.' There's a lot of anger in the music from that period." During this time (1968) Richards started using open tunings (often in conjunction with a capo), most prominently an open-E or open-D tuning, then in 1969, 5-string open-G tuning (with the lower 6th string removed), as heard on the 1969 single " Honky Tonk Women", " Brown Sugar" ( Sticky Fingers, 1971), " Tumbling Dice"(capo IV), " Happy"(capo IV) ( Exile on Main St., 1972), and " Start Me Up" ( Tattoo You, 1981). Open tunings led to the Stones' (and Richards') trademark guitar sound.


          At the end of 1968 saw the filming of The Rolling Stones' Rock N' Roll Circus. It featured John Lennon, Yoko Ono, The Dirty Mac Band, The Who, Jethro Tull, Marianne Faithful, and Taj Mahal. An amazing time capsule of that moment of the sixties, it was shelved 28 years until being officially released in 1996. The Rolling Stones were disappointed with their performance having to play early in the deep morning hours of the night. A rumor exists the group thought of offering it to The Who and change the name to 'The Who's Rock -n- Roll Circus'.


          By the release of Beggars Banquet, Brian Jones was troubled and contributing only sporadically to the band. Jagger said that Jones was "not psychologically suited to this way of life". His drug use had become a hindrance, and he was unable to obtain a US visa. Richards reported that, in a June meeting with Jagger, Richards, and Watts at Jones' house, Jones admitted that he was unable to "go on the road again". According to Richards, all agreed to let Jones "...say I've left, and if I want to I can come back". His replacement was the 20-year-old guitarist Mick Taylor, of John Mayall's Bluesbreakers, who started recording with the band immediately. On July 3, 1969, less than a month later, Jones drowned in the pool at his Cotchford Farm home in Sussex.
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          The Rolling Stones were scheduled to play at a free concert in London's Hyde Park two days after Brian Jones' death; they decided to proceed with the show as a tribute to Jones. Their first concert with Mick Taylor was performed in front of an estimated 250,000 fans. The performance was filmed by a Granada Television production team, to be shown on British television as Stones in the Park. Jagger read an excerpt from Percy Bysshe Shelley's elegy Adonais and released thousands of butterflies in memory of Jones. The show included the concert debut of " Honky Tonk Women", which the band had just released. Their stage manager Sam Cutler introduced them as "the greatest rock & roll band in the world" - a description he repeated throughout their 1969 US tour, and which has stuck to this day.


          The release of Let It Bleed (UK number 1; US 3) came in December. Their last album of the Sixties, Let It Bleed featured " Gimme Shelter", " You Can't Always Get What You Want", " Midnight Rambler", as well as a cover of Robert Johnson's " Love in Vain". Jones and Taylor are featured on two tracks each. Many of these numbers were played during the band's US tour in November 1969, their first in three years. Just after the tour the band also staged the Altamont Free Concert, at the Altamont Speedway, about 60km east of San Francisco. The biker gang Hells Angels provided security, which resulted in a fan, Meredith Hunter, being stabbed and beaten to death by the Angels. Part of the tour and the Altamont concert were documented in Albert and David Maysles' film Gimme Shelter. As a response to the growing popularity of bootleg recordings, the album Get Yer Ya-Yas Out! (UK 1; US 6) was released in 1970; it was declared by critic Lester Bangs to be the best live album ever.


          In 1970 the band's contracts with both Allen Klein and Decca Records ended, and amid contractual disputes with Klein, they formed their own record company, Rolling Stones Records. Sticky Fingers (UK number 1; US 1), released in March 1971, was the band's first album on their own label. The album contains one of their best known hits, " Brown Sugar", and the country-influenced " Wild Horses". Both were recorded at Alabama's Muscle Shoals Sound Studio during the 1969 American tour.


          Sticky Fingers continued the band's immersion into heavily blues-influenced compositions. The album is noted for its "loose, ramshackle ambience" and marked Mick Taylor's first full release with the band.


          Following the release of Sticky Fingers, The Rolling Stones left England on the advice of financial advisors. The band moved to the South of France where Richards rented the Villa Nellcte, and sublet rooms to band members and entourage. Using the Rolling Stones Mobile Studio, they held recording sessions in the basement; they completed the resulting tracks, along with material dating as far back as 1969, at Sunset Studios in Los Angeles. The resulting double album, Exile on Main St. (UK number 1; US 1), was released in May 1972. Given an A+ grade by critic Robert Christgau and disparaged by Lester Bangs  who reversed his opinion within months Exile is now accepted as one of the Stones' best albums. The films Cocksucker Blues (never officially released) and Ladies and Gentlemen: The Rolling Stones (released in 1974) document the subsequent highly publicised 1972 North American ("STP") Tour, with its retinue of jet set hangers-on.


          


          In November 1972, the band began sessions in Kingston, Jamaica, for their follow-up to Exile, Goats Head Soup (UK 1; US 1) (1973). The album spawned the worldwide hit " Angie", but proved the first in a string of commercially successful but tepidly received studio albums. The sessions for Goats Head Soup led to a number of outtakes, most notably an early version of the popular ballad " Waiting on a Friend", not released until Tattoo You eight years later.


          The making of the record was interrupted by another legal battle over drugs, dating back to their stay in France; a warrant for Richards' arrest had been issued, and the other band members had to return briefly to France for questioning. This, along with Jagger's convictions on drug charges (in 1967 and 1970), also complicated the band's plans for their Pacific tour in early 1973: they were denied permission to play in Japan and almost banned from Australia. This was followed by a European tour (bypassing France) in September/October 1973 - prior to which Richards had been arrested once more on drug charges, this time in England.


          The band went to Musicland studios in Munich to record their next album, 1974's It's Only Rock 'n' Roll (UK 2; US 1), but Jimmy Miller, who had drug abuse issues, was no longer producer. Instead, Jagger and Richards assumed production duties and were credited as " the Glimmer Twins". Both the album and the single of the same name were hits.


          Nearing the end of 1974, Taylor began to get impatient. The band's situation made normal functioning complicated, with band members living in different countries and legal barriers restricting where they could tour. At the same time, Richards' drug use was affecting his creativity and productivity, while Taylor felt some of his own creative contributions were going unrecognized. At the end of 1974, with a recording session already booked in Munich to record another album, Taylor quit The Rolling Stones. Taylor said in 1980, "I was getting a bit fed up. I wanted to broaden my scope as a guitarist and do something else... I wasn't really composing songs or writing at that time. I was just beginning to write, and that influenced my decision... There are some people who can just ride along from crest to crest; they can ride along somebody else's success. And there are some people for whom that's not enough. It really wasn't enough for me."
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          The Stones used the recording sessions in Munich to audition replacements for Taylor. Guitarists as stylistically far-flung as Humble Pie lead Peter Frampton and ex- Yardbirds virtuoso Jeff Beck were auditioned. Rory Gallagher and Shuggie Otis also dropped by the Munich sessions. American session players Wayne Perkins and Harvey Mandel also appeared on much of the album. Yet Richards and Jagger also wanted the Stones to remain purely a British band. When Ron Wood walked in and jammed with the band, Richards and everyone else knew he was the one. Wood had already recorded and played live with Richards, and had contributed to the recording and writing of the track "It's Only Rock 'n Roll". The album, Black and Blue (UK 2; US 1) (1976), featured all their contributions. Though he had earlier declined Jagger's offer to join the Stones, because of his ties to the The Faces, Wood committed to the Stones in 1975 for their upcoming Tour of the Americas. He joined officially the following year, as the Faces dissolved; however, Wood remained on salary until Wyman's departure nearly two decades later, when he finally became a full member of the Rolling Stones' partnership.


          The 1975 Tour of the Americas kicked off with the band performing on a flatbed trailer being pulled down Broadway in New York City. The tour featured stage props including a giant phallus and a rope on which Jagger swung out over the audience.
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          Jagger had booked a live recording session at the El Mocambo club in Toronto to balance a long-overdue live album, 1977's Love You Live (UK 3; US 5), the first Stones live album since 1970's Get Yer Ya-Ya's Out!. Richards' addiction to heroin delayed his arrival in Toronto; the other members had already assembled, awaiting Richards, and sent him a telegram asking him where he was. On February 24, 1977, Richards and his family flew in from London on a direct BOAC flight and were detained by Canada Customs after Richards was found in possession of a burnt spoon and hash residue. On March 4, Richards' partner Anita Pallenberg pled guilty to drug possession and was fined for the original airport event. On Sunday, 27 February, after two days of Stones rehearsals, armed with an arrest warrant for Pallenberg, the Royal Canadian Mounted Police discovered "22 grams of heroin" in Richards' room. Richards was charged with importing narcotics into Canada, which carried a minimum seven-year sentence upon conviction. Later the Crown prosecutor conceded that Richards had procured the drugs after arrival. Despite the arrest, the band played two shows in Toronto, only to raise more controversy when Margaret Trudeau was seen partying with the band after the show. These two shows were kept secret from the public and the El Mocambo had been booked for the entire week by April Wine for a recording session. A local radio station ran a contest for free tickets to see April Wine and the winners were allowed to pick a night to see the band. The winners that picked tickets for the Friday or Saturday night were surprised to find that the Stones were playing.


          The drug case dragged on for over a year until Richards received a suspended sentence and was ordered to play two free concerts for the CNIB in Oshawa, Ontario; both shows were played by the Rolling Stones and The New Barbarians, a group that Wood had put together to promote his latest solo album, and which Richards also joined. This episode motivated Richards' resolve to end his drug habit. It also coincided with the end of his relationship with Pallenberg, which had become strained since the death of their third child (an infant son named Tara) and her inability to curb her heroin addiction while Keith struggled to get clean. While Richards was settling his legal and personal problems, Jagger continued his jet-set lifestyle. He was a regular at New York's Studio 54 disco club, often in the company of model Jerry Hall. His marriage to Bianca Jagger ended in 1977.


          Although The Rolling Stones remained popular through the first half of the 1970s, music critics had grown increasingly dismissive of the band's output, and record sales failed to meet expectations. By the late 70s, punk rock had become influential, and the Stones were criticised as decadent, aging millionaires, and their music considered by many to be stagnant or irrelevant. This changed in 1978, when the band released Some Girls (UK #2; US #1), which included the hit single " Miss You", the country ballad " Far Away Eyes", " Beast of Burden", and " Shattered". In part a response to punk, many songs were fast, basic, guitar-driven rock and roll. The album's success re-established the Stones' immense popularity among young people; the band guested on the first show of the fourth season of the TV series "Saturday Night Live". After the US Tour 1978, the group did not tour Europe the following year, breaking the routine of touring Europe every three years that the band had followed since 1967.


          Entering the 1980s on a renewed commercial high with the success of Some Girls, the band released their next album Emotional Rescue (UK 1; US 1) in mid-1980. The recording of the album was reportedly plagued by turmoil, with Jagger and Richards' relationship reaching a new low. Richards, more sober than during the previous ten years, began to assert more control in the studio  more than Jagger had become used to  and a struggle ensued as Richards felt he was fighting for "his half of the Glimmer Twins." Though Emotional Rescue hit the top of the charts on both sides of the Atlantic, it was panned as lacklustre and inconsistent. Some felt it was a poor imitation of its predecessor.


          In early 1981, the group reconvened and decided to tour the US that year, leaving little time to write and record a new album, as well as rehearse for the tour. That year's resulting album, Tattoo You (UK 2; US 1) featured a number of outtakes, including lead single " Start Me Up". Two songs ("Waiting on a Friend" and "Tops") featured Mick Taylor's guitar playing, while jazz saxophonist Sonny Rollins played on " Slave" and dubbed a part on "Waiting on a Friend". The Stones' American Tour 1981 was their biggest, longest and most colourful production to date, with the band playing from September 25 through December 19. It was the highest grossing tour of that year. Some shows were recorded, resulting in the 1982 live album Still Life (American Concert 1981) (UK 4; US 5), and the 1983 Hal Ashby concert film Let's Spend the Night Together, which was filmed at Sun Devil Stadium in Phoenix, Arizona and the Brendan Byrne Arena in the Meadowlands, New Jersey.


          In mid-1982, to commemorate their 20th anniversary, the Stones took their American stage show to Europe. The European Tour 1982 was their first European tour in six years. The tour was essentially a carbon copy of the 1981 American tour. For the tour, the band were joined by former Allman Brothers Band piano player Chuck Leavell, who continues to play and record with the Stones. By the end of the year, the band had signed a new four-album, 28 million dollar recording deal with a new label, CBS Records.
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          Before leaving Atlantic, the Stones released Undercover (UK 3; US 4) in late 1983. Despite good reviews the record sold below expectations and there was no tour to support it. Subsequently the Stones' new marketer/distributor CBS Records took over distributing the Stone's Atlantic catalogue.


          By this time, the Jagger/Richards split was growing. Jagger had signed a solo deal with CBS to be distributed by Columbia, much to the consternation of Richards. Jagger spent much of 1984 writing songs for his first solo effort and, as he admitted, he began to feel stultified within the framework of the Rolling Stones. By 1985, Jagger was spending more time on solo recordings, and much of the material on 1986's Dirty Work (UK 4; US 4) was generated by Keith Richards, with more contributions by Ron Wood than on previous Rolling Stones albums. Rumours surfaced that Jagger and Richards were rarely, if ever, in the studio at the same time, leaving Richards to keep the recording sessions moving forward.


          In December 1985, the band's co-founder, pianist, road manager and long-time friend Ian Stewart died of a heart attack. The Rolling Stones played a private tribute concert for him at London's 100 Club in February 1986, two days before they were presented with a Grammy Lifetime Achievement Award.


          Dirty Work came out in March 1986 to mixed reviews; Jagger refused to tour to promote the album, stating later that several band members were in no condition to tour. Richards was infuriated when Jagger instead undertook his own solo tour; he has referred to this period in his relations with Jagger as "World War III". Jagger's solo records, She's The Boss (UK 6; US 13) (1985) and Primitive Cool (UK 26; US 41) (1987), met with moderate success, although Richards disparaged both. With the Rolling Stones inactive, Richards released his first solo album in 1988, Talk Is Cheap (UK 37; US 24). It was well received by fans and critics, going gold in the US.


          In early 1989, The Rolling Stones, including Mick Taylor, Ronnie Wood and Ian Stewart (posthumously), were inducted into the American Rock and Roll Hall of Fame. Jagger and Richards appeared to have set animosities aside, and The Rolling Stones went to work on the album that would be called Steel Wheels (UK 2; US 3). Heralded as a return to form, it included the singles " Mixed Emotions", " Rock and a Hard Place" and " Almost Hear You Sigh". The album also included "Continental Drift", recorded in Tangier in 1989 with Bachir Attar and the Master Musicians of Jajouka, whom Brian Jones had recorded in 1968.


          The subsequent Steel Wheels/Urban Jungle Tours, encompassing North America, Japan and Europe, saw the Rolling Stones touring for the first time in seven years (since Europe 1982), and it was their biggest stage production to date. Opening acts included Living Colour and Guns N' Roses; the onstage personnel included a horn section and backup singers Lisa Fischer and Bernard Fowler, both of whom continue to tour regularly with the Rolling Stones. Recordings from the Steel Wheels/Urban Jungle tours produced the 1991 concert album Flashpoint (UK 6; US 16), which also included two studio tracks recorded in 1991: the single " Highwire" and "Sex Drive".


          These were the last Rolling Stones tours for Bill Wyman, who left the band after years of deliberation, although his retirement was not made official until 1993. He then published Stone Alone, an autobiography, based on memoirs he had been writing since the band's early days in London. A few years later, he formed Bill Wyman's Rhythm Kings and began recording and touring again.
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          After the successes of the Steel Wheels/Urban Jungle tours, the band took a break. Charlie Watts released two jazz albums; Ronnie Wood made his fifth solo album, the first in 11 years, called Slide On This; Keith Richards released his second solo album in late 1992, Main Offender (UK 45; US 99), and did a small tour including big concerts in Spain and Argentina. Mick Jagger got good reviews and sales with his third solo album, Wandering Spirit (UK 12; US 11). The album sold more than two million copies worldwide, going gold in the US.


          After Wyman's departure, the Stones' new distributor/record label, Virgin Records, remastered and repackaged the band's back catalogue from Sticky Fingers to Steel Wheels, except for the three live albums, and issued another hits compilation in 1993 entitled Jump Back (UK 16; US 30). By 1993 the Stones set upon their next studio album. Darryl Jones, former sideman of Miles Davis and Sting, was chosen by Charlie Watts as Wyman's replacement for 1994's Voodoo Lounge (UK 1; US 2). The album met strong reviews and sales, going double platinum in the US. Reviewers took note of the album's "traditionalist" sounds, which were credited to the Stones' new producer Don Was. It would go on to win the 1995 Grammy Award for Best Rock Album.


          1994 also brought the accompanying Voodoo Lounge Tour, which lasted into 1995. Numbers from various concerts and rehearsals (mostly acoustic) made up Stripped (UK 9; US 9), which featured a cover of Bob Dylan's " Like A Rolling Stone", as well as infrequently played songs like " Shine a Light", "Sweet Virginia" and " The Spider and the Fly".


          The Rolling Stones ended the 1990s with the album Bridges To Babylon (UK 6; US 3), released in 1997 to mixed reviews. The video of the single " Anybody Seen My Baby?" featured Angelina Jolie as guest and met steady rotation on both MTV and VH1. Sales were reasonably equivalent to those of previous records (about 1.2 million copies sold in the US), and the subsequent Bridges to Babylon Tour, which crossed Europe, North America and other destinations, proved the band to be a strong live attraction. Once again, a live album was culled from the tour, No Security (UK 67; US 34), only this time all but two songs (" Live With Me" and "The Last Time") were previously unreleased on live albums. In 1999, the Stones staged the No Security Tour in the US and continued the Bridges to Babylon tour in Europe. The No Security Tour offered a stripped-down production in contrast to the pyrotechnics and mammoth stages of other recent tours.
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          In late 2001, Mick Jagger released his fourth solo album, Goddess in the Doorway (UK 44; US 39) which met with mixed reviews. Jagger and Richards took part in " The Concert for New York City", performing " Salt of the Earth" and "Miss You" with a backing band.


          In 2002, the band released Forty Licks (UK 2; US 2), a greatest hits double album, to mark their forty years as a band. The collection contained four new songs recorded with the latter-day core band of Jagger, Richards, Watts, Wood, Leavell and Jones. The album has sold more than 7 million copies worldwide. The same year, Q magazine named The Rolling Stones as one of the "50 Bands To See Before You Die", and the 2002-2003 Licks Tour gave people that chance. On 30 July 2003, the band headlined the Molson Canadian Rocks for Toronto concert in Toronto, Ontario, Canada, to help the city  which they have used for rehearsals since the Steel Wheels tour  recover from the 2003 SARS epidemic. The concert was attended by an estimated 490,000 people.
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          On 9 November 2003, the band played their first concert in Hong Kong as part of the Harbour Fest celebration, also in support of the SARS-affected economy. In November of 2003, the band exclusively licensed the right to sell their new four-DVD boxed set, Four Flicks, recorded on the band's most recent world tour, to the US Best Buy chain of stores. In response, some Canadian and US music retail chains (including HMV Canada and Circuit City) pulled Rolling Stones CDs and related merchandise from their shelves and replaced them with signs explaining the situation. In 2004, a double live album of the Licks Tour, Live Licks (UK 38; US 50), was released, going gold in the US.


          On July 26, 2005, Jagger's birthday, the band announced the name of their new album, A Bigger Bang (UK 2; US 3), their first album in almost eight years. A Bigger Bang was released on September 6 to strong reviews, including a glowing write-up in Rolling Stone (noted for its consistent support of the group). The single, Streets of Love reached the Top 15 in UK and Europe.


          The album included the most controversial song from the Stones in years, "Sweet Neo Con", a criticism of American Neoconservatism from Jagger. The song was reportedly almost dropped from the album because of objections from Richards. When asked if he was afraid of political backlash such as the Dixie Chicks had endured for criticism of American involvement in the war in Iraq, Richards responded that the album came first, and that, "I don't want to be sidetracked by some little political 'storm in a teacup'."


          The subsequent A Bigger Bang Tour began in August 2005, and visited North America, South America and East Asia. In February 2006, the group played the half-time show of Super Bowl XL in Detroit, Michigan. By the end of 2005, the Bigger Bang tour set a record of $162 million in gross receipts, breaking the North American mark also set by the Stones in 1994. Later that month, the band played to a claimed 1.5 million on the Copacabana beach in Rio de Janeiro in a free concert.


          After performances in Japan, China, Australia and New Zealand in March/April 2006, the Rolling Stones tour took a scheduled break before proceeding to Europe; during this break Keith Richards was hospitalized in New Zealand for cranial surgery after a fall from a tree on Fiji, where he had been on holiday. The incident led to a six-week delay in launching the European leg of the tour. In June 2006 it was reported that Ronnie Wood was continuing his programme of rehabilitation for alcohol abuse, but this did not affect the rearranged European tour schedule. Two out of the 21 shows scheduled for July-September 2006 were later cancelled due to Mick Jagger's throat problems.


          The Stones returned to North America for concerts in September 2006, and returned to Europe on June 5, 2007. By November 2006, the Bigger Bang tour had been declared the highest-grossing tour of all time, earning $437 million. The North American leg brought in the third-highest receipts ever ($138.5 million), trailing their own 2005 tour ($162 million) and the U2 tour of that same year ($138.9 million).


          On 29 October and 1 November 2006, director Martin Scorsese filmed the Rolling Stones performing at New York City's Beacon Theatre, in front of an audience that included Bill and Hillary Clinton, released as the 2008 film Shine a Light; the film also features guest appearances by Buddy Guy, Jack White and Christina Aguilera. On March 24, 2007, the band announced a tour of Europe called the "Bigger Bang 2007" tour. June 12, 2007 saw the release of the band's second four-disc DVD set: The Biggest Bang, a seven-hour document featuring their shows in Austin, Rio de Janeiro, Saitama, Shanghai and Buenos Aires, along with extras.
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          On June 10, 2007, the band performed their first gig at a festival in 30 years, at the Isle of Wight Festival, to a crowd of 65,000. On August 26, 2007, they played their last concert of the A Bigger Bang Tour. Mick Jagger released a compilation of his solo work called The Very Best Of Mick Jagger (UK 57; US 77), including three unreleased songs, on October 2, 2007.


          On September 26, 2007, it was announced The Rolling Stones had made $437 million on the A Bigger Bang Tour to list them in the latest edition of Guinness World Record.


          On November 12, 2007, the double compilation Rolled Gold+: The Very Best of the Rolling Stones (UK 26) was re-released for the Christmas season. As with the case of ABKCO Records and their history of unofficial releases, the actual band had nothing to do with the re-release of the compilation.


          Shine a Light (UK 2; US 11), the soundtrack to the concert film of the same name, was released in April 2008. The album's debut at number 2 in the UK charts was the highest position for a Rolling Stones concert album since Get Yer Ya-Ya's Out! in 1970.


          Keith Richards sparked rumours that a new Rolling Stones studio album may be forthcoming, saying during an interview following the premiere of Shine a Light, "I think we might make another album. Once we get over doing promotion on this film."


          The early Rolling Stones catalog (the rights to which are owned by ABKCO) was briefly introduced to eMusic in April 2008; it was subsequently withdrawn by ABKCO. Spokespeople for eMusic blamed a misunderstanding.


          In July 2008 it was announced that the Rolling Stones will be leaving EMI and joining Vivendi's Universal Music, taking with them their entire catalogue stretching back to Sticky Fingers. All new music by the band will be released through Universal's Polydor label.


          


          Musical evolution


          The Rolling Stones are extremely notable in modern popular music for assimilating various musical genres into their recording and performance; ultimately making the styles their very own. The band's career is marked by a continual reference and reliance on musical styles like American blues, country, folk, reggae, dance; world music exemplified by the Master Musicians of Jajouka; as well as traditional English styles that use stringed instrumentation like harps. The band cut their musical teeth by covering early rock and roll and blues songs, and have never stopped playing live or recording cover songs.


          


          Infusion of American Blues


          Often the first instances of this come through the Stones' use of a blues-based R&B sound. Jagger and Richards' shared interest in the Americans Jimmy Reed, Muddy Waters, and Little Walter, were influential on the band's leader, Brian Jones, of whom Richards says, "He was more into T-Bone Walker and jazz-blues stuff. We'd turn him onto Chuck Berry and say, 'Look, it's all the same shit, man, and you can do it.'" Charlie Watts, a traditional jazz drummer, was also turned onto the blues after his introduction to the Stones. "Keith and Brian turned me on to Jimmy Reed and people like that. I learned that Earl Phillips was playing on those records like a jazz drummer, playing swing, with a straight four..."


          Jagger, recalling when he first heard the likes of Chuck Berry, Bo Diddley, Muddy Waters, Fats Domino and other heavies of the American blues scene, said it "seemed the most real thing" he had heard up to that point. Similarly, Keith Richards, describing the first time he listened to Muddy Waters, said it was the "most powerful music [he had] ever heard...the most expressive." These strong early impressions helped fuse the music of the American Blues into the foundation of the Rolling Stones.


          


          Early songwriting


          Despite the Stones' predilection for blues and R&B numbers on their early live setlists, the first original compositions by the band reflected a more wide-ranging interest. The first Jagger/Richards single, " Tell Me (You're Coming Back)," is called by critic Richie Unterberger a "pop/rock ballad... When [Jagger and Richards] began to write songs, they were usually not derived from the blues, but were often surprisingly fey, slow, Mersey-type pop numbers." " As Tears Go By," the ballad originally written for Marianne Faithfull, was one of the first songs written by Jagger and Richards and also one of many written by the duo for other artists. Jagger said of the song, "It's a relatively mature song considering the rest of the output at the time. And we didn't think of [recording] it, because the Rolling Stones were a butch blues group." The Stones did record a version which became a top five hit in the US.


          On the early experience, Richards said, "The amazing thing is that although Mick and I thought these songs were really puerile and kindergarten-time, every one that got put out made a decent showing in the charts. That gave us extraordinary confidence to carry on, because at the beginning songwriting was something we were going to do in order to say to Andrew [Loog Oldham], 'Well, at least we gave it a try...'" Jagger said, "We were very pop-orientated. We didn't sit around listening to Muddy Waters; we listened to everything. In some ways it's easy to write to order... Keith and I got into the groove of writing those kind of tunes; they were done in ten minutes. I think we thought it was a bit of a laugh, and it turned out to be something of an apprenticeship for us."


          The writing of the single "The Last Time," The Stones' first major single, proved a turning point. Richards called it, "a bridge into thinking about writing for The Stones. It gave us a level of confidence; a pathway of how to do it." Built around a riff played by Brian Jones, the song was based on a traditional gospel song popularised by The Staples Singers and would be emblematic of the heavily guitar based sound to come.


          


          Band members


          


          Line-ups


          
            
              	1962

              	
                
                  	Mick Jagger - lead vocals, harmonica, percussion


                  	Brian Jones - guitars, backing vocals, harmonica, percussion


                  	Keith Richards - guitars, backing vocals


                  	Ian Stewart - piano, percussion

                


                with


                
                  	Dick Taylor - bass


                  	Ricky Fenson - bass


                  	Bill Wyman - bass


                  	Tony Chapman - drums


                  	Carlo Little - drums


                  	Mick Avory  drums

                

              
            


            
              	January - April 1963

              	
                
                  	Mick Jagger - lead vocals, harmonica, percussion


                  	Brian Jones - guitars, backing vocals, harmonica, percussion


                  	Keith Richards - guitars, backing vocals


                  	Ian Stewart - piano, percussion


                  	Charlie Watts - drums


                  	Bill Wyman - bass, backing vocals

                

              
            


            
              	May 1963 - May 1969

              	
                
                  	Mick Jagger - lead vocals, harmonica, percussion


                  	Brian Jones - guitars, backing vocals, harmonica, percussion, tamboura, bass guitar, sitar, appalachian dulcimer, keyboards, autoharp, brass, woodwinds, theremin, kazoo


                  	Keith Richards - guitars, vocals, bass, keyboards, percussion


                  	Charlie Watts - drums, percussion


                  	Bill Wyman - bass, vocals, percussion, keyboards

                

              
            


            
              	May 1969 - December 1974

              	
                
                  	Mick Jagger - lead vocals, harmonica, keyboards, percussion, guitar


                  	Keith Richards - guitars, vocals, bass, keyboards


                  	Mick Taylor - guitars, bass, synthesizer, percussion, backing vocals


                  	Charlie Watts - drums, percussion


                  	Bill Wyman - bass, synthesizer

                

              
            


            
              	May 1975 - 1993

              	
                
                  	Mick Jagger - lead vocals, harmonica, keyboards, guitar


                  	Keith Richards - guitars, vocals, bass, keyboards, percussion


                  	Charlie Watts - drums, percussion


                  	Ronnie Wood - guitars, backing vocals, bass, drums, percussion


                  	Bill Wyman - bass, synthesizer

                

              
            


            
              	1993 - present

              	
                
                  	Mick Jagger - lead vocals, harmonica, percussion, guitar, bass, keyboards


                  	Keith Richards - guitars, vocals, bass, keyboards


                  	Charlie Watts - drums, percussion


                  	Ronnie Wood - guitars, backing vocals, bass

                


                with


                
                  	Darryl Jones - bass


                  	Chuck Leavell - keyboards

                

              
            

          


          


          Discography


          


          Tours


          
            	1963 - British Tour 1963 (as an opening act)


            	1964 - 1st British Tour 1964


            	1964 - 2nd British Tour 1964


            	1964 - 1st American Tour 1964


            	1964 - 3rd British Tour 1964


            	1964 - 4th British Tour 1964


            	1964 - 2nd American Tour 1964


            	1965 - Far East Tour 1965


            	1965 - 1st British Tour 1965


            	1965 - 1st European Tour 1965


            	1965 - 2nd European Tour 1965


            	1965 - 1st American Tour 1965


            	1965 - 3rd European Tour 1965


            	1965 - 4th European Tour 1965


            	1965 - 2nd British Tour 1965


            	1965 - 2nd American Tour 1965


            	1966 - Australasian Tour 1966


            	1966 - European Tour 1966


            	1966 - American Tour 1966


            	1966 - British Tour 1966


            	1967 - European Tour 1967


            	1969 - American Tour 1969


            	1970 - European Tour 1970


            	1971 - UK Tour 1971 (also known as the Goodbye Britain Tour)


            	1972 - American Tour 1972 (also known as S.T.P. Tour)


            	1973 - Pacific Tour 1973


            	1973 - European Tour 1973


            	1975 - Tour of the Americas '75


            	1976 - Tour of Europe '76


            	1978 - US Some Girls Tour 1978


            	1981 - Tattoo You American Tour 1981


            	1982 - European Tour 1982


            	1989/1990 - Steel Wheels/Urban Jungle Tour


            	1994/1995 - Voodoo Lounge Tour


            	1997/1998 - Bridges To Babylon Tour North America and Europe


            	1999 - No Security Tour and European Bridges To Babylon Tour


            	2002/2003 - Licks Tour


            	2005-2007 - A Bigger Bang Tour

          


          


          Official videography


          Officially released films featuring the Rolling Stones are listed with their original release dates. (The formats mentioned are the most recent versions officially available, not necessarily the original release formats.)


          
            	1968: One Plus One (also titled Sympathy for the Devil), directed by Jean-Luc Godard (DVD)


            	1969: Stones in the Park (DVD)


            	1970: Gimme Shelter, directed by Albert and David Maysles (DVD)


            	1974: Ladies and Gentlemen: The Rolling Stones, directed by Rolin Binzer


            	1982: Rocks Off and Let's Spend the Night Together, both directed by Hal Ashby (DVD)


            	1984: Video Rewind (VHS)


            	1989: 25x5 - The Continuing Adventures of the Rolling Stones (VHS)


            	1990: Stones at the Max, directed by Julien Temple (DVD)


            	1995: The Rolling Stones: Voodoo Lounge Live (DVD)


            	1996: The Rolling Stones Rock and Roll Circus, directed by Michael Lindsay-Hogg (filmed in 1968) (DVD)


            	1998: Bridges To Babylon Tour '97-98 (DVD)


            	2003: Four Flicks (DVD)


            	2007: The Biggest Bang (DVD)


            	2008: Shine a Light, directed by Martin Scorsese, released to theaters in standard and IMAX presentations

          


          The officially-unreleased 1972 film Cocksucker Blues is available from various sources on the Internet in various formats.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/The_Rolling_Stones"
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        Theropoda


        
          

          
            
              	Theropods

              Fossil range: Late Triassic - Late Cretaceous

              (excluding birds)
            


            
              	
                [image: Tyrannosaurus foot]


                
                  Tyrannosaurus foot
                

              
            


            
              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Animalia

                  


                  
                    	Phylum:

                    	Chordata

                  


                  
                    	Class:

                    	Sauropsida

                  


                  
                    	Superorder:

                    	Dinosauria

                  


                  
                    	Order:

                    	Saurischia

                  


                  
                    	Suborder:

                    	Theropoda

                    Marsh, 1881
                  

                

              
            


            
              	Infraorders
            


            
              	
                
                  	 Carnosauria


                  	 Ceratosauria


                  	 Deinonychosauria


                  	 Ornithomimosauria


                  	 Oviraptorosauria


                  	(unranked) Avialae

                

              
            

          


          Theropods (pronounced /ˈɪərəpɒd/, theropoda /iːˈrɒpədə/ 'beast feet') are a group of bipedal saurischian dinosaurs. Although they were primarily carnivorous, a number of theropod families evolved herbivory during the Cretaceous Period. Theropods first appear during the Carnian age of the Late Triassic about 220 million years ago ( MYA) and were the sole large terrestrial carnivores from the Early Jurassic until the close of the Cretaceous, about 65 MYA. Today, they are represented by the 9,300 living species of birds, which evolved in the Late Jurassic from small specialized coelurosaurian dinosaurs.


          Among the features linking theropods to birds are the three-toed foot, a furcula (wishbone), air-filled bones and (in some cases) feathers and brooding of the eggs.


          


          Evolutionary history


          During the late Triassic, a number of primitive proto-theropod and theropod dinosaurs existed and evolved alongside each other.


          The earliest and most primitive of the carnivorous dinosaurs were Eoraptor of Argentina and the herrerasaurs. The herrerasaurs existed from the early late Triassic (Late Carnian to Early Norian). They were found in North America and South America and possibly also India and Southern Africa. The herrerasaurs were characterised by a mosaic of primitive and advanced features. Some paleontologists have in the past considered the herrerasaurians to be members of Theropoda, though they are now thought to be basal saurischians, and may even have evolved prior to the saurischian-ornithischian split.


          
            [image: Theropod footprint.]

            
              Theropod footprint.
            

          


          The earliest and most primitive unambiguous theropods (or alternatively, Eutheropoda - 'True Theropods') are the Coelophysidae. The Coelophysidae ( Coelophysis, Megapnosaurus) were a group of widely distributed, lightly built and apparently gregarious animals. They included small hunters like Coelophysis and larger (6 meters) predators like Dilophosaurus. These successful animals continued from the Late Carnian (early Late Triassic) through to the Toarcian (late Early Jurassic). Although in the early cladistic classifications they were included under the Ceratosauria and considered a side-branch of more advanced theropods, they may have been ancestral to all other theropods (which would make them a paraphyletic group.


          The somewhat more advanced true Ceratosauria (including Ceratosaurus and Carnotaurus) appeared during the Early Jurassic and continued through to the Late Jurassic in Laurasia. They competed quite well alongside their more advanced tetanuran relatives and - in the form of the abelisaur lineage - lasted to the end of the Cretaceous in Gondwana.


          
            [image: Skeletal reconstructions of several theropod dinosaurs.]

            
              Skeletal reconstructions of several theropod dinosaurs.
            

          


          The Tetanurae are more specialised again than the Ceratosaurs. They are subdivided into Megalosauroidea (alternately Spinosauroidea or Torvosauroidea) and the Avetheropoda. They were most common during the Middle Jurassic but continued to the Middle Cretaceous. The latter clade - as their name indicates - were more closely related to birds and are again divided into the Carnosauria (including Allosaurus) and the Coelurosauria, a very large and diverse dinosaur group that was especially common during the Cretaceous.


          Thus, during the late Jurassic, there were no fewer than four distinct lineages of theropods - ceratosaurs, megalosaurs, carnosaurs, and coelurosaurs - preying on the abundance of small and large herbivorous dinosaurs. All four groups survived into the Cretaceous, although only two - the abelisaurs and the coelurosaurs - seem to have made it to end of the period, where they were geographically separate, the abelisaurs in Gondwana, and the coelurosaurs in Asiamerica.


          Of all the theropod groups, the coelurosaurs were by far the most diverse. Some coelurosaur clades that flourished during the Cretaceous were the tyrannosaurids (including Tyrannosaurus) the dromaeosaurids (including Velociraptor and Deinonychus, which are remarkably similar in form to the oldest known bird, Archaeopteryx), the bird-like troodontids and oviraptorosaurs, the ornithomimosaurs (or "ostrich dinosaurs"), the strange giant-clawed herbivorous Therizinosauridae, and the birds, which are the only dinosaur lineage to survive the end Cretaceous mass-extinction. While the roots of these various groups must have been in the Late or possibly even the Middle Jurassic, they only became abundant during the Early Cretaceous. A few paleontologists, such as Gregory S. Paul, have suggested that some or all of these advanced theropods were actually descended from flying dinosaurs or proto-birds like Archaeopteryx that lost the ability to fly and returned to a terrestrial habitat.


          


          Classification


          


          History of classification


          The name Theropoda (meaning "beast feet") was first coined by O.C. Marsh in 1881. Marsh initially named Theropoda as a suborder to include the family Allosauridae, but later expanded its scope, re-ranking it as an order to include a wide array of "carnivorous" dinosaur families, including Megalosauridae, Compsognathidae, Ornithomimidae, Plateosauridae and Anchisauridae (now known to be herbivorous prosauropods) and Hallopodidae (now known to be relatives of crocodilians). Due to the scope of Marsh's Order Theropoda, it came to replace a previous taxonomic group that Marsh's rival E.D. Cope had created in 1866 for the carnivorous dinosaurs, Goniopoda ("angled feet").


          By the early 20th Century, some paleontologists, such as Friedrich von Huene, no longer considered carnivorous dinosaurs to have formed a natural group. Huene abandoned the name Theropoda, instead using Harry Seeley's Order Saurischia, which Huene divided into the suborders Coelurosauria and Pachypodosauria. Huene placed most of the small theropod groups into Coelurosauria, and the large theropods and prosauropods into Pachypodosauria, which he considered ancestral to the Sauropoda (prosauropods were still thought of as carnivorous at this time, owing to the incorrect association of rauisuchian skulls and teeth with prosauropod bodies, in animals such as Teratosaurus). In W.D. Matthew and Barnum Brown's 1922 description of the first known dromaeosaurid ( Dromaeosaurus albertensis), they became the first paleontologists to exclude prosauropods from the carnivorous dinosaurs, and attempted to revive the name Goniopoda for that group, though neither of these suggestions were accepted by other scientists.


          It was not until 1956 that Theropoda came back into use as a taxon containing the carnivorous dinosaurs and their descendants, when Alfred Romer re-classified the Order Saurischia into two suborders, Theropoda and Sauropoda. This basic division has survived into modern paleontology, with the exception of, again, the Prosauropoda, which Romer included as an infraorder of theropods. Romer also maintained a division between Coelurosauria and Carnosauria (which he also ranked as infraorders). This dichotomy was upset by the discovery of Deinonychus and Deinocheirus in 1969, neither of which could be classified easily as "carnosaurs" or "coelurosaurs." In light of these and other discoveries, by the late 1970s Rinchen Barsbold created a new series of theropod infraorders: Coelurosauria, Deinonychosauria, Oviraptorosauria, Carnosauria, Ornithomimosauria, and Deinocheirosauria.


          With the advent of cladistics and phylogenetic nomenclature in the 1980s, and their development in the 1990s and 2000s, a clearer picture of theropod relationships began to emerge. Several major theropod groups were named by Jacques Gauthier in 1986, including the clade Tetanurae for one branch of a basic theropod split with another group, the Ceratosauria. As more information about the link between dinosaurs and birds came to light, the more bird-like theropods were grouped in the clade Maniraptora (also named by Gauthier in 1986). These new developments also came with a recognition among most scientists that birds arose directly from maniraptoran theropods and, with the abandonment of ranks in cladistic classification, the re-evaluation of birds as a subset of theropod dinosaurs that happened to have survived the Mesozoic extinctions into the present.


          


          Taxonomy


          
            	
              Suborder Theropoda

              
                	Agnosphitys


                	Chindesaurus


                	Guaibasaurus


                	
                  Infraorder Ceratosauria

                  
                    	Family Ceratosauridae


                    	Superfamily Abelisauroidea


                    	Superfamily Coelophysoidea

                  

                


                	
                  Clade Tetanurae

                  
                    	Superfamily Spinosauroidea


                    	
                      Infraorder Carnosauria

                      
                        	Superfamily Allosauroidea

                      

                    


                    	
                      Clade Coelurosauria

                      
                        	Family Coeluridae


                        	Family Compsognathidae


                        	Superfamily Tyrannosauroidea


                        	Infraorder Ornithomimosauria


                        	
                          Clade Maniraptora

                          
                            	Family Scansoriopterygidae


                            	Superfamily Therizinosauroidea


                            	
                              Infraorder Deinonychosauria

                              
                                	Family Dromaeosauridae


                                	Family Troodontidae

                              

                            


                            	Infraorder Oviraptorosauria

                          

                        

                      

                    

                  

                

              

            

          


          


          Phylogeny


          The following cladogram is adapted from Weishampel et al., 2004.
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          Size


          
            [image: Size comparison of selected giant theropod dinosaurs.]

            
              Size comparison of selected giant theropod dinosaurs.
            

          


          Tyrannosaurus was the largest and most popular theropod known to the general public for many decades. Since its discovery, however, a number of other giant carnivorous dinosaurs have been described, including Spinosaurus, Carcharodontosaurus, Giganotosaurus, Tyrannotitan and Mapusaurus.The original Spinosaurus specimens (as well as newer fossils described in 2006) support the idea that Spinosaurus is larger than Tyrannosaurus, showing that Spinosaurus was possibly 6 meters longer and at least 1 metric ton heavier than Tyrannosaurus. There is still no clear scientific explanation for exactly why these animals grew so much larger than the predators that came before and after them. Parallel to this, the smallest known theropod is the bee hummingbird.
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        The Salvation Army
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              William Booth founder
            

          


          The Salvation Army is a Christian charity and church that is internally organized like a military service. Its founders William and Catherine Booth sought to bring Christian salvation to the poor, destitute and hungry by meeting both their physical and spiritual needs.


          The Army was founded in London's East End in the year 1865 by one-time Methodist minister William Booth. Originally, Booth named the organization the Christian Mission, but in 1878 Booth reorganized the mission along military lines when his son Bramwell objected to being called a volunteer and stated that he was a regular or nothing. The name then became The Salvation Army. .


          The Salvation Army is both a charity and social services organization; and a part of the Christian church. One of its stated objectives is:


          
            
              The advancement of the Christian religion as promulgated in the religious doctrines . . . which are professed, believed and taught by the Army and, pursuant thereto, the advancement of education, the relief of poverty, and other charitable objects beneficial to society or the community of mankind as a whole.

            

          


          The international headquarters is located at 101 Queen Victoria Street, London, England, and The Army has thousands of churches (" corps," " halls" or " citadels") around the world. Nicknames include: "Sally Ann" in Canada, "Sally Army" in the United Kingdom and New Zealand (alternatively as the "Sallies"), and the "Salvos" in Australia and the United States.


          


          Doctrines


          The mission of The Salvation Army is to bring the whole world under the authority and rule of Jesus Christ. This mandate is based on the Army's interpretation of the Scriptures of the Old and New Testament. The Salvation Army believes, as stated in their first doctrinal statement, that only these scriptures "constitute the Divine rule of Christian faith and practice."


          The beliefs of The Salvation Army rest upon these eleven doctrines:


          
            
              	We believe that the Scriptures of the Old Testaments were given by inspiration of God, and that they only constitute the Divine rule of Christian faith and practice.


              	We believe that there is only one God, who is infinitely perfect, the Creator, Preserver, and Governor of all things, and who is the only proper object of religious worship.


              	We believe that there are three persons in the Godhead - the Father, The Son and the Holy Ghost, undivided in essence and co-equal in power and glory.


              	We believe that in the person of Jesus Christ the Divine and human natures are united, so that He is truly and properly God and truly and properly man.


              	We believe that our first parents were created in a state of innocency, but by their disobedience they lost their purity and happiness, and that in consequence of their fall all men have become sinners, totally depraved and as such are justly exposed to the wrath of God.


              	We believe that the Lord Jesus Christ has by his suffering and death made an atonement for the whole world so that whosoever will may be saved.


              	We believe that repentance towards God, faith in our Lord Jesus Christ, and regeneration by the Holy Spirit, are necessary to salvation.


              	We believe that we are justified by grace through faith in our Lord Jesus Christ and that he that believeth hath the witness in himself.


              	We believe that continuance in a state of salvation depends upon continued obedient faith in Christ.


              	We believe that it is the privilege of all believers to be wholly sanctified, and that their whole spirit and soul and body may be preserved blameless unto the coming of our Lord Jesus Christ.


              	We believe in the immortality of the soul; in the resurrection of the body; in the general judgment at the end of the world; in the eternal happiness of the righteous; and in the endless punishment of the wicked."

            

          


          The founders, William Booth and Catherine Booth, believed that many Christians had come to seek salvation through ritual rather than reliance on God. Accordingly they decided not to include the use of sacraments, (mainly baptism and Holy Communion) in the Army's form of worship. Other beliefs of The Salvation Army are that its soldiers should completely refrain from drinking alcohol, smoking, taking illegal drugs, pornography, the occult, and gambling. Soldiers affirm that they will give "as large a proportion of [their] income as possible" to the Salvation Army.


          The ordination of women is permitted in the Salvation Army. Salvation Army officers were previously only allowed to marry other officers (this rule varies in different countries); but this rule has been relaxed in recent years.


          


          History of the Army


          


          Worldwide expansion


          
            [image: The worldwide expansion of the Salvation Army]

            
              The worldwide expansion of the Salvation Army
            

          


          
            
              	
                
                  	1865 - England


                  	1874 - Wales


                  	1879 - Jersey, Scotland


                  	1880 - Australia, Ireland, United States of America


                  	1881 - France


                  	1882 - Alderney, Canada, Guernsey, India, Sweden, Switzerland


                  	1883 - Isle of Man, New Zealand, Pakistan, South Africa, Sri Lanka


                  	1884 - St Helena


                  	1886 - Germany, Newfoundland


                  	1887 - Denmark, Italy, Jamaica, Netherlands


                  	1888 - Norway


                  	1889 - Belgium, Finland


                  	1890 - Argentina, Uruguay


                  	1891 - Zimbabwe, Zululand


                  	1894 - land (until 1950), Hawaii, Indonesia


                  	1895 - Gibraltar (until 1968), Guyana, Iceland, Japan


                  	1896 - Bermuda, Malta (until 1972)


                  	1898 - Alaska, Barbados


                  	1901 - Trinidad & Tobago


                  	1902 - Grenada, Saint Lucia


                  	1903 - Antigua and Barbuda, St Vincent & the Grenadines


                  	1904 - Panam


                  	1907 - Costa Rica


                  	1908 - Korea


                  	1909 - Chile


                  	1910 - Paraguay, Per


                  	1913 - Russia (until 1923)


                  	1915 - Belize, Myanmar


                  	1916 - China (until 1951), Mozambique, St Kitts


                  	1917 - U.S. Virgin Islands


                  	1918 - Cuba


                  	1919 - Czechoslovakia (until 1950)


                  	1920 - Bolivia, Nigeria


                  	1921 - Kenya


                  	1922 - Brazil, Ghana, Zambia


                  	1923 - Latvia (until 1939)


                  	1924 - Faroe Islands, Hungary (until 1949)


                  	1926 - Suriname


                  	1927 - Austria, Estonia (until 1940), Curaao (until 1980)

                

              

              	
                
                  	1930 - Hong Kong


                  	1931 - Bahamas, Uganda


                  	1933 - French Guiana (until 1952), Tanzania, Yugoslavia (until 1948)


                  	1934 - Algeria (until 1970), Congo (Kinshasa), Manchukuo (until 1945)


                  	1935 - Singapore


                  	1936 - Egypt (until 1949)


                  	1937 - Congo (Brazzaville), Mexico, Philippines


                  	1938 - Malaysia


                  	1950 - Hati


                  	1956 - Papua New Guinea


                  	1960 - Swaziland


                  	1962 - Puerto Rico


                  	1965 - Taiwan


                  	1967 - Malaŵi


                  	1969 - Lesotho


                  	1970 - Bangladesh


                  	1971 - Portugal, Spain


                  	1972 - Venezuela


                  	1973 - Fiji


                  	1976 - Guatemala


                  	1978 - Canary Islands


                  	1980 - French Guiana (recommenced)


                  	1985 - Angola, Colombia, Ecuador, Marshall Islands


                  	1986 - Tonga


                  	1988 - Liberia


                  	1989 - El Salvador, Thailand (until 1993)


                  	1990 - Czech Republic (recommenced), Hungary (recommenced), Latvia (recommenced)


                  	1991 - Russia (recommenced)


                  	1992 - Belarus (until 1996), Somalia (until 1995)


                  	1993 - Georgia, Ukraine


                  	1994 - Guam, Federated States of Micronesia, Moldova


                  	1995 - Dominican Republic, Estonia (recommenced)


                  	1996 - Rwanda


                  	1997 - Botswana


                  	1999 - St Maarten


                  	2000 - Macau


                  	2004 - Lithuania, Romania


                  	2005 - Falkland Islands, Poland


                  	2007 - Burundi, Greece

                

              
            

          


          


          Current organization
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              General Shaw Clifton
            

          


          The Salvation Army operates in 113 countries and provides services in 175 different languages. For administrative purposes, the organization divides itself geographically into Territories, which are then sub-divided into Divisions. Each Territory has an administrative hub known as Territorial Headquarters (THQ). Likewise, each Division has a Divisional Headquarters (DHQ). For example, Japan is one territory, the United States is divided into four Territories: Eastern, Southern, Central, and Western, while Germany and Lithuania together are one territory. Each of these Territories is led by a Territorial Commander who receives orders from The Salvation Army's International Headquarters in London.


          The Salvation Army is one of the world's largest providers of social aid, with expenditures including operating costs of $2.6 billion in 2004, helping more than 32 million people in the US alone. In addition to community centers and disaster relief, the organization does work in refugee camps, especially among displaced people in Africa. The Salvation Army has received an A- rating from the American Institute of Philanthropy.


          There are more than 17,000 active and more than 8,700 retired officers, 1 041 461 soldiers, around 100,000 other employees and more than 4.5 million volunteers. It is led by General Shaw Clifton, who has held this position since April 2, 2006 after the 2006 High Council elected him as the next General January 28, 2006.


          


          Current events


          Grammy Award winner Kelly Clarkson performed live during the nationally televised halftime of the Dallas Cowboys Thanksgiving Day game, which officially launched the 2007 Salvation Army Red Kettle Christmas campaign.


          


          Ranks


          The Salvation Army has a quasi- military ranking structure. Officers are leaders within the movement.


          
            
              Officer ranks, lowest first
            

            
              	Rank

              	Insignia
            


            
              	Cadet

              	One or two red stripes (representing training year) on a blue background
            


            
              	Lieutenant

              	One silver star on a red background
            


            
              	Captain

              	Two silver stars on a red background
            


            
              	Major

              	Silver crest on a red background
            


            
              	Lt. Colonel

              	Silver crest and silver edging on a red background
            


            
              	Colonel

              	Like Lt. Colonel, except lapel insignia is bordered with silver piping
            


            
              	Commissioner

              	Silver crest with oak leaves, silver piping, and dark red velvet background
            


            
              	Chief of Staff

              	Like Commissioner, with addition of a silver bar under the crest
            


            
              	General

              	Like commissioner, except gold with gold bar under the crest
            

          


          Cadet is the title given to those in training to be Salvation Army Officers. Lieutenant, Captain, and Major are the regular ranks for Salvation Army officers. A Cadet is commissioned to the rank of Lieutenant (as of March 2008), and after 5 years promoted to Captain, then after 15 years receives the rank of Major in recognition of service. Lieutenant-Colonel, Colonel, Commissioner and General are all special appointment ranks in that they are only given to officers in senior leadership positions.


          There are those who serve as non commissioned officers in leadership roles and they are given the rank of Sergeant (USA South) or Envoy. These ranks are usually temporary and only for a period of about three years where they are either renewed or the person reverts back to the status of soldier if they no longer serve in a leadership role.


          


          The Flag


          
            [image: Standard of The Salvation Army]

            
              Standard of The Salvation Army
            

          


          Around the world, The Salvation Army flag is a symbol of the Army's war against sin and social evil. The red on the flag symbolizes the blood shed by Christ, the yellow for the fire of the Holy Spirit and the blue for the purity of God the Father. The star contains the Salvation Army's motto, 'Blood and Fire'. This describes the blood of Jesus shed on the cross to save all people, and the fire of the Holy Spirit which purifies believers.


          The flag, designed by General Catherine Booth, precedes outdoor activities such as a march of witness. It is used in ceremonies such as the dedication of children and the swearing-in of soldiers. It is sometimes placed on the coffin at the funeral of a Salvationist. The Salvation Army term used to describe the death of a Salvationist is that of the deceased being "promoted to Glory". This term is still used and upheld by Salvationists.


          


          Music
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          As the popularity of the organization grew and Salvationists worked their way through the streets of London attempting to convert individuals, they were sometimes confronted with unruly crowds. A family of musicians (the Frys, from Alderbury near Salisbury in Wiltshire, the home of the Salvation Army Band) began working with the Army as their " bodyguards" and played music to distract the crowds. They were also involved in union-busting actions: Salvation Army bands would show up at union actions and attempt to bring down the union activities with hymns and music. This in turn led the Industrial Workers of the World to create their own lyrics set to popular Salvation Army Band tunes, many of which remain in that union's "Little Red Songbook."


          The tradition of having musicians available continued, and eventually grew into the creation of true bands. Their musical groups, usually a brass band or smaller collection of brass instruments, are seen in public at Army campaigns, as well as at other festivals, parades and at Christmas. Across the world the brass band has been an integral part of the Armys ministry and an immediately recognizable symbol to Salvationists and non-Salvationists alike. The Salvation Army also has choirs; these are known as Songster Brigades, normally comprising the traditional soprano, alto, tenor and bass singers. The Premier Songster Brigade in the Salvation Army is the International Staff Songsters (ISS).


          The standard of playing is high and the Army operates bands at the international level, such as the International Staff Band (a brass band) which is the equal of professional ensembles although it does not participate in the brass band contest (see music competition) scene. Some professional brass players and contesting brass band personnel have come up through The Salvation Army.


          Sometimes larger Salvation Army corps (churches) have brass bands that play at Sunday meetings or services. Examples include Parramatta Citadel Band in Australia, Montclair Citadel Band in the USA and Maidenhead Citadel Band in the UK.


          The Army tradition in music is to use the popular idiom of the day to reach people for Jesus. The Army's Joy Strings were a hit pop group in the 1960s and early 1970s in the UK and beyond, reaching the charts and being featured on national television. Another popular band is The Insyderz, an American ska-core group in the 1990s and early 2000s. Current bands like New Zealand's Vatic, Chamberlin, Hypemusic and The Lads, England's Electralyte, Australia's Soteria Music Ministries and Escape and America's transMission, The Singing Company, HAB, and BurN, carry on this Salvation Army tradition.


          


          Publications
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          The Salvation Army in the United Kingdom publishes The Salvationist newspaper every week. Founded in 1878 it usually consists of 24 pages covering events and issues in the army within a given area. It also publishes The War Cry. The USA Western, Central, Southern, and Eastern territories publish "A New Frontier," "The Central Connection," "The Southern Spirit," and "The Good News," respectively.


          


          Charitable works


          


          Disaster relief
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          The Salvation Army's first major forays into Disaster Relief resulted from the tragedies of the Galveston Hurricane of 1900 and the San Francisco earthquake of 1906. The Salvationists' nationwide appeals for financial and material donations yielded tremendous support, enabling the Army to provide assistance to thousands. General Evangeline Booth, when she offered the services of Salvationists to President Wilson during the First World War thrust Salvation Army social and relief work to newer heights. Today the Salvation Army is best known for its charitable efforts.


          The Salvation Army is a prominent non-governmental relief agency and is usually among the first to arrive with help after natural or man-made disasters. They have worked to alleviate suffering and help people rebuild their lives. After the Indian Ocean tsunami in 2004, they arrived immediately at some of the worst disaster sites to help retrieve and bury the dead. Since then they have helped rebuild homes and construct new boats for people to recover their livelihood. Members were prominent among relief organizations after Hurricane Hugo and Hurricane Andrew and other such natural disasters in the United States. In August 2005 they supplied drinking water to poor people affected by the heat wave in the United States. Later in 2005 they responded to hurricanes Katrina and Rita. Most recently they have helped the victims of the May 2006 Indonesian Earthquake.


          In the year after Hurricane Katrina struck the Gulf Coast, The Salvation Army allocated donations of more than $365 million to serve more than 1.7 million people in nearly every state. The Armys immediate response to Hurricane Katrina included the mobilization of more than 178 canteen feeding units and eleven field kitchens which together served more than 5.7 million hot meals, 8.3 million sandwiches, snacks and drinks. Its SATERN network of amateur ham-radio operators helped locate more than 25,000 survivors. And, Salvation Army pastoral care counselors were on hand to care for the emotional and spiritual needs of 277,000 individuals. As part of the overall effort, Salvation Army officers, employees and volunteers have contributed more than 900,000 hours of service.


          The Salvation Army was one of the first relief agencies on the scene of the 9/11 attacks in New York. They also provided prayer support for families of missing people.


          The Salvation Army, along with the American National Red Cross, Southern Baptist Convention, and other disaster relief organizations, are national members of the National Voluntary Organizations Active in Disaster (NVOAD).


          Also among the disaster relief capabilities is the Red Shield Defence Services, often called the SallyMan for short. The effort that they put in is similar to that of a chaplain, and reaches many more, offering cold drinks, hot drinks, and some biscuits and lollies for the soldiers of the military to have, though, if a SallyMan is on deployment, the locals are offered a share in the produce. The RSDS is generally unnoticed because it only works in disaster relief and military actions, not general welfare opportunities.


          


          Thrift shops and charity
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          The Salvation Army is well-known for its network of thrift stores or charity shops, which raise money for its charitable and religious activities by selling donated (generally used) items such as clothing, housewares and toys. The Salvation Army has a history of free rehabilition from alcohol and drug abuse. Thrift stores provide the revenue to run the Adult Rehabilitation Centers known as ARCs. The ARCs, found in many global locations, are work- and Bible-based and are usually long term residential facilities.


          In many countries The Salvation Army is most recognized during the Christmas season with its volunteers who stand outside of businesses and play/sing Christmas carols, or ring bells to inspire passers by to place donations of cash and checks inside red kettles. A tradition has developed in the United States in which, in some places, gold coins are anonymously inserted into the kettles that the bell ringers collect donations in. This was first recorded in 1982, in Crystal Lake, Illinois, a suburb of Chicago.


          


          Red Shield Appeal


          The Red Shield Appeal is one of the two major fund raising campaigns (the other being Christmas) of The Salvation Army in most communities. Annually, there is either a mail appeal or a door-to-door campaign. Hundreds of thousands of volunteers give of their time to carry out the doorknock drive, usually done over a one or two day period. Each year, several million dollars are raised in each territory alone.


          


          Family Tracing Service


          One programme for which The Salvation Army is internationally renowned is its Family Tracing Service (sometimes known as the Missing Persons Service). This was first formally established in 1885, and the service is now available in most of the countries where The Salvation Army is represented. The objective is to restore (or to sustain) family relationships where contact has been lost for some reason, whether recently or in the distant past. Thousands of people are traced every year on behalf of their families. A world record was attained in 1988 when a brother and sister were reunited after a separation of 81 years.


          


          Youth groups
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          The Salvation Army includes multiple youth groups, which primarily consist of its Sunday schools and the Scout and Guide pack. Also some schools volunteer to get a group of kids to help. Some territories have Sunbeam And Guarding And Legion Activities (SAGALA). In the United States these internal youth groups that are specifically for females are known as Girl Guards (older females) and Sunbeams (younger females). Adventure Corps serves boys who are enrolled in school for first through eighth grade.


          


          The Refuge


          Another youth group that has emerged in The Salvation Army is The Refuge, meaning REviving FUture GEnerations. The Refuge was established in The Salvation Army division of Pendel which is in the Eastern Territory of The United States. The Refuge was created and founded by a group of friends and salvationists. It began when this group recognized the need for this type of ministry in their area. The Refuge began in the Spring of 2005. With the aid of dedicated musicians and administrative staff, the Refuge has been a success and continues to be a safe place for worship, fellowship, food, and fun.


          


          GodRock (GeneratioNext)


          Based at the Pioneer corps in the Kensington neighbourhood of Philadelphia, Pennsylvania. Philadelphia Pioneer is the longest surviving Salvation Army corps in the United States. GodRock/Generationext corps was started in 1999 by then-Lt. Helen Duperree, with a group of teens from greater Philadelphia. GodRock now meets every Sunday evening, providing an opportunity for contemporary worship, testimonies, and food. GodRock has expanded from what was once primarily Salvation Army teens to a group of teens (and young adults), not only from the Salvation Army, but from area churches as well.


          


          ALOVE UK


          In the new millennium, The Salvation Army in the United Kingdom created a sub-brand of itself for the youth, called ALOVE, the Salvation Army for a new generation.


          Its purpose is to free the youth of the church and their communities to express themselves and their faith in their own ways. Its mission statement is


          
            "Calling a generation to dynamic faith, radical lifestyle, adventurous mission and a fight for justice."

          


          and it emphasizes worship, discipleship, mission, and social action. 


          Hype! New Zealand
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          Based at the Johnsonville Salvation Army in Wellington, the capital of New Zealand, Hype! has around 80 members who regularly attend a range of events. Hype.church is the youth-ministries regular 'church' style weekly meeting - unique in that all members who attend are given an opportunity to share their thoughts on the weekly message. Hype! also has fortnightly social events run under the Hype.massive name. Their official website can be found here:


          


          Allegations of Controversy


          The Salvation Army in the U.S. has come under scrutiny for being accused of legal discrimination in hiring and for placing behavioural standards on employees. The Army's employment policy is explained by them thus:


          
            "It is the policy of The Salvation Army that it will provide equal opportunity for employment on the bases enumerated in the federal, state and local laws applicable to it, except where a prohibition on discrimination is inconsistent with the religious principles of The Salvation Army. Such equal opportunity for employment will apply to recruitment and hiring, training, promotion, salaries and other compensation, transfers and layoffs or termination.

          


          
            As a religious organization, a branch of the Christian church, The Salvation Army reserves the right to make such employment decisions, adopt employment policies (including employee benefits) which are calculated to promote the religious and moral principles for which it is established and maintained, consistent with its rights to the free exercise of its religion guaranteed to it by the Constitution of the United States.

          


          
            Without limiting the foregoing, by accepting employment with The Salvation Army, an individual acknowledges that The Salvation Army is a church, agrees to do nothing to undermine its religious mission, and acknowledges that conduct must not conflict with or undermine the religious programs of The Salvation Army, or its religious and moral purposes."

          


          The Army's position is that because it is a church, Section VII of the U.S. Civil Rights Act of 1964 explicitly guarantees its rights to be particular in its hiring. In addition, as a church, the Salvation Army is not required to file a Form 990 like other disaster relief organizations, a position sometimes criticized by charity watchdogs , although they do publish an annual report on its website. 


          Australia


          From 1940 through the 1970s the Salvation Army in Australia sheltered approximately 30,000 children. The Australian Salvation Army issued an apology and has acknowledged that sexual abuse may have occurred during this time. The Army explicitly rejects the claim that there are as many as 500 out of 30,000 potential claimants.


          


          Russia


          In December 2001, a Moscow court ruled that the Salvation Army was a "paramilitary" organization subject to expulsion. This ruling was later changed when clarification was accepted by the Russian government. In October 2006, the European Court of Human Rights ruled this decision to be illegal.


          


          Generals of The Salvation Army
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            	(1878 - 1912) William Booth


            	(1912 - 1929) Bramwell Booth


            	(1929 - 1934) Edward Higgins


            	(1934 - 1939) Evangeline Booth


            	(1939 - 1946) George Carpenter


            	(1946 - 1954) Albert Orsborn


            	(1954 - 1963) Wilfred Kitching


            	(1963 - 1969) Frederick Coutts


            	(1969 - 1974) Erik Wickberg


            	(1974 - 1977) Clarence Wiseman


            	(1977 - 1981) Arnold Brown


            	(1981 - 1986) Jarl Wahlstrm


            	(1986 - 1993) Eva Burrows


            	(1993 - 1994) Bramwell Tillsley


            	(1994 - 1999) Paul Rader


            	(1999 - 2002) John Gowans


            	(2002 - 2006) John Larsson


            	(2006 - Present) Shaw Clifton

          


          


          The Salvation Army in the Arts


          


          Film


          


          Music


          The Salvation Army is the subject or is alluded to in many musical genres. American composer Charles Ives wrote a piece for vocalist and piano entitled "General William Booth Enters Into Heaven." Ives grew up in Connecticut, a neighbour of Booth's granddaughter. American composer William Himes wrote a piece for brass band and chorus entitled "General William Booth Enters Into Heaven." The narration is that of the poem by Vachel Lindsay. William Himes is the current Bandmaster of the Chicago Staff Band of The Salvation Army and USA Central Territory Music Secretary.


          In more popular music, Joe Hill's song " The Preacher and the Slave" includes a reference to a group called the "Starvation Army", who perform music and solicit donations but offer the poor only promises of " pie in the sky when you die." The punk rock band Rancid has a song entitled "Salvation". The song shares the experience of Tim Armstrong's employment with The Salvation Army. The White Stripes song " Seven Nation Army" is named after Jack White's belief as a child that the Salvation Army was actually called "the Seven Nation Army." The Christmas song " Silver Bells," first sung by Bob Hope and Marilyn Maxwell in the movie The Lemon Drop Kid, was inspired by the imagery of Salvation Army bellringers standing outside department stores every Christmas season.


          The Beatles song " Strawberry Fields Forever" was inspired by The Salvation Army's Strawberry Field Children's home in Liverpool, England. Strawberry Field closed in 2005 as a social centre and is now a new prayer and mission centre. English singer Cliff Richard wrote a song "Good on the Sally Army" about listening to a Salvation Army band holding an "open air" meeting. It also speaks of the message of God's love and hope that the Salvation Army proclaims.


          The 1980s band The Dream Academy references the Salvation Army Band in the lyrics to their hit song " Life in a Northern Town." Simon and Garfunkel's song "Hazy Shade of Winter" references the Salvation Army Band. This song was also covered by The Bangles. Pink Floyd, in their song Jugband Blues, recruited an actual Salvation Army brass band. Syd Barrett wanted a Salvation Army band to play on the track. They were brought in, but when he stated that he wanted them to simply "play whatever they want" regardless of the rest of the group, Norman Smith insisted on recorded parts. Eventually both versions were recorded and used.


          Bill Cosby recorded both a song and an album called "Hooray For the Salvation Army Band!" in 1968. The song is a mashup of " Purple Haze" by Jimi Hendrix and a traditional hymn, with new lyrics. The Canadian-American singer-songwriter Rufus Wainwright (son of Loudon Wainwright III) has a song entitled "Sally Ann" in which, unsurprisingly, he makes mention of Sally Ann several times. The song appears on his self-titled 1998 debut. Singer-songwriter Phil Keaggy recorded "Salvation Army Band" on the True Believers CD. Singer-songwriter Kevin Brocksieck co-wrote " Second-Hand Soul" inspired by The Salvation Army's homeless shelter in Colorado Springs, CO.


          Canadian rock band James McKenty & The Spades recorded and released "Salvation Army Love" on the album Burning on Fumes American country music artist Jimmy Wayne released his self-titled album in 2004 that included the single "Paper Angels". The song is about the Holiday Angel Tree Program the Salvation Army in the United States uses to distribute toys & other items to needy children.


          


          Plays


          In Bertolt Brecht's play Saint Joan of the Stockyards, Joan, the protagonist, is a Lieutenant of The Salvation Army. More well known is the George Bernard Shaw's play Major Barbara which centres around The Salvation Army. This play was also television in the 1950s.


          Guys and Dolls, starring Frank Sinatra the musical features The Save A Soul Mission, which closely resembles The Salvation Army, a member of which becomes the love interest of a New York gambler. The musical depicts a female General of The Salvation Army which strongly coincides with the leadership of General Evangeline Booth


          


          Television


          As well as many incidental appearances, some Salvation Army specific productions have been made for television. Hallelujah! was a British TV sitcom from 1981 set in a Salvation Army citadel starring Thora Hird and Patsy Rowlands In Christmas 2004 The Salvation Army was featured in a story about a converted drunk in the two part drama, " Promoted to Glory."


          The character Harold Bishop in the long-running Australian soap series Neighbours is a member of The Salvation Army. An episode of The Goodies featured a spoof of The Salvation Army, which included recruitment films for it and the "Salvation Navy" and the "Salvation Airforce"


           Hobsons Choice, an English ballet adaptation of Harold Brighouse's play of the same title with choreography by David Bintley and music by Paul Reade, and premiered on February 13, 1989 by Sadler's Wells Royal Ballet at Covent Garden, London, features an ensemble dance of Salvation Army soldiers in the second act. The choreography effectively evokes the stern dignity and religious fervor stereotypically associated with The Salvation Army. A video production of the ballet has been seen on television broadcasts, and released on DVD. Actor Colin Salmon was a member of The Salvation Army
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          The Scout Association is the World Organization of the Scout Movement recognised Scouting association in the United Kingdom. Scouting began in 1907 through the efforts of Robert Baden-Powell. Due to the rapid growth of Scouting and a desire to remove control from the publisher of the Scouting magazine, The Scout Association was formed under its previous name, The Boy Scout Association, in 1910 by the grant of a charter by the Parliament of the United Kingdom. The Boy Scout Association was re-named as The Scout Association in 1967.


          The stated aim of The Scout Association is to "promote the development of young people in achieving their full physical, intellectual, social and spiritual potential" and to create "responsible citizens". As of 2007, The Scout Association provides a Programme to help achieve this aim for young people from the age of 6 to 25. The latest census shows that almost 360,000 people aged 625 are members of The Scout Association.


          Girls were first admitted in 1976 to the Venture Scouts, and the rest of Sections on an optional basis in 1991. Since 2007 all Scout Groups in the UK must accept girls as well as boys, although religious preferences can be accommodated.


          


          History


          


          Birth of the Movement


          The roots of The Scout Association come from the fame of Robert Baden-Powell following his exploits during the Boer War. In 1907, "B-P", as he is known to all members of the Movement, ran a camp on Brownsea Island for teenage boys of varying backgrounds. This camp is now considered to be the start of the Movement.


          The following year, Baden-Powell wrote a series of magazines, Scouting for Boys, setting out activities and programmes which existing youth organisations could make use of. The reaction was phenomenal, and quite unexpected. In very short time, Scout Patrols were created up and down the country, all following the principles of Baden-Powell's book. By the time of the first census in 1910, there were over 100,000 members of the Movement.


          The Boy Scout Association was created in 1910 in order to provide a national body which could organise and support the rapidly growing number of Scout Patrols. It was also the wish of Baden-Powell to wrest control of Scouting from his book's publishers as it was felt the Movement was not given the status it deserved as the publishers controlled membership of Scouting.
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          19101920: Growth


          


          Almost immediately, The Boy Scout Association was presented with a dilemma. Many of the boys in the Scout Patrols (at the start, Scouting was for boys between the ages of 10 and 19) had younger brothers who also wanted to participate. There were also many girls who wanted the same thing as well  Baden-Powell came across a group of Girl Scouts at the Crystal Palace Rally in 1910. The solution for the younger boys was simple  the Wolf Cubs Section was created in 1917. However, Edwardian principles could not allow young girls to participate in the rough and tumble, and "wild" activities of the Scouts, and so the Girl Guides were created by Baden-Powell's sister, Agnes, to provide a more "proper" programme of activities. Many of those who had grown out of Scouts still wanted to be a part of Scouting, so another section was created in 1918  the Rover Scouts.


          Scouting was now a global phenomenon, with a Royal Charter of January 4, 1912 incorporating The Boy Scout Association throughout the British Empire, with "the purpose of instructing boys of all classes in the principles of discipline loyalty and good citizenship", being granted by George V. The first World Jamboree for Scouts was held in Olympia, London in 1920, and was a celebration and conference of the World Organization of the Scout Movement.
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          19672003


          


          Scouting in the UK went largely unchanged until it underwent a major review and change in 1967. The name of the organisation was changed to be The Scout Association. Major changes to the sections and their respective programmes were made  the youngest section were now named Cub Scouts, the Boy Scout section was re-named simply as the Scout section, Senior Scouts became Venture Scouts (for 1620 year olds) and the Rover Scout section was disbanded. The Scout Uniform was also changed  most notably with the inclusion of long trousers for the Scouts (previously they had been wearing knee-length shorts).


          Several developments were made over the following years, including the introduction of co-educational units of boys and girls, initially restricted to the Venture Scouts section in 1976, but from 1991 junior sections were allowed to become mixed as well. Parents involved in Scouting in Northern Ireland also began to organise activities for their children who were too young for Cub Scouts. This eventually led to the creation of the Beaver Scout section, officially starting in 1986.


          Despite these changes, and many other minor ones, Scouting started to fall into a decline through the 1990s with falling membership levels. This spurred a major review into the causes of the decline, followed by a programme change which took effect in 2003.
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          2003present


          Scouting found itself competing for young people's time against longer school days and other extra-curricular activities. The adult leaders are concerned with to the growing litigation culture in the UK. Scouting has also been challenged by a negative stereotype as being old fashioned.


          The programme change in 2003 sought to overcome the growing challenges facing the Movement and saw changes at all levels of UK Scouting  the most apparent being the suspension of Venture Scouts. To replace this senior section, The Scout Association created the Explorer Scouts for 1418 year old members, and the Scout Network for 1825 year olds. The Scout Association also introduced a number of new badges, such as computing skills and skateboarding, to modernise the image of Scouting. These new badges drew mixed reactions from several public figures, with some praising The Scout Association for "moving with the times" and others feeling the changes went "against the Scouting ethos of Baden-Powell".
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          Other changes in 2003 included changes to the leadership training so that it is more flexible, allowing for specific roles in the Movement, rather than the general leadership training which preceded it. New Scout uniforms for all sections and leaders were also introduced in 2003, with the aim of being more modern and appealing to young people.


          There have been many critics of these changes, mostly citing problems with the implementation, although recent census figures show a general upturn in membership. Scouting in the UK continues to promote the same Principles and Methods as written by Baden-Powell in Scouting for Boys almost 100 years ago.


          The UK played a major role in the centenary celebrations of Scouting in 2007, with celebration events organised on Brownsea Island, as well as hosting the 21st World Scout Jamboree.


          


          Organisation


          


          The Chief Scout is the leader of The Scout Association, and is responsible for determining the direction and policies of Scouting in the United Kingdom and Overseas Territories. Peter Duncan is the current Chief Scout. There is a team of Commissioners who are responsible for the Scouting programme in their respective divisions. These currently are:


          
            	David Bull, International Commissioner


            	John Asplin, Chief Commissioner of England


            	Wayne Bulpitt, Chief Commissioner of England


            	Tim Kidd, UK Commissioner for Adult Support


            	Andrew Welbeloved, UK Commissioner for Programme

          


          At all levels, Scouts are governed by an executive of non-Scouting trustees, known as executive committees  these could be volunteers from the local community who have had ties with Scouting, either themselves or through their children. The executive normally consists of a chairman, secretary, treasurer, and a number of other officers. In Group Executive Committees, Group Scout Leaders and Section Leaders also form part of the committee. Their role is to ensure that the best interests of the young people and the community are served by the Group, District, County, or National organisations.


          Senior volunteers in The Scout Association are called 'Commissioners'. Every County/Area and District is headed by a Commissioner who is responsible for ensuring the Districts/Groups under their jurisdiction meet the standards set by The Scout Association. They receive support from Field Development Officers in England, who are employed by the Field Development Service and deployed locally to help support The Scout Association's objectives. Commissioners in the other regions receive support from Field Commissioners, employed and directed differently. District Commissioners report to the County/Area Commissioner, who in turn report to the Chief Commissioner.


          


          Structure


          The Scout Association is divided into four mainland national groupings: England, Scotland, Wales and Northern Ireland. Each of these divisions are further broken up into local Counties (England and Northern Ireland) or Areas (Wales and Scotland), which generally follow the boundaries of the ceremonial counties of Great Britain. The County/Area consists of a number of Scout Districts, which are made up of Groups.
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          The Groups are the local organisations for Scouting, and are the direct descendants of the original Scout Patrols. Groups can consist of one or more Beaver Colonies, Cub Packs and Scout Troops. Groups may also have one or more Group Scout Fellowships, and have an Explorer Scout Unit attached to it, though Explorer Scouts are controlled at the District level. Scout Groups are led by a Group Scout Leader whose main role is handling communication between the local District and the Section Leaders and ensuring the Scout Group meets the minimum standard required by The Scout Association.


          


          Sections


          The three youngest sections are controlled by a Section Leader, who must hold a warrant for the position, who is aided by at least two assistant leaders, one of whom should also hold a warrant. Other adults who help run a Scout section may be volunteers (such as parents of children in the Group), Young Leaders (Explorer Scouts that have been trained to assist other leaders) and members of the Group Executive Committee who help operate the Group financially. Explorer Scouts and the Scout Network are controlled differently as they are not part of the Scout Groups.


          
            
              	Section

              	Ages

              	Controlled by

              	Activities

              	Introduced

              	2006 Membership
            


            
              	Beaver Colonies

              	68

              	Group

              	Emphasis on having fun.

              	1986

              	98,005
            


            
              	Cub Packs

              	810

              	Group

              	Introduction to Scoutcraft and activities.

              	1916

              	132,302
            


            
              	Scout Troops

              	1014

              	Group

              	Further development of Scouting skills.

              	1907

              	99,403
            


            
              	Explorer Scouts

              	1418

              	District

              	Emphasis on personal challenge and adventure.

              	2003

              	27,190
            


            
              	Scout Network

              	1825

              	County/Area

              	More flexible with greater personal choice.

              	2003

              	1,575
            

          


          


          


          Group branches


          Some Scout Groups belong to separate branches called Air Scouts and Sea Scouts. Both branches follow the core programme in all Sections but can add more aeronautical or nautical emphasis depending on the branch, with some Group branches being recognised by the Royal Air Force or Royal Navy.


          In the United Kingdom there are approximately 400 Sea Scout Groups, of which about 25% are Royal Navy recognised, whilst of 117 Air Scout Groups, 43 are recognised by the RAF.


          


          Scout Activity Centres


          Most Scout campsites are run by their Scout Districts and Counties, however there are four which have been made Scout Activity Centres, by The Scout Association. These are the main campsites in the UK and receive extra support from The Scout Association. The Scout Activity Centres are Baden-Powell House, Downe Scout Activity Centre, Gilwell Park and Youlbury Scout Activity Centre.


          


          Notable former Scouts


          The Scout Association has had many notable members in the past, with the following selection being the best known:


          
            	David Beckham  England international footballer and former captain


            	Tony Blair  former Prime Minister of the United Kingdom


            	Richard Branson  entrepreneur


            	John Major  former Prime Minister of the United Kingdom


            	Paul McCartney  singer/songwriter/bassist of the Beatles and Wings


            	George Michael  singer/songwriter


            	Cliff Richard  entertainer


            	Keith Richards  member of the Rolling Stones

          


          


          The Scout Association abroad


          As well as controlling for Scouting in the United Kingdom, The Scout Association is also responsible for Scouting in the British overseas territories, as well as some small independent nations. Non-sovereign territories with Scouting run by The Scout Association include:
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          Sovereign countries with Scouting run by The Scout Association, as they are without independent Scouting organisations, include:


          
            	[image: Flag of Vanuatu] Vanuatu

          


          The British Scout programme is also offered to British citizens living outside of the United Kingdom. British Scouts in Western Europe serves Belgium, France, Germany, Luxembourg and the Netherlands while British Groups Abroad covers the rest of the world.


          


          Other Scout organisations in the United Kingdom


          Independent British Scout organisations usually follow more traditional Scouting methods practiced by Baden-Powell. Examples include the Baden-Powell Scouts (formed in 1970), Pathfinder Scouts Association (formed in 2003) and the Rover Explorer Scouts Association, which uses Scouting based on Christian values.


          Other Scout organisations in the United Kingdom include independent branches of the Polish Scout Association and the Hungarian Scout Association. The roots of these emigr organisations are the Second World War and the Cold War when refugees fled their countries and international communities in the UK wishing to maintain their home culture of Scouting rather than following the British Scouting Programme.
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          The Seagull (Russian: "Чайка"), written in 1896, is the first of what are generally considered to be Anton Chekhov's four major plays. It centres on the romantic and artistic conflicts between four theatrical characters: the ingenue Nina, the fading leading lady Irina Arkadina, her son the experimental playwright Konstantin Treplyov, and the famous middlebrow story writer Trigorin.


          Like the rest of Chekhov's full-length plays, The Seagull relies upon an ensemble cast of diverse, fully developed characters. In opposition to much of the melodramatic theatre of the 19th century, lurid actions (such as Treplyov's suicide attempts) are kept offstage. Characters tend to speak in ways that skirt around issues rather than addressing them directly, a concept known as subtext.


          The play has a strong intertextual relationship with Shakespeare's Hamlet. Arkadina and Treplyov quote lines from it before the play-within-a-play in the first act (and the play-within-a-play device is itself used in Hamlet). There are many allusions to Shakespearean plot details as well. For instance, Treplyov seeks to win his mother back from the usurping older man Trigorin much as Hamlet tries to win Queen Gertrude back from his uncle Claudius.


          The opening night of the first production was a famous failure. Vera Komissarzhevskaya, playing Nina, was so intimidated by the hostility of the audience that she lost her voice. Chekhov left the audience and spent the last two acts behind the scenes. When supporters wrote to him that the production later became a success, he assumed they were just trying to be kind. When Konstantin Stanislavski directed it in a later production for the Moscow Art Theatre, the play was a triumph.


          


          Characters


          
            	Madame Arkadina - an actress


            	Konstantin Treplyov - her son, a playwright


            	Sorin - Arkadina's brother


            	Nina - daughter of a rich landowner


            	Shamrayef - retired lieutenant, manager of Sorin's estate


            	Pauline - his wife


            	Masha - their daughter


            	Trigorin - a well-known writer


            	Dorn - a doctor


            	Medviedenko - a schoolmaster


            	Yakov - a laborer


            	Cook

          


          


          Story


          Template:Spoiler


          


          Act I


          The play takes place on a country estate owned by Sorin, a former government employee with failing health. He is the brother of the famous actress Arkadina, who has just arrived at the estate with her lover, Trigorin, for a brief vacation. In Act I, the people staying at Sorin's estate gather to see a play that Arkadina's son Konstantin Treplyov has written and directed. The play-within-a-play stars Nina, a young girl who lives on a neighboring estate, as the "soul of the world." The play is his latest attempt at creating a new theatrical form, and resembles a dense symbolist work. Arkadina laughs at the play, finding it ridiculous and incomprehensible, and Konstantin storms off in disgrace. Act I also sets up the play's many romantic triangles. The schoolteacher Medviedenko loves Masha, the daughter of the estate's steward. Masha, in turn, has an unrequited crush on Konstantin, who is courting Nina. When Masha tells the kindly old Doctor Dorn about her longing, he helplessly blames the moon and the lake for making everybody feel romantic.


          


          Act II


          Act II takes place in the afternoon outside of the estate, a few days later. After reminiscing about happier times, Arkadina engages the house steward Shamrayef in a heated argument, and decides to leave immediately. Nina lingers behind after the group leaves, and Konstantin shows up to give her a seagull that he has shot. Nina is confused and horrified at the gift. Konstantin sees Trigorin approaching, and he leaves in a jealous fit. Trigorin, a famous writer, enters. Nina asks him to tell her about the writer's life. He replies that it is not an easy one. Nina says that she knows the life of an actress is not easy either, but she wants more than anything to be one. Trigorin sees the seagull that Konstantin has shot and muses on how he could use it as a subject for a short story: "A young girl lives all her life on the shore of a lake. She loves the lake, like a seagull, and she's happy and free, like a seagull. But a man arrives by chance, and when he sees her, he destroys her, out of sheer boredom. Like this seagull." Arkadina calls for Trigorin, and he leaves as she tells him that she has changed her mind, and they will not be leaving immediately. Nina lingers behind, enthralled with Trigorin's celebrity and modesty, and she gushes, "My dream!"..


          


          Act III


          Act III takes place inside the estate, on the day when Arkadina and Trigorin have decided to depart for Moscow. Between acts Konstantin attempted suicide by shooting himself in the head, but the bullet only grazed his skull. He spends all of Act III with his scalp heavily bandaged. Nina finds Trigorin eating breakfast and presents him with a medallion that proclaims her devotion to him using a line from one of Trigorin's own books: "If you ever need my life, come and take it." She retreats after begging for one last chance to see Trigorin before he leaves. Arkadina appears, followed by Sorin, whose health has continued to deteriorate. Trigorin leaves to continue packing. There is a brief argument between Arkadina and Sorin, after which Sorin collapses in grief. He is helped off by Medviedenko. Treplyov enters and asks his mother to change his bandage. As she is doing this, Treplyov disparages Trigorin and there is another argument, after which Treplyov leaves in tears. Trigorin reenters, and asks Arkadina if they can stay at the estate. She flatters and cajoles him until he agrees to return to Moscow. After she has left, Nina comes to say her final goodbye to Trigorin and to inform him that she is running away to become an actress, against her parents' wishes. They kiss passionately and make plans to meet again in Moscow.


          


          Act IV


          Act IV takes place during the winter two years later, in the drawing room that has been converted to Treplyov's study. Masha has finally accepted Medviedenko's marriage proposal, and they have a child together, though Masha still nurses an unrequited love for Konstantin. Various characters discuss what has happened in the two years that have passed: Nina and Trigorin lived together in Moscow for a time until he abandoned her and went back to Arkadina. Nina never achieved any real success as an actress, and is currently on a tour of the provinces with a small theatre group. Konstantin has had some short stories published, but is increasingly depressed. Sorin's health is failing, and the people at the estate have telegraphed for Arkadina to come for his final days. Most of the play's characters go to the drawing room to play lotto. Konstantin does not join them, and spends this time working on a manuscript at his desk. After the group leaves to eat dinner, Nina enters through a back door and tells Konstantin about her life over the last two years. She starts to compare herself to the seagullthe bird Konstantin killedthen rejects that and says "I am an actress." She tells him that she was forced to tour with a second-rate theatre company after the death of the child she had with Trigorin, but she seems to have a newfound confidence. Konstantin pleads with her to stay, but she is in such disarray that his pleading means nothing. She slips out as quietly as she arrived. Despondent, Treplyov spends several minutes tearing up his manuscript before silently leaving the room. The group reenters and returns to the lotto game. There is a sudden gunshot from off-stage, and Dorn goes to investigate. He returns and orders Trigorin to take Arkadina away, and tells him that Treplyov just shot himself.


          


          Reception
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          The first night of The Seagull on 17 October 1896 at the Alexandrinsky Theatre in Petersburg was a disaster, booed by the audience. Vera Komissarzhevskaya, who some considered the best actor in Russia, and who, according to Chekhov, had moved people to tears as Nina in rehearsal, was intimidated by the hostile audience and lost her voice. The next day, Chekhov, who had taken refuge backstage for the last two acts, announced to Suvorin that he was finished with writing plays. When supporters assured him that later performances were more successful, Chekhov assumed they were just being kind.


          The Seagull impressed the playwright Vladimir Nemirovich-Danchenko, however, who said Chekhov should have won the Griboyedev prize that year instead of himself. And it was Nemirovich-Danchenko who convinced Konstantin Stanislavski to direct the play for the innovative Moscow Art Theatre in 1898.Chekhov's collaboration with Stanislavski proved crucial to the creative development of both men: Stanislavski's attention to psychological realism and ensemble playing coaxed the buried subtleties from the play and revived Chekhov's interest in writing for the stage; while Chekhov's unwillingness to explain or expand on the script forced Stanislavski to dig beneath the surface of the text in ways that were new in theatre.
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              	Author

              	Frances Hodgson Burnett
            


            
              	Illustrator

              	Troy Howell
            


            
              	Country

              	United Kingdom
            


            
              	Language

              	English
            


            
              	Genre(s)

              	Children's novel
            


            
              	Publisher

              	Children's Classics
            


            
              	Publication date

              	1909
            


            
              	Media type

              	Print ( Hardback & Paperback)
            


            
              	Pages

              	272
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              	NA
            

          


          The Secret Garden is a novel by Frances Hodgson Burnett, first published in 1909. It is one of Burnett's most popular novels, and is now considered a classic of children's literature.


          


          Plot summary


          Mary Lennox is a sickly, sour-faced little girl who was born in India to wealthy British parents. Unwanted by her parents, she is thrust into the care of a subservient Ayah from her birth and told to keep out of sight lest her unsightly sallow appearance upset her mother and father. When a cholera epidemic (in some movie versions its an earthquake) makes her an orphan, she is sent to Misselthwaite Manor, an isolated country house in Yorkshire, England. There she is again left mostly to her own devices  this time by her mother's brother-in-law, Archibald Craven, a widower still mourning his beautiful young wife, who died ten years before. In hopes of escaping his painful memories, he travels constantly, leaving the manor in the charge of his housekeeper, the stern Mrs. Medlock. The only person who has any time for the little girl is chambermaid, Martha, who tells Mary about a walled garden that was the late Mrs. Craven's favourite. No one has entered the garden since she died because her grieving husband locked its entrance and buried the key.


          While exploring the grounds, Mary discovers the key, which had been turned up by a robin digging for worms. Soon after, the robin shows her the way to the door that is hidden behind some ivy. Once inside, she discovers that although the roses seem lifeless, some of the other flowers have survived. She resolves to tend the garden herself. Although she wants to keep it a secret, she recruits the assistance of Martha's brother Dickon, who has a way with plants and wild animals. Mary gives him money to buy gardening implements and he shows her that the roses, though neglected, are not dead. When Mary's uncle visits the house briefly for the first time since she arrived, Mary asks him for a bit of earth to make a flower garden, and he agrees. Thanks to the invigorating Yorkshire air and her new-found fascination with the garden, Mary herself begins to blossom, and loses her sickly look and unpleasant manner.


          One night Mary hears someone weeping in another part of the house. When she asks questions, the servants become evasive and say they cannot hear anything. Shortly after her uncle's visit, she goes exploring and discovers her uncle's son, Colin, a lonely, bedridden boy as petulant and disagreeable as Mary used to be. His father shuns him because the child closely resembles his mother. Mr. Craven suffers from mild kyphosis (he is a hunchback), and is morbidly convinced that Colin will develop the same condition. This fear has communicated itself to Colin, who, for purely psychological reasons, has never learned to walk. The servants have been keeping Mary and Colin a secret from one another because Colin doesn't like strangers staring at him and is prone to terrible tantrums. Colin, however, accepts Mary and insists on her visiting him often.


          As spring approaches, Colin becomes jealous because Mary is spending more time out in the garden with Dickon than indoors with him. One day he voices his resentment and, when Mary resists, he throws a tantrum. To the surprise and amusement of the servants, Mary continues to stand her ground. That evening, Colin has a hysterical fit, brought on by his fear of dying young. Mary goes to him and, again taking a firm, no-nonsense stance with him and to calm him down slaps him in the face and to the servants' surprise, when Mary starts screaming at him, he doesn't object. When he asks if he can visit the garden with her, she agrees, as she and Dickon had been planning to suggest it themselves, feeling that it would do Colin good. Colin's doctor, (Mr. Craven's brother and Colin's uncle) agrees to have Dickon and Mary take Colin outside in a wheelchair. Colin is delighted with the garden, and visits it with Mary and Dickon whenever the weather allows. As the garden revives and flourishes, so does he.


          The first person to discover what the children are doing is the old gardener, Ben Weatherstaff, who was a favorite of Colin's mother. Since her death, he has been visiting the locked garden once or twice a year by secretly scaling the wall with a ladder. When he visits the garden for the first time since Mary's arrival (having had to miss several visits because of rheumatism), he is angry with the children until he sees how improved both the garden and Colin are. Colin orders him not to tell anybody, and he agrees. Colin resolves that the next time his father returns from abroad he will be able to walk and run like a normal boy. He accomplishes this through a combination of simple physical exercise and positive thinking. He refuses to think of himself as crippled, and he invents a kind of mantra to keep himself in the right, or "magic," frame of mind. He makes great progress, but keeps it hidden from everyone but Mary, Dickon, and Ben, wanting it to be a surprise.


          Mr. Craven has been traveling throughout Europe but hurries home after seeing a vision of his dead wife, imploring him to come to her "in the garden!" When he receives a letter from Martha and Dickon's mother (who also knows the secret) saying "I think your lady would ask you to come if she was here", he decides to return home. He arrives while the children are outdoors. He goes out to see Colin for himself, and finds himself drawn to the secret garden, where he is astonished first to hear children's voices and then to find Colin not only racing Mary and Dickon around the garden, but winning. They take Mr. Craven into the secret garden to tell him everything. Afterward, they walk back to the house where the servants are astonished to see two miracles: Colin walking and his father looking happy again.


          


          Major themes


          The author, Frances Hodgson Burnett, was a practitioner of Christian Science due to the premature death of her son as well as personal illness. As a result, The Secret Garden espouses the benefits of New Thought and theosophy as well as ideas about the healing powers of the mind.


          At the time of Frances Hodson Burnett's death in 1924, the obituary notices all remarked on Little Lord Fauntleroy and passed over The Secret Garden in silence, Anne H. Lundin noted in tracing the book's revival from almost complete eclipse.


          At the time of her death a friend wrote in a letter to The New York Times that the origin of the Secret Garden was Mrs. Burnett's rose garden at Great Maytham Hall, Kent.


          


          Film, TV, or theatrical adaptations


          The Secret Garden has been adapted many times for stage and screen. The first filmed version was made in 1919 by the Famous Players-Lasky Corporation with 17 year old Lila Lee as Mary, but it is considered lost. In 1949, MGM filmed the second adaptation with Margaret O'Brien. This version was mostly in black-and-white, but was colorized whenever the restored garden was shown. It was also adapted by Dorothea Brooking into a six-part BBC television serial in 1959 starring Colin Spaull as Dickon. Brooking was also responsible for adaptions in 1952 and 1975, also for the BBC. In 1987 Hallmark Hall of Fame filmed a TV adaptation of the novel starring Gennie James as Mary, Barret Oliver as Dickon, and Jadrien Steele as Colin. A young Colin Firth also made a brief appearance as an adult version of Colin Craven.


          One notable stage adaptation is a musical with music by Lucy Simon and book and lyrics by Marsha Norman, which opened on Broadway in 1991. The production was nominated for seven Tony Awards, winning Best Book of a Musical and Best Featured Actress in a Musical ( Daisy Eagan as Mary, at eleven years old the youngest person ever to win a Tony).


          The most acclaimed film adaptation was American Zoetrope's 1993 production. It was directed by Agnieszka Holland and starred Kate Maberly as Mary, Heydon Prowse as Colin, Andrew Knott as Dickon and Dame Maggie Smith as Mrs. Medlock. In 2000, a sequel movie entitled Return to the Secret Garden was produced. It was directed by Scott Featherstone and won the Director's Gold Award at the 2001 Santa Clarita International Film Festival. In 2001, Back to the Secret Garden starring Camilla Belle as the American orphan, Lizzie, was directed by Michael Tuchner. It is set when Mary and Colin have married and turned the Craven Manor into a shelter for orphans.


          In 1991, a Japanese animated version of The Secret Garden was made. Another anime movie, Sōkō no Strain (2006), based on another of Frances Hodgson Burnett's novels A Little Princess, draws some elements from The Secret Garden, most notably the names of Colin, Mary, Martha and Dickon.


          Noel Streatfeild's novel The Painted Garden (U.S. title Movie Shoes) has as its central story the filming of The Secret Garden in Hollywood.


          An unofficial sequel novel about the adult lives of Mary, Colin, and Dickon was written by Susan Moody in 1995 and published under two different titles: Misselthwaite: The Sequel to the Secret Garden and Return to the Secret Garden. The New York Times also published a brief parodic sequel in the same year.
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          The Secret Seven or "Secret Seven Society" are a fictional group of child detectives created by Enid Blyton. They appear in one of several juvenile detective series Blyton wrote.


          The Secret Seven consists of Peter (the society's leader), Janet (Peter's sister), Jack, Barbara, George, Pam, Colin, and Scamper the dog. Jack's sister Susie often makes an appearance in the books; she hates the Secret Seven and delights in playing tricks designed to humiliate them, although much of this is fuelled by her almost obsessive desire to belong to the society. In many of the books, Susie is accompanied in her mischievous actions by her school friend Binkie.


          In one story it's mentioned that they live in the town of Peterswood. However, this is the name of the village throughout Blyton's Five Find-Outers series. An author's mistake, or a deliberate nod to the Secret Seven's counterparts?


          Unlike most other Blyton series, this one takes place during the school term time because the characters go to day schools.


          There are fifteen books, which in chronological order are:


          
            	The Secret Seven (1949)


            	Secret Seven Adventure (1950)


            	Well Done Secret Seven (1951)


            	Secret Seven on the Trail (1952)


            	Go Ahead Secret Seven (1953)


            	Good Work Secret Seven (1954)


            	Secret Seven Win Through (1955)


            	Three Cheers Secret Seven (1956)


            	Secret Seven Mystery (1957)


            	Puzzle for the Secret Seven (1958)


            	Secret Seven Fireworks (1959)


            	Good Old Secret Seven (1960)


            	Shock for the Secret Seven (1961)


            	Look Out Secret Seven (1962)


            	Fun for the Secret Seven (1963)

          


          The Secret Seven also appeared in seven short stories by Blyton, including a mini-novella explaining how the Secret Seven was formed. These were left uncollected until 1998, when they were released by Hodder under the title of Secret Seven: Short Story Collection.


          


          French Series


          In the late 1970s and early 1980s, Evelyne Lallemand wrote an additional series of 12 books about the Secret Seven, nine of which were translated into English by Anthea Bell and published in paperback by Knight Books. The English translations were published between 1983 and 1986. The full French series is as follows:


          
            	Les Sept  la chasse au lion 1976 (English title: The Seven and the Lion Hunt; English no.: 1)


            	Les Sept font du cinma 1977 (English title: The Seven on Screen; English no.: 6)


            	Les Sept et le magicien 1977 (English title: The Seven and the Magician; English no.: 3)


            	Les Sept sont dans de beaux draps 1978 (English title: The Seven Go Haunting; English no.: 2)


            	Les Sept et les bulldozers 1978 (English title: The Seven to the Rescue; English no.: 5)


            	Les Sept et la desse d'or 1979 (English title: The Seven Strike Gold; English no.: 4)


            	Les Sept et les soucoupes volantes 1979 (English title: The Seven and the UFOs; English no.: 7)


            	Les Sept  200  l'heure 1980 (English title: The Seven and the Racing Driver; English no.: 9)


            	Les Sept ne croient pas au pre Nol 1981 (English title: The Seven and Father Christmas; English no.: 8)


            	Les Sept saluent Lucky Star 1982 (NOT TRANSLATED)


            	Les Sept et la boule de cristal 1984 (NOT TRANSLATED)


            	Les Sept dans la maison hante 1986 (NOT TRANSLATED)
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              	The Simpsons
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              Clockwise from top left: Homer, Marge, Maggie, Santa's Little Helper (dog), Bart, Snowball II (cat), and Lisa.
            


            
              	Genre

              	Animation

              Comedy
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              	Matt Groening
            


            
              	Developed by

              	James L. Brooks

              Matt Groening

              Sam Simon
            


            
              	Voicesof

              	Dan Castellaneta

              Julie Kavner

              Nancy Cartwright

              Yeardley Smith

              Hank Azaria

              Harry Shearer

              ( Complete list)
            


            
              	Theme music composer

              	Danny Elfman
            


            
              	Openingtheme

              	" The Simpsons Theme"
            


            
              	Composer(s)

              	Alf Clausen
            


            
              	Countryoforigin

              	USA
            


            
              	Language(s)

              	English
            


            
              	No. of seasons

              	19
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              	411 ( Listofepisodes)
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              	Al Jean
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              	2224 minutes
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              	Fox
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              	NTSC or
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              	Dolby Surround (NTSC)

              Dolby Digital 2.0 (ATSC)
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              	The Tracey Ullman Show
            


            
              	External links
            


            
              	Official website
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              	TV.com summary
            

          


          The Simpsons is an American animated sitcom created by Matt Groening for the Fox Broadcasting Company. It is a satirical parody of the middle class American lifestyle epitomized by its titular family, which consists of Homer, Marge, Bart, Lisa, and Maggie. The show is set in the fictional town of Springfield, and it lampoons many aspects of the human condition, as well as American culture, society as a whole, and television itself.


          The family was conceived by Groening shortly before a pitch for a series of animated shorts with the producer James L. Brooks. Groening created a dysfunctional family and named the characters after members of his own family, substituting Bart for his own name. The shorts became a part of The Tracey Ullman Show on April 19, 1987. After a three-season run, the sketch was developed into a half-hour prime time show and was an early hit for Fox.


          Since its debut on December 17, 1989, the show has broadcast 411 episodes and is currently in its nineteenth season. The season 18 finale, which aired on May 20, 2007, was the shows 400th episode, and 2007 marked the 20th anniversary of The Simpsons franchise. The Simpsons Movie, a feature-length film, was released in theaters worldwide on July 26 and July 27, 2007, and has grossed approximately US$526.2 million worldwide to date.


          The Simpsons has won dozens of awards since it debuted as a series, including 23 Emmy Awards, 24 Annie Awards and a Peabody Award. Time magazine's December 31, 1999 issue named it the 20th century's best television series, and on January 14, 2000 it was awarded a star on the Hollywood Walk of Fame. The Simpsons is the longest-running American sitcom and the longest-running American animated program. Homer's annoyed grunt " D'oh!" has been adopted into the English lexicon; while The Simpsons has influenced many adult-oriented animated sitcoms.


          


          Origins


          Groening conceived of the idea for the Simpsons in the lobby of James L. Brooks's office. Brooks had asked Groening to pitch an idea for a series of animated shorts, which Groening initially intended to present as his Life in Hell series. However, when Groening realized that animating Life in Hell would require the rescinding of publication rights for his life's work, he chose another approach and formulated his version of a dysfunctional family. He named the characters after his own family members, substituting "Bart" for his own name.


          


          The Simpson family first appeared as shorts in The Tracey Ullman Show on April 19, 1987. Groening submitted only basic sketches to the animators and assumed that the figures would be cleaned-up in production. However, the animators merely re-traced his drawings, which led to the crude appearance of the characters in the initial short episodes.


          In 1989, a team of production companies adapted The Simpsons into a half-hour series for the Fox Broadcasting Company. The team included what is now the Klasky Csupo animation house. Jim Brooks negotiated a provision in the contract with the Fox network that prevented Fox from interfering with the show's content. Groening said his goal in creating the show was to offer the audience an alternative to what he called "the mainstream trash" that they were watching. The half-hour series premiered on December 17, 1989 with " Simpsons Roasting on an Open Fire", a Christmas special. " Some Enchanted Evening" was the first full-length episode produced, but it did not broadcast until May 1990 because of animation problems.


          The Simpsons was the Fox network's first TV series to rank among a season's top 30 highest-rated shows. Its success prompted Fox to reschedule the series to compete with The Cosby Show, a move that hurt the ratings of The Simpsons. In 1992, Tracey Ullman filed a lawsuit against Fox, claiming that her show was the source of the series' success. The suit said she should receive a share of the profits of The Simpsonsa claim rejected by the courts.


          The show was controversial from its beginning. The rebellious lead character at the time, Bart, frequently received no punishment for his misbehavior, which led some parents and conservatives to characterize him as a poor role model for children. At the time, then-current President George H. W. Bush said, "We're going to strengthen the American family to make them more like the Waltons and less like the Simpsons." Several US public schools even banned The Simpsons merchandise and t-shirts, such as one featuring Bart and the caption "Underachiever ('And proud of it, man!')". Despite the ban, The Simpsons merchandise sold well and generated US$2 billion in revenue during the first 14 months of sales.


          


          Production


          


          Executive producers


          
            List of show runners throughout the series' run:


            
              	Season 12: Matt Groening, James L. Brooks, & Sam Simon


              	Season 34: Al Jean & Mike Reiss


              	Season 56: David Mirkin


              	Season 78: Bill Oakley & Josh Weinstein


              	Season 912: Mike Scully


              	Season 13present: Al Jean

            

          


          Matt Groening and James L. Brooks have served as executive producers during the show's entire history, and also function as creative consultants. Sam Simon, who served as creative supervisor for the first four seasons, also still receives an executive producer credit despite not having worked on the show since 1993. A more involved position on the show is the show runner, who acts as head writer and manages the show's production for an entire season.


          


          Writing
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          The Simpsons's writing team consists of sixteen writers who propose episode ideas at the beginning of each December. The main writer of each episode writes the first draft. Group rewriting sessions develop final scripts by adding or removing jokes, inserting scenes, and calling for re-readings of lines by the shows vocal performers. The leader of these sessions is George Meyer, who has developed the show since Season One. According to long-time writer Jon Vitti, Meyer usually invents the best lines in a given episode, even though other writers may receive script credits. Each episode takes six months to produce so the show rarely comments on current events. However, episodes occasionally mention planned events, such as the Olympics or the Super Bowl.


          Credited with sixty episodes, John Swartzwelder is the most prolific writer on The Simpsons' staff. One of the best-known former writers is Conan O'Brien, who contributed to several episodes in the early 1990s before replacing David Letterman as host of the talk show Late Night. English comedian Ricky Gervais wrote the episode " Homer Simpson, This Is Your Wife", becoming the first celebrity to both write and guest star in an episode.


          At the end of 2007 the writers of The Simpsons went on strike together with the rest of the Writers Guild of America. The show's writers had joined the guild in 1998. The strike will only affect one of the planned twenty-three episodes in the 19th season.


          


          Voice actors
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          With one exception, episode credits list only the voice actors, and not the characters they voice. Both Fox and the production crew wanted to keep their identities secret during the early seasons and, therefore, closed most of the recording sessions while refusing to publish photos of the recording artists. However, the network eventually revealed which roles each actor performed in the episode " Old Money", because the producers said the voice actors should receive credit for their work. In 2003, the cast appeared in an episode of Inside the Actors Studio, doing live performances of their characters' voices.


          The Simpsons has six main cast members. Dan Castellaneta performs Homer Simpson, Abraham Simpson, Krusty the Clown, and other adult, male characters. Julie Kavner speaks the voices of Marge Simpson and Patty and Selma, as well as several minor characters. Nancy Cartwright performs the voice of Bart Simpson and other children. Yeardley Smith, the voice of Lisa Simpson, is the only cast member who regularly voices only one character, although she occasionally plays other episodic characters. There are two male actors who do not voice members of the title family but play a majority of the male townspeople. Hank Azaria voices recurring characters such as Moe, Chief Wiggum, and Apu, and Harry Shearer provides voices for Mr. Burns, Smithers, Principal Skinner, Ned Flanders, and Dr. Hibbert. With the exception of Harry Shearer, every main cast member has won an Emmy for Outstanding Voice-Over Performance.


          In addition to the main cast, Pamela Hayden, Tress MacNeille, Marcia Wallace, Maggie Roswell, and Russi Taylor voice supporting characters. From 1999 to 2002, Maggie Roswell's characters were voiced by Marcia Mitzman Gaven. Karl Wiedergott has appeared in minor roles, but does not voice any recurring characters. Repeat "special guest" cast members include Albert Brooks, Phil Hartman, Jon Lovitz, Joe Mantegna, and Kelsey Grammer.


          Episodes will quite often feature guest voices from a wide range of professions, including actors, athletes, authors, bands, musicians and scientists. In the earlier seasons, most of the guest stars voiced characters, but eventually more started appearing as themselves. Tony Bennett was the first guest star to appear as himself, appearing briefly in the season two episode " Dancin' Homer". The Simpsons holds the world record for "Most Guest Stars Featured in a Television Series".


          The main cast has been involved in much-publicized pay disputes with Fox on more than one occasion. In 1998, they threatened to strike, forcing 20th Century Fox to increase their salary from $30,000 per episode to $125,000. The series creator Groening supported the actors in their action. The show's revenue continued to rise through syndication and DVD sales, the main cast stopped appearing for script readings in April 2004. The work stoppage occurred after weeks of unsuccessful negotiations with Fox, in which the cast asked for an increase in their pay to $360,000 per episode, or $8 million over a 22-episode season. On May 2, 2004, the actors reached an agreement with Fox.


          The show has been dubbed into several other languages, including Japanese, German, Spanish, and Portuguese. It is also one the few programs dubbed in both French and Quebec French. The Simpsons has been broadcast in Arabic, but due to Islamic customs, numerous aspects of the show have been changed. For example, Homer drinks soda instead of beer and eats Egyptian beef sausages instead of hot dogs. Because of such changes, the Arabized version of the series met with a negative reaction from the life-long Simpsons fans in the area.


          


          Animation


          
            International animation studios involved:


            AKOM


            
              	Exclusively produced the first two seasons of the series.


              	Produced episodes throughout the run of the series.

            


            Anivision


            
              	Produced animation for episodes from seasons 310.

            


            Rough Draft Studios


            
              	Produced animation for episodes from Season Four onwards.

            


            U.S. Animation, Inc.


            
              	Jointly produced " Radioactive Man" with Anivision.


              	Produced " The Simpsons 138th Episode Spectacular"

            


            Toonzone Entertainment


            
              	Produced " The Fat and the Furriest" and " She Used to Be My Girl".

            

          


          Several different U.S. and international studios animate The Simpsons. Throughout the run of the animated shorts on The Tracey Ullman Show, the animation was produced domestically at Klasky Csupo. With the debut of the series, because of an increased workload, Fox subcontracted production to several international studios, located in South Korea. Artists at the U.S. animation studio, Film Roman, draw storyboards, design new characters, backgrounds, props and draw character and background layouts, which in turn become animatics to be screened for the writers at Gracie Films for any changes to be made before the work is shipped overseas. The overseas studios then draw the inbetweens, ink and paint, and render the animation to tape before it is shipped back to the U.S. to be delivered to Fox three to four months later.


          For the first three seasons, Klasky Csupo animated The Simpsons in the U.S. In 1992, the show's production company, Gracie Films, switched domestic production to Film Roman, who continue to animate the show as of 2008.


          In Season 14, production switched from traditional cel animation to digital ink and paint. The first episode to experiment with digital coloring was " Radioactive Man" in 1995. Animators used digital ink and paint during production of the Season 12 episode " Tennis the Menace", but Gracie Films delayed the regular use of digital ink and paint until two seasons later. The already completed "Tennis the Menace" was broadcast as made.


          


          Characters


          


          The Simpsons are a typical family who live in a fictional " Middle American" town of Springfield. Homer, the father, works as a safety inspector at the Springfield Nuclear Power Planta position at odds with his careless, buffoonish personality. He is married to Marge Simpson, a stereotypical American housewife and mother. They have three children: Bart, a ten-year-old troublemaker; Lisa, a precocious eight-year-old activist; and Maggie, a baby who rarely speaks, but communicates by sucking on a pacifier. The family owns a dog, Santa's Little Helper, and a cat, Snowball II. Both pets have had starring roles in several episodes. Despite the passing of yearly milestones such as holidays or birthdays, the Simpsons do not physically age and still appear just as they did at the end of the 1980s.


          The show includes an array of quirky characters: co-workers, teachers, family friends, extended relatives, townspeople and local celebrities. The creators originally intended many of these characters as one-time jokesters or for fulfilling needed functions in the town. A number of them have gained expanded roles and subsequently starred in their own episodes. According to Matt Groening, the show adopted the concept of a large supporting cast from the comedy show SCTV.


          


          Setting


          The Simpsons takes place in the fictional American town of Springfield, without any geographical coordinates or references to U.S. states that might identify which part of the country it represents. Nevertheless, fans have tried to determine the town's location by taking the town's characteristics, surrounding geography, and nearby landmarks as clues. As a response, the show has become intentionally evasive in regard to Springfield's location. The name "Springfield" is a common one in America and appears in over half of the states. Springfield's geography, and that of its surroundings, contain coastlines, deserts, vast farmland, tall mountains, or whatever the story or joke requires. Despite this, Groening has said that Springfield has much in common with Portland, Oregon, the city where he grew up.


          


          Themes


          The Simpsons uses the standard setup of a situational comedy or " sitcom" as its premise. The series centers on a family and their life in a typical American town. However, because of its animated nature, The Simpsons's scope is larger than that of a regular sitcom. The town of Springfield acts as a complete universe in which characters can explore the issues faced by modern society. By having Homer work in a nuclear power plant, the show can comment on the state of the environment. Through Bart and Lisa's days at Springfield Elementary School, the show's writers illustrate pressing or controversial issues in the field of education. The town features a vast array of media channelsfrom kids' television programming to local news, which enables the producers to make jokes about themselves and the entertainment industry.


          Some commentators say the show is political in nature and susceptible to a left-wing bias. Al Jean admitted in an interview that "We [the show] are of liberal bent." The writers often evince an appreciation for progressive ideals, but the show makes jokes across the political spectrum. The show portrays government and large corporations as callous entities that take advantage of the common worker. Thus, the writers often portray authority figures in an unflattering or negative light. In The Simpsons, politicians are corrupt, ministers such as Reverend Lovejoy are indifferent to churchgoers, and the local police force is incompetent. Religion also figures as a recurring theme. In times of crisis, the family often turns to God, and the show has dealt with most of the major religions.


          


          Hallmarks


          


          Opening sequence


          


          The Simpsons' opening sequence is one of the show's most memorable hallmarks. Most episodes open with the camera zooming through the show's title towards the town of Springfield. The camera then follows the members of the family on their way home. Upon entering their house, the Simpsons settle down on their couch to watch television. The opening was created by David Silverman, the first task he did when production began on the show. The series' distinctive theme song was composed by musician Danny Elfman in 1989, after Groening approached him requesting a retro style piece. This piece, which took two days to create, has been noted by Elfman as the most popular of his career.


          One of the most distinctive aspects of the opening is that several segments are changed from episode to episode. Bart writes something different on the school chalkboard, Lisa may play a different solo on her saxophone and a different visual gag accompanies the family as they enter their living room to sit on the couch.


          


          Halloween episodes


          


          The special Halloween episode has become an annual tradition. " Treehouse of Horror" first broadcast in 1990 as part of season two and established the pattern of three separate, self-contained stories in each Halloween episode. These pieces usually involve the family in some horror, science fiction, or supernatural setting and often parody or pay homage to a famous piece of work in those genres. They always take place outside the normal continuity of the show. Although the Treehouse series is meant to be seen on Halloween, in recent years, new installments have premiered after Halloween due to Fox's current contract with Major League Baseball's World Series.


          


          Humor


          The show uses catchphrases, and most of the primary and secondary characters have at least one each. Notable expressions include Homer's annoyed grunt " D'oh!", Mr. Burns' "Excellent..." and Nelson Muntz's "Ha-ha!". Some of Bart's catchphrases, such as " Ay, caramba!", "Don't have a cow, man!" and "Eat my shorts!" appeared on t-shirts in the show's early days. However, Bart rarely used the latter two phrases until after they became popular through the merchandising. The use of many of these catchphrases has declined in recent seasons. The episode " Bart Gets Famous" mocks catchphrase-based humor, as Bart achieves fame on the Krusty the Clown Show for saying "I didn't do it."


          The show's humor also turns on cultural references that cover a wide spectrum of society so that viewers from all generations can enjoy the show. Such references, for example, come from movies, television, music, literature, science, and history. Whenever possible, the animators also put jokes or sight gags into the show's background via humorous or incongruous bits of text in signs, newspapers, and elsewhere. The audience may often not notice the visual jokes in a single viewing. Some are so fleeting that they become apparent only by pausing a video recording of the show. Kristin Thompson argues that The Simpsons uses a "...flurry of cultural references, intentionally inconsistent characterization, and considerable self-reflexivity about television conventions and the status of the programme as a television show."


          


          Influences on culture


          


          Influences on language
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          A number of neologisms that originated on The Simpsons have entered the popular vernacular. Mark Liberman, director of the Linguistic Data Consortium, remarked, "The Simpsons has apparently taken over from Shakespeare and the Bible as our culture's greatest source of idioms, catchphrases and sundry other textual allusions." The most famous catchphrase is Homer's annoyed grunt: " D'oh!" So ubiquitous is the expression that it is now listed in the Oxford English Dictionary, but without the apostrophe. Dan Castellaneta says he borrowed the phrase from James Finlayson, an actor in early Laurel and Hardy comedies, who pronounced it in a more elongated and whining tone. The director of The Simpsons told Castellaneta to shorten the noise, and it went on to become the well-known exclamation in the TV series.


          Other Simpsons expressions that have entered popular use include "excellent" (drawn out as a sinister "eeeexcelllent" in the style of Charles Montgomery Burns), Homer's triumphant "Woohoo!" and Nelson Muntz's mocking "HA-ha!" Groundskeeper Willie's description of the French as " cheese-eating surrender monkeys" was used by conservative National Review columnist Jonah Goldberg in 2003, after France's opposition to the proposed invasion of Iraq. The phrase quickly spread to other journalists. "Cromulent", a word used in " Lisa the Iconoclast" has since appeared in the Websters New Millennium Dictionary of English. "Kwyjibo", a fake Scrabble word invented by Bart in " Bart the Genius" was used as one of the aliases of the creator of the Melissa worm. "I, for one, welcome our new insect overlords", was used by Kent Brockman in " Deep Space Homer" and has seeped into popular culture to describe a number of events. Variants of Brockman's utterance are used to express mock submission, usually for the purpose of humor. It has been used in media, such as New Scientist magazine. The dismissive term "Meh" has also been popularized by the show.


          


          Influence on television


          The Simpsons was the first successful animated program in prime time since Wait Till Your Father Gets Home in the 1970s. During most of the 1980s, pundits considered animated shows as appropriate only for children, and animating a show was too expensive to achieve a quality suitable for prime-time television. The Simpsons changed this perception. The use of Korean animation studios doing in-betweening, coloring, and filming made the episodes cheaper. The success of The Simpsons and the lower production cost prompted television networks to take chances on other animated series. This development led to a 1990s boom in new, animated prime-time shows, such as South Park, Family Guy, King of the Hill, Futurama, and The Critic. South Park later paid homage to The Simpsons with the episode " Simpsons Already Did It".


          The Simpsons has also influenced live-action shows like Malcolm in the Middle, which debuted January 9, 2000 in the time slot after The Simpsons. Malcolm in the Middle featured the use of sight gags and did not use a laugh track like most sitcoms. Ricky Gervais has called The Simpsons a major influence on his British comedy The Office, which also dispenses with a laugh track.


          


          Reception and achievements


          The Simpsons has been praised by many critics, being described as "the most irreverent and unapologetic show on the air." In a 1990 review of the show, Ken Tucker of Entertainment Weekly described it as "the American family at its most complicated, drawn as simple cartoons. It's this neat paradox that makes millions of people turn away from the three big networks on Sunday nights to concentrate on The Simpsons." Tucker would also describe the show as a "pop-cultural phenomenon, a prime-time cartoon show that appeals to the entire family."


          


          Awards
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          The Simpsons has won dozens of awards since it debuted as a series, including 23 Emmy Awards, 24 Annie Awards and a Peabody Award. In a 1998 issue celebrating the 20th century's greatest achievements in arts and entertainment, Time magazine named The Simpsons the century's best television series. In that same issue, Time included Bart Simpson in the Time 100, the publication's list of the century's 100 most influential people. Bart was the only fictional character on the list. On January 14, 2000, the Simpsons were awarded a star on the Hollywood Walk of Fame. Also in 2000, Entertainment Weekly magazine TV critic Ken Tucker named The Simpsons the greatest television show of the 1990s. Furthermore, viewers of the UK television channel Channel 4 have voted "The Simpsons" at the top of two polls: 2001's 100 Greatest Kids' TV shows, and 2005's 100 Greatest Cartoons, with Homer Simpson voted into first place in 2001's 100 Greatest TV Characters. Homer would also place ninth on Entertainment Weekly's list of the "50 Greatest TV icons". In 2002, The Simpsons ranked #8 on TV Guide's 50 Greatest TV Shows of All Time, and in 2007 it was included in TIME's list of the "100 Best TV Shows of All Time."


          


          Run length achievements


          On February 9, 1997, The Simpsons surpassed The Flintstones with the episode " The Itchy & Scratchy & Poochie Show" as the longest-running prime-time animated series in the United States. In 2004, The Simpsons replaced The Adventures of Ozzie and Harriet (1952 to 1966) as the longest-running sitcom (animated or live action) in the United States. In October 2004, Scooby-Doo briefly overtook The Simpsons as the American animated show with the highest number of episodes. However, network executives in April 2005 again cancelled Scooby-Doo, which finished with 371 episodes, and The Simpsons reclaimed the title with 378 episodes at the end of their seventeenth season. In May 2007, The Simpsons reached their 400th episode at the end of the eighteenth season. While The Simpsons has the record for the number of episodes by an American animated show, other animated series have surpassed The Simpsons. For example, the Japanese anime series Sazae-san has close to 2,000 episodes to its credit.


          The year 2007 marks the twentieth anniversary of the Simpsons franchise. With its nineteenth year (20072008), the series will be only one season behind Gunsmoke's US primetime, scripted television record of 20 produced seasons. However, Gunsmoke's episode count of 635 episodes far surpasses The Simpsons, which would not reach that mark until its 29th season, under normal programming schedules.


          


          Criticism of declining quality


          For many years, critics' reviews of new Simpsons episodes praised the show for its wit, realism, and intelligence. In the late-1990s, the tone and emphasis of the show began to change. Some critics started calling the show "tired". By 2000, some long-term fans had become disillusioned with the show and pointed to its shift from character-driven plots to what they perceived as an overemphasis on zany antics. Author Douglas Coupland described these claims as "hogwash", saying "The Simpsons hasn't fumbled the ball in fourteen years, it's hardly likely to fumble it now."


          In 2003, to celebrate the show's 300th episode " Barting Over", USA Today published a pair of Simpsons related articles: a top-ten episodes list chosen by the webmaster of The Simpsons Archive fansite, and a top-15 list by The Simpsons' own writers. The most recent episode listed on the fan list was 1997's " Homer's Phobia"; the Simpsons' writers most recent choice was 2000's " Behind the Laughter". In 2004, Harry Shearer criticized what he perceived as the show's declining quality: "I rate the last three seasons as among the worst, so Season Four looks very good to me now."


          The Simpsons managed to maintain a large viewership and attract new fans. While the first season enjoyed an average of 13.4 million viewers per episode in the US, the seventeenth season ended with an average of 9.2 million viewers. In an April 2006 interview, Matt Groening said, "I honestly don't see any end in sight. I think it's possible that the show will become too financially cumbersome... but right now, the show is creatively, I think, as good or better than it's ever been. The animation is incredibly detailed and imaginative, and the stories do things that we haven't done before. So creatively there's no reason to quit."


          


          Merchandise


          


          The popularity of The Simpsons has made it a billion-dollar merchandizing industry. The title family and supporting characters appear on everything from t-shirts to posters. On April 24, 2007, it was officially announced that a Simpsons Ride will be implemented into the Universal Studios Orlando and Universal Studios Hollywood. It is scheduled for a Spring 2008 opening. The Simpsons has inspired special editions of well-known board games, including Clue, Scrabble, Monopoly, Operation, and The Game of Life, as well as the trivia games What Would Homer Do? and Simpsons Jeopardy!. Several card games such as trump cards and The Simpsons Trading Card Game have also been released.


          


          Numerous Simpson-related publications have been released over the years. So far, nine comic book series have been published by Bongo Comics since 1993. The Simpsons and Bart Simpson comics are also reprinted in the United Kingdom, under the same titles, with various stories from the other Bongo series reprinted in the main Simpsons comic. The comics have also been collected in book form; many other Simpsons books such as episode guides have also been published.


          Collections of original music featured in the TV series have been released on the albums Songs in the Key of Springfield and Go Simpsonic with The Simpsons. Several songs have been recorded with the purpose of a single or album release and have not been featured on the show. The best known single is " Do the Bartman", which was co-written by Michael Jackson, and became an international success, topping the UK Singles Chart for three weeks, and being certified gold by the BPI. In the United Kingdom, " Deep, Deep Trouble" was released as a follow up to "Do The Bartman". The albums The Simpsons Sing the Blues and The Yellow Album contained cover versions of songs, as well as some originals.
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          As a promotion for the The Simpsons Movie, twelve 7-Eleven stores were transformed into Kwik-E-Marts and sold The Simpsons related products. These included "Buzz Cola", "Krusty-O" cereal, Pink doughnuts with sprinkles, and "Squishees".


          


          DVDs


          Many episodes of the show have been released on DVD and VHS over the years. When the first season DVD was released in 2001, it quickly became the best-selling television DVD in history, although it was later overtaken by the first season of Chappelle's Show. In particular, seasons one through ten have been released on DVD in the US ( Region 1), Europe ( Region 2) and Australia/New Zealand/Latin America ( Region 4) with more seasons expected to be released in the future.


          


          Video games


          The video game industry was quick to adapt the characters and world of Springfield into games. Some of the early games include Konami's arcade game The Simpsons (1991) and Acclaim Entertainment's The Simpsons: Bart vs. the Space Mutants (1991). More modern games include The Simpsons Road Rage (2001), The Simpsons Hit & Run (2003) and The Simpsons Game (2007). Two Simpsons pinball machines have been produced; one that was available briefly after the first season, and another that is still available for purchase.


          


          Film


          


          20th Century Fox, Gracie Films, and Film Roman produced an animated The Simpsons film that was released on July 27, 2007. The film was directed by long-time Simpsons producer David Silverman and written by a team of Simpsons writers comprising Matt Groening, James L. Brooks, Al Jean, George Meyer, Mike Reiss, John Swartzwelder, Jon Vitti, David Mirkin, Mike Scully, Matt Selman, and Ian Maxtone-Graham. Production of the film occurred alongside continued writing of the series despite long-time claims by those involved in the show that a film would enter production only after the series had concluded. There had been talk of a possible feature-length Simpsons film ever since the early seasons of the series. James L. Brooks originally thought that the story of the episode " Kamp Krusty" was suitable for a film, but encountered difficulties in trying to expand the script to feature-length. For a long time, difficulties such as lack of a suitable story and an already fully engaged crew of writers delayed the project.


          After winning a Fox and USA Today competition, Springfield, Vermont hosted the film's world premiere. The Simpsons Movie grossed a combined total of $74 million in its opening weekend in the US, taking it to the top of the box office, and set the record for highest grossing opening weekend for a film based on a television series, surpassing Mission Impossible II. It opened at the top of the international box office, taking $96 million from seventy-one overseas territories  including $27.8 million in the United Kingdom, making it Fox's second highest opening ever in that country. In Australia, it grossed AU$13.2 million, the biggest opening for an animated film and third largest opening weekend in the country. As of December 17, 2007 the film has a worldwide gross of $525,495,894.
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              	Background information
            


            
              	Origin

              	Manchester, England
            


            
              	Genre(s)

              	Alternative rock

              Indie pop
            


            
              	Years active

              	19821987
            


            
              	Label(s)

              	Rough Trade

              Warner Bros. Records
            


            
              	Associated acts

              	Electronic

              Modest Mouse

              Freebass
            


            
              	Members
            


            
              	Morrissey

              Johnny Marr

              Andy Rourke

              Mike Joyce
            


            
              	Formermembers
            


            
              	Dale Hibbert

              Craig Gannon
            

          


          The Smiths were an English rock band active from 1982 to 1987, based on the songwriting partnership of singer Morrissey and guitarist Johnny Marr. Critics have called them one of the most important alternative rock bands to emerge from the British independent music scene of the 1980s, and the group has had major influence on subsequent artists. Morrissey's lovelorn tales of alienation found an audience amongst youth culture bored by the ubiquitous synthesizer-pop bands of the early 1980s, while Marr's complex melodies helped return guitar-based music to popularity.


          The group were signed to the independent record label Rough Trade Records, for whom they released four studio albums and several compilations, as well as numerous non-LP singles. Although they had limited commercial success outside the UK while they were still together, and never released a single that charted higher than number 10 in their home country, The Smiths won a growing following, and they remain cult and commercial favourites.


          


          History


          


          Early history


          The Smiths were formed in early 1982 by two Manchester residents: an unemployed writer named Steven Patrick Morrissey (he had not yet abandoned his first names) who was a big fan of the New York Dolls and briefly fronted punk rock band The Nosebleeds, and Johnny Marr, a guitarist and songwriter. Originally named John Maher, Marr changed his name to avoid confusion with the Buzzcocks drummer. Marr's jangly Rickenbacker guitar playing became synonymous with The Smiths' sound. After recording several demo tapes with the drummer from The Fall, Simon Wolstencroft. they recruited drummer Mike Joyce in the autumn of 1982. Joyce had formerly been a member of punk bands The Hoax and Victim. As well, they added bass player Dale Hibbert, who also provided the group with demo recording facilities at the studio where he worked as a factotum. However, after two gigs, Marr's friend Andy Rourke replaced Hibbert on bass, because neither Hibbert's bass playing or personality fit in with the group. Marr and Rourke had previously worked together in The Paris Valentinos along with actor Kevin Kennedy.


          Encyclopedia Britannica comments that the band's "non-rhythm-and-blues, whiter-than-white fusion of 1960s rock and postpunk was a repudiation of contemporary dance pop" which was popular in the early 1980s. The band also picked their name in part as a reaction against names used by popular Synthpop bands of the early 1980s, such as Orchestral Manoeuvres in the Dark and Spandau Ballet, because they considered these names fancy and pompous.In a 1984 interview Morrissey stated that he chose the name The Smiths "...because it was the most ordinary name" and because he thought that it was "...time that the ordinary folk of the world showed their faces." Signing to indie label Rough Trade Records, they released their first single, " Hand in Glove", on 13 May 1983. The record was championed by DJ John Peel, as were all of their later singles, but failed to chart.


          The follow-up singles " This Charming Man" and " What Difference Does It Make?" fared better. Aided by praise from the music press and a series of studio sessions for John Peel and David Jensen at BBC Radio 1, The Smiths began to acquire a dedicated fan base. Morrissey's lyrics, while superficially depressing, were often full of mordant humour; Peel remarked that The Smiths were one of the few bands capable of making him laugh out loud. Influenced by his childhood interest in the working-class social realism of 1960s "kitchen sink" television plays, Morrissey wrote about ordinary people and their experiences with despair, rejection and death. While gloomy "...songs such as 'Still Ill' sealed his role as spokesman for disaffected youth", Morrissey's "manic-depressive rants" and his "'woe-is-me' posture inspired some hostile critics to dismiss the Smiths as 'miserabilists.'"


          The group also had a distinctive visual style on their album and single covers, which often featured colourful images of film and pop stars, usually in duotone, designed by Morrissey and Rough Trade art coordinator Jo Slee. Single covers rarely featured any text other than the band name, and the band themselves did not appear on the outer cover of their UK releases. (Morrissey did, however, appear on an alternative cover for "What Difference Does It Make?", mimicking the pose of the original subject, UK film actor Terence Stamp, after the latter objected to his image being used.) The "cover stars" were an indication of Morrissey's personal interests in obscure or cult film stars, featuring Stamp, Jean Marais, Warhol protg Joe Dallesandro, James Dean), figures from 1960s British culture ( Viv Nicholson, Pat Phoenix, Yootha Joyce, Shelagh Delaney), or images of unknown models taken from old films or magazines.


          The Smiths dressed mainly in ordinary clothes jeans and plain shirts which reflected the "back to basics" guitar-and-drums style of the music. This contrasted with the exotic high-fashion image cultivated by New Romantic pop groups such as Spandau Ballet and Duran Duran and highlighted in magazines such as The Face and i-D. Morrissey once wore a fake hearing aid to support a hearing-impaired female fan who was ashamed of using one, and thick-rimmed National Health Service-style eyeglasses.


          


          The Smiths


          By February 1984, The Smiths' fanbase was sufficiently large to launch the band's eponymous debut album to number two in the UK chart. Its mood was generally bleak, exemplified by such track titles as " Still Ill" and " Suffer Little Children", the latter referring to the Moors Murders in the 1960s, although there was a sprinkling of humour in several songs. Also evident were Morrissey's references to literature and popular culture icons. He acknowledged his many idols ( Alain Delon, James Dean and Oscar Wilde, particularly) in interviews and in lyrical references (the song title "Pretty Girls Make Graves", for example, is taken from Jack Kerouac). The album cover and promotional poster for the album featured an image of Joe Dallessandro taken from the Andy Warhol film Flesh. Both " Reel Around the Fountain" and " The Hand That Rocks the Cradle" met with controversy, supposedly being suggestive of paedophilia. In addition, "Suffer Little Children" caused an uproar after the grandfather of one of the murdered children heard it on a pub jukebox, and at first thought that the band was trying to commercialise the murders. After meeting with Morrissey, he realised that the song was a sincere exploration of the impact of the murders. Morrissey subsequently established a friendship with Ann West, the mother of victim Lesley Ann Downey, who is mentioned by name in the song.


          The released debut album followed a scrapped full-length version of the album recorded between July and August 1983 by producer Troy Tate. This collection, with its numerous variations from the final released version, is known as the "Troy Tate Sessions" and is a rarity. The planned single, "Jeane," was retained as a B-side for the "This Charming Man" single. Shortly after the release of the album, Morrissey idol Sandie Shaw recorded "Hand in Glove" backed by Marr, Rourke and Joyce. The hit single resulted in the band performing barefoot (a Sandie Shaw trademark) on Top of the Pops.


          In 1984, the band released several singles not taken from the album: " Heaven Knows I'm Miserable Now" (the band's first top-ten hit; the title parodies Sandie Shaw's 1960s hit "Heaven Knows I'm Missing Him Now") and " William, It Was Really Nothing" (which featured " How Soon Is Now?" as a B-side). The year ended with the compilation album Hatful of Hollow. This collected singles, B-sides and the versions of songs that had been recorded throughout the previous year for the Peel and Jensen shows. The radio session versions were felt by many (including the band) to be better than those released as singles and on the debut album.


          


          Meat Is Murder


          Early in 1985 the band released their second album, Meat Is Murder. This album was more strident and political than its predecessor, including the pro-vegetarian title track (Morrissey forbade the rest of the group from being photographed eating meat), the light-hearted republicanism of "Nowhere Fast", and the anti- corporal punishment "The Headmaster Ritual" and "Barbarism Begins at Home". The band had also grown more adventurous musically, with Marr adding rockabilly riffs to " Rusholme Ruffians" and Rourke playing a funk bass solo on "Barbarism Begins at Home". The album was preceded by the re-release of the B-side "How Soon is Now?" as a single, and although that song was not on the original LP, it has been added to subsequent releases. Meat Is Murder was the band's only album (barring compilations) to reach number one in the UK charts.


          Morrissey brought a political stance to many of his interviews, courting further controversy. Among his targets were the Thatcher government, the monarchy and the famine relief project Band Aid. Morrissey famously quipped of the latter, "One can have great concern for the people of Ethiopia, but it's another thing to inflict daily torture on the people of England." The subsequent single-only release "Shakespeare's Sister" was not a chart success, nor was the only single taken from the album, "That Joke Isn't Funny Anymore", which barely cracked the top 50.


          


          The Queen Is Dead


          During 1985 the band completed lengthy tours of the UK and the US while recording the next studio record, The Queen Is Dead. The album was released in June 1986, shortly after the single " Bigmouth Strikes Again". The single again featured Marr's strident acoustic guitar rhythms and lead melody guitar lines with wide leaps. The record reached number two in the UK charts, using a mixture of mordant bleakness (e.g. "Never Had No One Ever", which seemed to play up to stereotypes of the band), dry humour (e.g. "Frankly, Mr. Shankly", allegedly a message to Rough Trade boss Geoff Travis disguised as a letter of resignation from a worker to his superior), and synthesis of both (e.g. " There Is a Light That Never Goes Out" and " Cemetry Gates"). In 1989 Spin magazine rated The Queen Is Dead as number one of "The Greatest Albums Ever Made". Subsequent "Greatest Albums" lists by numerous music publications have placed the album at the top or within the top ten, including those of NME and Melody Maker. In June 2006, NME dedicated an entire issue to the twentieth anniversary of the record's release.


          However, all was not well within the group. A legal dispute with Rough Trade had delayed the album by almost seven months (it had been completed in November 1985), and Marr was beginning to feel the stress of the band's exhausting touring and recording schedule. He later told NME, "'Worse for wear' wasn't the half of it: I was extremely ill. By the time the tour actually finished it was all getting a little bit... dangerous. I was just drinking more than I could handle." Meanwhile, Rourke was fired from the band in early 1986 due to his use of heroin. He received notice of his dismissal via a Post-it note stuck to the windshield of his car. It read, "Andy you have left The Smiths. Goodbye and good luck, Morrissey." Rourke was temporarily replaced on bass by Craig Gannon (formerly a member of Scottish New Wave band Aztec Camera), but he was reinstated after only a fortnight. Gannon stayed in the band, switching to rhythm guitar. This five-piece recorded the singles " Panic" and " Ask" (with Kirsty MacColl on backing vocals), and toured the UK. After the tour ended in October 1986, Gannon left the band.


          


          Strangeways, Here We Come


          


          In early 1987 the single " Shoplifters of the World Unite" was released to chart success, as well as mild controversy and concern from parents. It was followed by a second compilation, The World Won't Listen (the title was Morrissey's comment on his frustration with the band's lack of mainstream recognition, although the album reached number two in the charts), and the single "Sheila Take a Bow", the band's second (and last during the band's lifetime) UK top-10 hit. Another compilation, Louder Than Bombs, was intended for the overseas market and covered much the same material as The World Won't Listen, with the addition of "Sheila Take a Bow" and material from Hatful of Hollow, as that compilation was yet to be released in the U.S.


          Despite their continued success, personal differences within the band including the increasingly strained relationship between Morrissey and Marr saw them on the verge of splitting. In August 1987, Marr left the group, and auditions to find a replacement for him proved fruitless. By the time Strangeways, Here We Come (named after Strangeways Prison, Manchester) was released in September, the band had split up. The breakdown in the relationship has been primarily attributed to Morrissey becoming annoyed by Marr's work with other artists and Marr growing frustrated by Morrissey's musical inflexibility. Marr particularly hated Morrissey's obsession with covering 1960s pop artists such as Twinkle and Cilla Black. Referring to the songs recorded in the band's last session together (B-sides for the "Girlfriend in a Coma" single, which preceded the album's release), Marr said "I wrote ' I Keep Mine Hidden', but 'Work Is a Four-Letter Word' I hated. That was the last straw, really. I didn't form a group to perform Cilla Black songs." In a 1989 interview, Morrissey said that the lack of a managerial figure and business problems were to blame for the band's eventual split.


          Strangeways peaked at number two in the UK but was only a minor US hit, although it was more successful there than the band's previous albums. The track "Paint a Vulgar Picture" foretold how the group's songs would be "reissued and repackaged" in seemingly innumerable compilations. The 30-second video for " Girlfriend in a Coma" garnered video rotation on MTV in America. The album received a lukewarm reception from critics, but all four members name it as their favourite Smiths album. A couple of further singles from the album were released with earlier live, session and demo tracks as B-sides, and the following year the live album Rank (recorded in 1986 while Gannon was in the band) repeated the UK chart success of previous albums.


          


          Post-Smiths careers


          Following the group's demise, Morrissey began work on a solo recording, collaborating with Strangeways producer Stephen Street and fellow Mancunian Vini Reilly, guitarist for The Durutti Column. The resulting album, Viva Hate (a reference to the end of the Smiths), was released six months later, reaching number one in the UK charts. Morrissey continues to perform and record as a solo artist.


          Johnny Marr returned to the music scene in 1989 with New Order's Bernard Sumner and Pet Shop Boy Neil Tennant in the supergroup Electronic. Electronic released three albums over the next decade. Marr was also a member of The The, recording two albums with the group between 1989 and 1993. He has also worked as a session musician and writing collaborator for artists including The Pretenders, Pet Shop Boys, Billy Bragg, Black Grape, Talking Heads and Beck. In 2000 he started another band, Johnny Marr and the Healers, with a moderate degree of success, and later worked as a guest musician on the Oasis album Heathen Chemistry.


          He performed two Smiths songs and music by others with a supergroup consisting of members from Pearl Jam, Radiohead, Split Enz and others, assembled by Neil Finn of Split Enz and Crowded House in 2001. In addition to his work as a recording artist, Marr has worked as a record producer on Haven's debut album Between the senses. In 2006 he began work with Modest Mouse's Isaac Brock on songs that eventually featured on the band's 2007 release, We Were Dead Before the Ship Even Sank. The band subsequently announced that Marr was a fully fledged member, and the reformed line-up toured extensively throughout 2006-07. Marr has also been recording with Liam Gallagher of Oasis. In January 2008, Marr had reportedly been adding his skill and experience to a secret songwriting session with Wakefield indie group The Cribs. Sources reveal that they worked together for a week at Moolah Rouge recording studio in Stockport- a favourite haunt of Bolton's Badly Drawn Boy, Damon Gough and fellow northern indie heroes I Am Kloot- and have penned a number of new songs. He also played at the Glasgow Barrowlands, Manchester Academy, Oxford Academy, Bristol Carling Academy, Leeds University, Cardiff University and Brixton Carling Academy with The Cribs on the NME Awards Tour. On 23 February 2008 XFM reported that Marr was to become a full member of The Cribs. On 28 February 2008 he also played onstage with The Cribs at NME Big Gig at the O2.


          Andy Rourke and Mike Joyce have continued working together, including doing session work for Morrissey (198889) and Sinad O'Connor, as well as working separately. Rourke has recorded and toured with Proud Mary and is currently forming a group called Freebass with fellow bassists Peter Hook (of New Order and Joy Division) and Mani (of The Stone Roses and Primal Scream). He has recently started a radio career, hosting a show on Saturday evenings on XFM Manchester.


          


          Court case


          In 1996, Joyce took Morrissey and Marr to court, claiming that he had not received his fair share of recording and performance royalties. Morrissey and Marr had claimed the lion's share of The Smiths' recording and performance royalties and allowed ten percent each to Joyce and Rourke. Composition royalties were not an issue, as Rourke and Joyce had never been credited as composers for the band. Morrissey and Marr claimed that the other two members of the band had always agreed to that split of the royalties, but the court found in favour of Joyce and ordered that he be paid over 1 million in back pay and receive twenty-five percent henceforth. As Smiths' royalties had been frozen for two years, Rourke settled for a smaller lump sum to pay off his debts and continued to receive ten percent. While the judge in the case described Morrissey as "devious, truculent and unreliable", he did not state that the singer had been dishonest.


          The singer later said that the "court case was a potted history of the life of The Smiths. Mike, talking constantly and saying nothing. Andy, unable to remember his own name. Johnny, trying to please everyone and consequently pleasing no one." Morrissey claimed that he was "...under the scorching spotlight in the dock, being drilled..." with questions such as " 'How dare you be successful?' 'How dare you move on?'". He stated that "The Smiths were a beautiful thing and Johnny [Marr ] left it, and Mike [Joyce] has destroyed it." Morrissey's 1997 solo album Maladjusted included a song titled "Sorrow Will Come in the End" which commented on the case, and which was omitted from the UK version of the album due to fear of libel action. Morrissey (but not Marr) appealed against the verdict, but was not successful.


          In late November 2005, while appearing on radio station BBC 6 Music, Mike Joyce claimed to be having financial problems and said that he had resorted to selling rare band recordings on eBay. As a teaser, a few minutes of an unfinished instrumental track known as "The Click Track" was premiered on the show. Morrissey hit back at Joyce with a public statement shortly after, on the website true-to-you.net. Relations between Joyce and Rourke cooled significantly as a result of Morrissey's statement which claimed that Joyce had misled the courts. Morrissey claimed that Joyce had not declared that Rourke was entitled to some of the assets seized by Joyce's lawyers from Morrissey. Joyce who was obliged to declare that others (Rourke, Lillywhite, and Street) had an interest in funds he wished to seize.


          [bookmark: 2000s]


          2000s


          Both Johnny Marr and Morrissey have repeatedly said in interviews that they will not reunite the band. In 2005, VH1 attempted to get the band back together for a reunion on its Bands Reunited show. The programme abandoned its attempt after host Aamer Haleem was unsuccessful in his attempt to corner Morrissey before a show. In December 2005 it was announced that Johnny Marr and The Healers would play at Manchester v Cancer, a benefit show for cancer research being organised by Andy Rourke and his production company, Great Northern Productions. Rumours suggested that a Smiths reunion would occur at this concert but were dispelled by Johnny Marr on his website. What did eventuate was Rourke joining Marr onstage for the first time since The Smiths broke up, performing "How Soon Is Now?".


          To this day Morrissey refuses to reunite his old band, going as far as to say that he would "rather eat [his] own testicles than re-form The Smiths, and thats saying something for a vegetarian." In March 2006, Morrissey revealed that The Smiths had been offered $5 million to reunite for a performance at the Coachella Valley Music and Arts Festival, which he turned down, saying, "No, because money doesn't come into it." He further explained, "It was a fantastic journey. And then it ended. I didn't feel we should have ended. I wanted to continue. [Marr] wanted to end it. And that was that." When asked why he would not reform with The Smiths, Morrissey responded "I feel as if Ive worked very hard since the demise of The Smiths and the others havent, so why hand them attention that they havent earned? We are not friends, we dont see each other. Why on earth would we be on a stage together?"


          In August 2007, the NME reported that Morrissey had turned down a near 40 million offer to reunite with Marr for a 50-date world tour in 2008 and 2009. The condition would only be that Morrissey would have to play the dates with Marr, meaning the deal could have gone ahead without Mike Joyce and Andy Rourke. According to an anonymous press release on true-to-you.net, an unofficial fan site tacitly supported by Morrissey, Morrissey was approached in summer 2007 by a "consortium of promoters" with a $75 million offer to tour during the next two years. The offer required Morrissey to make a minimum of fifty worldwide performances with Johnny Marr, under the Smiths' name. true-to-you.net reported that the offer had been refused. Other reports say that the whole $75 million tour was a hoax.


          In an October 2007 interview on BBC Radio 5 Live, Johnny Marr hinted at a potential reformation in the future, saying that "stranger things have happened so, you know, who knows?" Marr went on to say that "It's no biggy. Maybe we will in 10 or 15 years' time when we all need to for whatever reasons, but right now Morrissey is doing his thing and I'm doing mine, so that's the answer really." This is the first potential indication of a Smiths reunion from Marr, who previously has stated that reforming the band would be a bad idea.


          


          Influence


          The Smiths have influenced a number of alternative rock bands. Even as early as 1985, the "band had spawned a rash of soundalike bands, including James, who opened for the group on their spring 1985 tour". The Cranberries combined "the melodic jangle of post-Smiths indie-guitar pop with the lilting, trance-inducing sonic textures of late-'80s dream pop, creating their sound with "trebly, chiming guitars and spare, certain melodies". As well, the band used Stephen Street as producer, who was known for "maximizing the moodiness of the Smiths". The Cranberries fused this sound with lyrics that echoed the lovesick, literary style of Morrissey. "The Smiths singer's bookish, fiercely intelligent lyrics also provided a blueprint for the quiet, literate Scottish band Belle & Sebastian." Marr's guitar playing "was a huge building block for more Manchester legends that followed The Smiths - The Stone Roses"; their guitarist John Squire has stated that Marr was a major influence. Oasis frontman Noel Gallagher has called The Smiths an influence, especially Marr; Gallagher stated that "when The Jam split, The Smiths started, and I totally went for them."


          Radiohead guitarist Ed O'Brien has acknowledged that he idolized The Smiths in the 1980s; the band pays homage to The Smiths in their song " Knives Out". After O'Brien played with Johnny Marr in New Zealand in 2001, he acknowledged that Marr was the reason he had picked up a guitar as a teenager. Music reviewer Piero Scaruffi argues that later Radiohead albums turned away from their Smiths'-influenced sound, "virtually hiding the guitars, replacing their emotional content with a barrage of semi-mechanical loops, warped instruments and ...digital noises."


          Las Vegas band The Killers"...joined the post-millennium resurgence of post-punk and New Wave sound that was built by the likes of similar bands such as Interpol, The Rapture and The Strokes. The Killers were influenced by "bands like The Smiths, Depeche Mode, The Cure and other 80s staples." Music critics have noted the strong British influences such as The Cure, The Smiths and The Clash in the band's sound, even quipping that they "sound more cockney than cowboy."


          The "Britpop movement preempted by The Stone Roses and spearheaded by groups like Oasis, Suede and Blur, drew heavily from Morrissey's portrayal of and nostalgia for a bleak urban England of the past." Britpop band Blur "formed as a result of seeing The Smiths on British television's South Bank Show in 1987. However, even though leading bands from the Britpop movement claimed to be influenced by The Smiths, the Britpop bands were at odds with the "basic anti-establishment philosophies of Morrissey and The Smiths", since Britpop "was an entirely commercial construct." In the book Saint Morrissey, the author claims that Britpop "airbrush[ed] Morrissey out of the picture...so that the Nineties and its centrally-planned and coordinated pop economy could happen." Other bands influenced by The Smiths include Suede, My Chemical Romance, Placebo, The Libertines, The Sundays, Throwing Muses, The Organ, Smoking Popes, Brand New, The Verve, Muse, The Lucksmiths, Gene and Doves.


          Journalist Chloe Veltman argues that "the fanatical adoration surrounding Morrissey today is founded on nostalgia, specifically a yearning for the Morrissey of the 1980s the superstar-outsider frontman of The Smiths." She argues that The "Smiths have had a much more profound influence on subsequent culture than Morrissey has had on his own over the entire 17 year history of his solo career." She also points out that the "extensive catalogue of pop bands, plays, novels, films and other cultural artifacts that have been influenced by Morrissey's ideas and aesthetics draw their inspiration from The Smiths rather than Morrissey solo."
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          The Story of Tracy Beaker is a British children's book first published in 1991, written by Jacqueline Wilson and illustrated by Nick Sharratt.


          The book is the "autobiography" of Tracy Beaker, a ten-year old girl. Tracy is living in a children's residential care home (nicknamed "the dumping ground") where she has been placed as a result of domestic violence. She is unhappy because she hasn't seen her mother for a long time, she doesn't get on well with the staff or the other children at the care home, (especially a girl called Justine) and has been rejected by the two couples who tried fostering her. From an adult's point of view, Tracy has "behavioural problems" (that is, she is rude and naughty) and she is always telling tall tales. A recurring story that Tracy likes to tell is that her mother is a Hollywood movie star, and that she is coming to collect her someday. Among other things, Tracy's autobiography details her life so far, her being "deprived and abused" in the children's home (for example, she is deprived of Mars Bars and Smarties) and the types of revenge she would like to take upon her enemies.


          In 2002 the book was voted the winner of the Blue Peter People's Choice Award. Jacqueline Wilson has written two sequels to the book, The Dare Game and Starring Tracy Beaker.
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          The Supremes were an American female singing group, and the most successful vocal group during the sixties, second only to The Beatles. Active from 1959 until 1977, the Supremes performed, at various times, doo-wop, pop, soul, Broadway show tunes and disco. The Supremes were the most commercially successful of the Motown Records' signature acts, and charted twelve American number-one hits between 1964 and 1969. Many of their singles were written and produced by Motown's main songwriting and production team, Holland-Dozier-Holland. The mid-1960s crossover success of the Supremes paved the way for future black soul and R&B acts in gaining mainstream audiences.


          The Supremes formed in Detroit, Michigan in 1959 and began as a quartet called The Primettes. Founding members Florence Ballard, Mary Wilson, Diana Ross and Betty McGlown, all from the Brewster-Douglass public housing project in Detroit, were the sister act to The Primes (with Paul Williams and Eddie Kendricks, who would go on to form The Temptations). In 1960, Barbara Martin replaced McGlown, and the group signed with Motown in 1961 as The Supremes. Martin left in early 1962, and Ross, Ballard and Wilson carried on as a trio. Achieving success in the mid-1960s with Ross as lead singer, Motown president Berry Gordy renamed the group Diana Ross & the Supremes in 1967 and replaced Ballard with Cindy Birdsong. Ross left the group for a successful solo career in 1970 and was replaced by Jean Terrell.


          After 1972, the lineup of the Supremes changed frequently, with Lynda Laurence, Scherrie Payne and Susaye Greene all becoming members before the group ended its eighteen-year existence in 1977.


          


          History


          


          Origins


          In 1958, Florence Ballarda junior high school student in the Detroit Brewster-Douglass Housing Projectsmet both Paul Williams and Eddie Kendricks, two members of a Detroit male singing group known as The Primes. Since Ballard sang, as did Paul Williams' girlfriend Betty McGlown, the Primes' manager Milton Jenkins decided to create a sister group called The Primettes. Ballard recruited her best friend Mary Wilson, who recruited classmate Diana Ross. The Primettes began performing songs by artists such as Ray Charles and The Drifters at record hops, social clubs, and talent shows around the Detroit area. The group's look and style owed much to the inspiration of doo-wop group Frankie Lymon & the Teenagers. Ballard, Ross, and Wilson shared most of the lead. Within a few months, the Primettes added a guitarist, Marvin Tarplin, to their lineup.


          After winning a local talent contest, Ross arranged an audition for an old neighbour, Miracles lead singer Smokey Robinson, in hopes of getting the Primettes signed to the local Motown label. Robinson liked the girls, but liked their guitarist even more. He hired Tarplin, who became the guitarist for The Miracles. Robinson arranged for the Primettes to audition acapella for Motown CEO Berry Gordy, Jr., who felt they were too young and inexperienced to be recording artists. Undaunted, The Primettes recorded a single for Lupine Records, 1960's "Tears of Sorrow", which was backed with "Pretty Baby". However, it failed to find an audience. During that same year, McGlown became engaged and left the group, to be replaced by Barbara Martin.


          In January of 1961, Gordy relented and signed the group to Motown under the condition that they change their name (the Primes had by this time combined with Otis Williams & the Distants and would soon sign to Motown as The Temptations). Gordy gave Ballard a list of names to choose from, from which she chose The Supremes. Both Wilson and Ross initially disliked the name, thinking it too masculine. Nevertheless, the group signed with Motown as The Supremes on January 15, 1961. Martin left the group to start a family that fall, leaving the Supremes to continue as a trio.


          


          Success


          Between 1961 and 1963, the Supremes released eight singles, none of which charted within the Top 40 positions of the Billboard Hot 100. Jokingly referred to as the "no-hit Supremes" around Motown's Hitsville U.S.A. offices, the girls tried to make up for their lack of a hit by taking on any performing chore that was available at the studio, including doing hand claps and singing backup for Motown artists such as Marvin Gaye and The Temptations. During these early years, all three members took turns singing lead on various songs: Mary Wilson favoring the soft ballads; Florence Ballard favoring the soulful, hard-driving songs; and Diana Ross favoring the more mainstream pop songs. Most of their early material was written and produced by Berry Gordy or Smokey Robinson.


          In December 1963, the Supremes song " When the Lovelight Starts Shining Through His Eyes" peaked at number 23 on the Billboard pop chart. "Lovelight" was the first of many Supremes songs written by the Motown songwriting and production team of Holland-Dozier-Holland. Also, in late 1963, Berry Gordy made Diane Ross, now going by Diana, the official lead singer of the group, because he felt her distinctive, nasal quality would help the group cross over to white audiences. Ballard and Wilson were periodically given solos on Supremes albums, and Ballard continued to sing her solo number, " People", in concert for the next two years.


          The Supremes recorded the single "Where Did Our Love Go" in the spring of 1964. The song was originally intended by Holland-Dozier-Holland for The Marvelettes, who rejected it. Although the Supremes did not like the song, the producers coerced them into recording it. In August 1964, while traveling as a part of Dick Clark's Caravan of Stars tour, "Where Did Our Love Go" reached number one on the US pop charts, much to the surprise and delight of the group. It was also their first song to reach the UK pop charts, going to number three.


          "Where Did Our Love Go" was followed by four more US number-one hits: " Baby Love"also a number-one hit in the United Kingdom" Come See About Me", " Stop! In the Name of Love" and " Back in My Arms Again". "Baby Love" was nominated for the 1965 Grammy Award for Best Rhythm & Blues Recording, and "Stop! In the Name of Love" was nominated for the 1966 Grammy for Best Contemporary Rock & Roll Group Vocal Performance. Between late 1966 and early 1967, the Supremes charted four more number-one hits in a row: " You Can't Hurry Love", " You Keep Me Hangin' On", " Love Is Here and Now You're Gone", and " The Happening". The combination of Holland-Dozier-Holland's songwriting and production, Ross' lead vocals, and Wilson and Ballard's background vocals made for a winning combination.


          


          Impact


          Unlike their predecessors, the Supremes became the first black female performers of the rock era to embrace a more feminine image. Much of this was accomplished at the behest of Motown chief Berry Gordy and Maxine Powell, who ran Motown's in-house finishing school and Artist Development department. Also, unlike many of her contemporaries, Diane Ross sang in a thin, calm voice, and her vocal styling was matched by having the girls embellish their own femininity instead of imitating the qualities of male groups. Instead of the plain appearances and basic dance routines, the Supremes' on-stage appearance featured high-fashion gowns and wigs, detailed makeup, and graceful choreography created by Motown choreographer Cholly Atkins. Gordy wanted the Supremes, like all of his performers, to be equally appealing to black and white audiences, and he also sought to erase the image of black performers as being unrefined or lacking class.


          The Supremes were international stars by 1965. They toured the globe, becoming almost as popular abroad as they were in America. Almost immediately after their first number-one hits, they recorded songs for motion picture soundtracks, appeared in the 1965 film Beach Ball, and endorsed dozens of products, even at one point having their own brand of bread. By the end of 1966, their number-one hits also included " I Hear a Symphony", " You Can't Hurry Love", and " You Keep Me Hangin' On"; and their 1966 album The Supremes A' Go-Go became the first album by an all female group to reach at number-one on the US album chart.


          Because the Supremes were popular with white audiences as well as black audiences, Gordy had the Supremes cater to their middle American fan base, grooming them for performances at renowned supper clubs such as the Copacabana in New York. Broadway and pop standards were incorporated into their repertoire alongside their own hit songs. As a result, the Supremes were among the first black musical acts to become a complete and sustained crossover success. The black rock and roll musicians of the 1950s saw many of their hit tunes covered by white musicians, with the covers achieving more fame and sales success than the originals. Partially because of Diana Ross pop-friendly voice, The Supremes became hugely popular with international mainstream audiences. The group broke down many racial barriers, becoming one of the first black musical acts to appear regularly on television programs such as Hullabaloo, The Hollywood Palace, The Della Reese Show, and, most notably, The Ed Sullivan Show; between December 1964 and December 1969, Sullivan featured The Supremes fourteen times. The group's crossover success helped pave the way for the mainstream success of label mates such as The Temptations, The Four Tops and The Jackson 5.


          


          Name and personnel changes


          Personnel problems within the group and within Motown Records' stable of performers led to tension among the Supremes. Many of the other Motown performers, particularly Martha Reeves of Martha and the Vandellas, felt that Berry Gordy was lavishing too much attention upon The Supremes-and Diana Ross, in particular. A resulting romantic relationship between Gordy and Ross further complicated matters, creating a schism between Ross and the other Supremes. As Ross became the focal point of the group, Florence Ballard felt pushed aside in the group she had founded. Depression caused Ballard to drink excessively, and she gained weight until she no longer could comfortably wear many of her stage outfits. The friendship, and later the working relationship, between Ross and Ballard became strained. Although the Supremes scored two number-one hits during the first quarter of 1967, " Love Is Here and Now You're Gone" and " The Happening", the group as a unit began to disintegrate.


          Rumors began to circulate in late 1966 that Motown intended to rename the group "Diana Ross & the Supremes", a change officially announced in early 1967, after a concert where they were billed as "The Supremes with Diana Ross". The Miracles had become "Smokey Robinson & the Miracles" two years prior. The fall of 1967 saw Martha & the Vandellas become "Martha Reeves & the Vandellas". However, having learned that Ross would receive top billing, David Ruffin lobbiedunsuccessfullyto have the Temptations renamed as "David Ruffin & the Temptations". Although Gordy maintained that the name changes were done so that Motown could demand more money for live bookings (because they would be providing two actsa lead singer and a groupinstead of just one), the name change for the Supremes sparked rumors of a possible Ross solo career, and helped to dismantle the group.


          By 1967, Ballard would sometimes fail to show up for recording dates, or would arrive at shows too inebriated to perform. For some early 1967 shows, she was replaced by Marlene Barrow of Motown's in house backing group, The Andantes. Gordy contacted Cindy Birdsong in April 1967. Birdsong was a member of Patti LaBelle & the Bluebelles and superficially resembled Ballard, and Gordy began plans to bring her in as Ballard's replacement. Birdsong appeared at a benefit concert at the Hollywood Bowl on April 29, 1967, but returned to the Bluebelles soon afterwards due to prior committments. In May, Ballard returned for what she believed was a probationary period.


          June 28, 1967 marked the group's first appearance as Diana Ross & the Supremes at the Flamingo Hotel in Las Vegas. After only three days of performances, Ballard was permanently dismissed from the Supremes, and Birdsong officially assumed her place during the second July 1 show. Later in the month, Motown released " Reflections", a number-two US Billboard hit single, which was the first single to feature the new group name. Diana Ross & the Supremes: Greatest Hits, a number-one album in both the US and the UK, became the first album to do so when released in October of 1967.


          Florence Ballard's release from Motown was made final on February 22, 1968, with Ballard receiving a one-time payment of $139,804.94 in royalties and earnings. Attempting a solo career with ABC Records, (she rejected an offered solo contract from Motown as part of her settlement) Ballard's two 1968 singles failed to chart and her solo album was shelved. In 1971, Ballard sued Motown for $8.7 million, claiming that Gordy and Diana Ross had conspired to force her out of the group; the judge ruled in favour of Motown. Ballard eventually sank into poverty and died abruptly on February 22, 1976 from coronary thrombosis, a blood clot in one of her coronary arteries at the age of thirty-two. At the time of her death, Florence was making a comeback and planned to give her solo career another start.


          


          Slowdown


          Holland-Dozier-Holland left Motown in early 1968 after a dispute with the label over royalties and profit sharing, and the quality of Motown's output (and Diana Ross & the Supremes' records in particular) began to falter. From the release of "Reflections" in 1967 to the release of "The Weight" in 1969, only six out of the eleven released singles reached the Top 20, and only one of those, 1968's " Love Child", made it to number one. Because of the tension within the group and stringent touring schedules, neither Mary Wilson nor Cindy Birdsong appear on many of these singles; they were replaced on these recordings by session singers such as The Andantes.


          The changes within the group and their decreasing sales were signs of changes within the music industry. The gospel-based soul of female performers like Aretha Franklin had eclipsed the Supremes' pop-based sound, which had by now evolved to include more middle-of-the-road material. In a cultural climate now influenced more than ever by countercultural movements such as the Black Panther Party, the Supremes found themselves attacked for not being "black enough", and lost ground in the black music market.


          In mid-1968, Motown initiated a number of high-profile collaborations for the Supremes with their old colleagues, The Temptations. Besides the fact that both groups had come up together, the pairings also made financial sense, since the Supremes had a mostly white fanbase, and the Temptations a mostly black fanbase. Among the joint projects were two studio LPs ( Diana Ross & the Supremes Join the Temptations, featuring the number-two hit single " I'm Gonna Make You Love Me", and Together), a joint tour, and two NBC television specials, TCB (aired December 9, 1968) and G.I.T. on Broadway (aired November 12, 1969). TCB was, also, the third Number One album for The Supremes.


          


          Exit Diana Ross


          By 1969, Motown had begun plans for a Diana Ross solo career. A number of candidates, most notably Syreeta Wright, were considered to replace Ross as the lead singer of The Supremes. After seeing twenty-four-year-old Jean Terrell performing with her brother Ernie in Florida, Berry Gordy decided that she would be Ross' replacement. Terrell was signed to Motown and began recording the first post-Ross Supremes songs with Wilson and Birdsong during the day, while Wilson and Birdsong toured with Ross at night.


          At the same time, Diana Ross began making her first solo recordings. One of them, " Someday We'll Be Together", was set to be her first solo single. Gordy instead had the song released as the final Diana Ross & the Supremes single, though neither Mary Wilson nor Cindy Birdsong sang on the record. In November 1969, Ross' solo career was officially announced. The next month, "Someday We'll Be Together" hit number one on the American pop charts, becoming not only the Supremes' twelfth and final number-one hit, but also the final number-one hit of the 1960s.


          


          The "New Supremes"


          Diana Ross & the Supremes gave their final performance together on January 14, 1970 at the Frontier Hotel in Las Vegas. After the stupendous Frontier Hotel performance, Ross officially began her career as a solo performer. Mary Wilson and Cindy Birdsong continued working with Jean Terrell on the first post-Ross Supremes album, Right On. The Terrell-led Supremes  known unofficially at first as "The New Supremes", and in later years informally called the "70's Supremes"  scored hits including the US and UK Top Twenty hits " Up the Ladder to the Roof" (US #10, UK #6), " Stoned Love" (US #7,UK #3), and " Nathan Jones" (US #16, UK #5), all of which were produced by Frank Wilson. Each of these three singles were also R&B Top Ten hits, with "Stoned Love" going to number-one on the R&B charts in late 1970. Songwriting/production team Nickolas Ashford & Valerie Simpson produced another Top 20 hit for the group, a Supremes/ Four Tops duet version of Ike & Tina Turner's " River Deep - Mountain High". Many music critics proclaimed the "New Supremes" as a "blacker" act than the Ross-led group.


          In 1972, The Supremes had their last Top 20 hit single release, " Floy Joy", written and produced by Smokey Robinson, followed by the final US Top 40 hit for the Jean Terrell-led version of the group, " Automatically Sunshine" (US #37, UK #10,). " Automatically Sunshine" in turn became the group's final top ten single in the UK. Motown, by then moving from Detroit to Los Angeles to break into motion pictures, put only limited effort into promoting The Supremes' new material, and their popularity and sales began to wane. Cindy Birdsong left the group in April 1972, after recording the Floy Joy album, to start a family; her replacement was Lynda Laurence, a former member of Stevie Wonder's backup group, Wonderlove. Successful producer Jimmy Webb was brought in to produce the group's next LP, The Supremes Produced and Arranged by Jimmy Webb, but the album and its only single "I Guess I'll Miss the Man" failed to make an impact on the Billboard pop chart, with "I Guess I'll Miss the Man" charting at number 85. In late 1973, Laurence prevailed upon her old mentor Stevie Wonder to write and produce a hit for the Supremes, but the resulting " Bad Weather" peaked at number 87 on the US pop charts and number 37 in the UK. Dismayed by this poor-performing record, Jean Terrell left the group and was replaced by Scherrie Payne, sister of Invictus Records recording artist Freda Payne. Almost immediately afterward, Laurence left for the same reason as Birdsong; to start a family.


          Between the departures of Terrell and Laurence in 1973 and the first Supremes single with Scherrie Payne, "He's My Man", a disco single on which Payne and Wilson shared lead vocal, released in 1975, Motown was slow in producing contracts for Payne and the returning Birdsong. Before the release of the album in 1975, The Supremes remained a popular live act, and continued touring overseas, particularly in the United Kingdom and Japan. The group's new recordings were not as successful as their earlier releases, although "He's My Man", from the album The Supremes was a popular disco hit in 1975 reaching number one on Billboard's disco singles chart. In 1976, Birdsong, dissatisfied with the management of the Supremes (handled at the time by Mary Wilson's then-husband Pedro Ferrer), left again and was replaced by Susaye Greene, another former member of Wonderlove. This final version of the Supremes released two albums, High Energywhich features Birdsong on some of the tracksand Mary, Scherrie & Susaye, both of which reunited the Supremes with Holland-Dozier-Holland. During that same year, the Supremes released " I'm Gonna Let My Heart Do the Walking", their final Top 40 hit on the Billboard Hot 100 and their third number-one single on the disco singles chart.


          On Sunday June 12, 1977, supported by singer/songwriter Billy Ocean, the Supremes performed their farewell concert at the Drury Lane Theatre in London and officially disbanded. The show was originally intended as a farewell concert for original member Mary Wilson, with Scherrie Payne and Susaye Greene continuing the group, although at that stage no replacement member had been auditioned or named.


          After their disbanding and announcements that all three members (particularly Wilson) would begin solo careers, there were soon rumors that Payne and Greene had auditioned several candidates for Wilson's replacement, including Joyce Vincent Wilson, formerly of Tony Orlando and Dawn. But, Motown felt that since no original member would be in the group, it was time to call it quits for The Supremes. In 1979, Wilson had her first solo album, Mary Wilson, released by Motown, which included a single titled "Red Hot". That same year, Payne and Greene released an album titled Partners under the names "Scherrie & Susaye". Scherrie Payne released a single titled "Fly"; the single's b-side, "When I Looked At Your Face", was recorded for the Jodie Foster film Moi, Fleur Bleu.


          


          Epilogue


          


          Works inspired by The Supremes


          Several fictional works show notable inspiration from the story of the Supremes. The 1976 feature film Sparkle, starring Irene Cara, features the story of a Supremes-like singing trio called "Sister & the Sisters" from Harlem, New York. The film's songs and score were composed by soul musician Curtis Mayfield, and a soundtrack album by Aretha Franklin was a success, with the Supremes-esque " Something He Can Feel" becoming a number-one R&B hit. A remake of Sparkle, to have been produced by Whitney Houston's BrownHouse Productions, was in development in the early 2000s, with R&B singer Aaliyah in the lead, but was shelved after Aaliyah died in 2001. As recently as 2003, the Sparkle remake was announced as being in development for Disney Channel star Raven-Symon.


          On December 21, 1981, the Tony Award-winning musical Dreamgirls opened at the Imperial Theatre on Broadway and ran for 1522 performances. The musical was loosely based on the history of the Supremes, following the story of The Dreams, an all-female singing trio from Chicago, Illinois who become music superstars. Several of the characters in the play are analogues of real-life Supremes/Motown counterparts, with the focus of the story centering upon the Florence Ballard doppelgnger Effie White. While influenced by the Supremes' and Motown's music, the songs in the play are closer to a broader mix of R&B/soul and Broadway music. Mary Wilson loved the musical, but Diana Ross was reportedly angered by it and refused to see it. A motion picture adaptation of Dreamgirls was released by DreamWorks Pictures and Paramount Pictures on December 25, 2006. The feature-film version of Dreamgirls, written and directed by Bill Condon, contains more overt homages to Motown and The Supremes: for example, the Dreams in the film version are from Detroit, not Chicago.


          Two of the Supremes have written autobiographies. Mary Wilson's best-selling autobiography Dreamgirl: My Life as a Supreme was published in 1986 (and remains one of the most successful music autobiographies of all-time), and in 1990, she published the follow-up Supreme Faith: Someday We'll Be Together. In January 2000, the two books were released together as Dreamgirl & Supreme Faith: My Life as a Supreme, and included an afterword. Diana Ross had her own autobiography, Secrets of a Sparrow: Memoirs, published in 1993.


          


          Awards and followers


          Although the Supremes were twice nominated for a Grammy Award  for Best Rhythm & Blues Recording ("Baby Love", 1965) and Best Contemporary Rock & Roll Group Vocal Performance ("Stop! In the Name of Love", 1966)they never won an award in competition. Three of their songs  "Where Did Our Love Go" and "You Keep Me Hangin' On" (both 1999) and "Stop! In the Name of Love" (2001)  have been named to the Grammy Hall of Fame. In addition, the Supremes songs "Stop! In the Name of Love" and "You Can't Hurry Love" are among The Rock and Roll Hall of Fame's 500 Songs that Shaped Rock and Roll. They were inducted into the Rock and Roll Hall of Fame in 1988, received a star on the Hollywood Walk of Fame in 1994, and entered into the Vocal Group Hall of Fame in 1998. In 2004, Rolling Stone placed the group at #97 on their list of the "100 Greatest Artists of All Time".


          The Supremes are notable for the influences they have had on the black girl groups who have succeeded them in popular music. Among these acts are groups such as The Three Degrees, The Emotions, The Pointer Sisters, En Vogue, TLC, Destiny's Child and Cleopatra.


          


          Reunions


          Fan interest made the idea of a Supremes reunion tour a very profitable one during the 1980s. In 1982, around the time that Motown reunited all of The Temptations, it was rumored that Motown would reunite The Supremes. The 1974 line-up of the Supremes; Mary Wilson, Cindy Birdsong, and Scherrie Payne were considered for this reunion, which was to include new recordings and a tour. Under advisement from Berry Gordy, Wilson declined to reunite, and the idea was scrapped. Diana Ross briefly reunited with Mary Wilson and Cindy Birdsong to perform "Someday We'll Be Together" on the Motown 25: Yesterday, Today, Forever television special, broadcast on NBC on May 16, 1983.


          In 1986, Mary Wilson, Cindy Birdsong, Jean Terrell, and Scherrie Payne were approached to again reunite The Supremes. Wilson, now a solo artist, was not interested. Terrell, Birdsong and Payne agreed, however at the last minute, Birdsong declined to participate. Ironically, in this new incarnation, she was once again replaced by Lynda Lawrence. Terrell, Payne, and Lynda Laurence began touring the US, Europe, and Japan as the FLOS: Former Ladies of the Supremes. Terrell, Laurence, and Scherrie Payne recorded a cover of "Stoned Love" for British producer Ian Levine in 1989. When Terrell decided to quit to return to the family business in 1992, new member Sundray Tucker, sister of Lynda Laurence, but someone who had never been a member of the Supremes, stepped in and the trio continued performing and recording. Their first release was an album for the U.S. based Altair label titled Supreme Voices, which was recorded in the U.S. for producer Rick Gianatos. The ladies then hooked up with British fan Steve Weaver, which resulted in the album Supremely Yours on the Reflections label. Supremely Yours included a cover of The Supremes' 1971 single "Touch". Reverting back to the more comfortable name the Supremes, they then embarked on the project of re-recording virtually all of the old hits. Ironically, neither Payne nor Laurence originally sang on many of the original hit versions. These tracks appear on numerous "greatest hits" compilations, billedincorrectlyas being by "the Supremes", around the world. Payne and Laurence continue to tour under the FLOS name with third member Freddi Poole, who joined the group in 1996; she also had never been a Supreme. The FLOS celebrated their twentieth anniversary in 2006 (with Birdsong, Tucker and Susaye Greene in the audience), although sometimes they are billed, incorrectly, as just the Supremes. Recently, The FLOS changed their name to a more suitable billing: Scherrie Payne and Lynda Lawrence: Former Ladies of the Supremes.


          In 2000, plans were made for Ross to join Wilson and Birdsong for a planned "Diana Ross & the Supremes: Return to Love" reunion tour. However, Wilson and Birdsong both passed on the idea, because, while the promoters offered Ross $15 million to perform, Wilson was offered $3 million and Birdsong less than $1 million. Eventually, the "Return to Love" tour went on as scheduled, but with Scherrie Payne and Lynda Laurence joining Ross, although none of the three had ever been in the group at the same time and neither Payne nor Laurence had sung on any of the original hit recordings that they were now singing live. Former Supreme Susaye Greene was also considered for this tour, but refused to audition for the tour. The public and music critics cried foul and were disappointed by both this and the shows' high ticket prices, and, after playing only half of the dates on the itinerary, the tour was cancelled.


          A touring group billed as "The Sounds of the Supremes" is a group fronted by Kaaren Ragland. Ragland claims to have been a member of the Supremes from the late 1970s into the 80s; in reality, she was a backing vocalist for Mary Wilson on her solo work following the disbanding of the group.


          


          Personnel


          
            	Florence Ballard (19591967)


            	Mary Wilson (19591977)


            	Diana Ross (19591970)


            	Betty McGlown (1959-1960)


            	Barbara Martin (1960-1962)


            	Cindy Birdsong (19671972, 19731976)


            	Jean Terrell (19701973)


            	Lynda Laurence (19721973)


            	Scherrie Payne (19731977)


            	Susaye Greene (19761977)

          


          


          Discography


          


          Filmography


          
            	The T.A.M.I. Show (1965) (documentary)


            	Beach Ball (1965)

          


          


          DVDs


          
            	Reflections: The Definitive Performances (1964-1969) (2006)


            	Greatest Hits Live in Amsterdam (2006)
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              	Genre(s)

              	R&B
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              Funk
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              	1960  present
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              	The Supremes
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              	Otis Williams
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              Ron Tyson
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              Melvin Franklin

              Eddie Kendricks

              Paul Williams
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              Dennis Edwards
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              Damon Harris

              Glenn Leonard

              Louis Price

              Ali-Ollie Woodson

              Theo Peoples

              Ray Davis
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          The Temptations (abbreviated as "The Temps" or "The Tempts") are a Grammy-winning vocal group that achieved fame as one of the most successful acts to record for Motown Records. The group's repertoire has included, at various times during its five-decade career, R&B, doo-wop, funk, disco, soul, and adult contemporary music.


          Formed in Detroit, Michigan in 1960 as The Elgins, the Temptations have always featured at least five African American male vocalists/dancers. The group, known for its recognizable choreography, distinct harmonies, and onstage suits, has been said to be as influential to soul as the Beatles are to rock. Having sold an estimated 22 million albums by 1982, The Temptations are one of the most successful groups in music history and were the definitive male vocal group of the 1960s. In addition, they have the second-longest tenure on Motown (behind Stevie Wonder), as they were with the label for a total of 40 years: 16 years from 1961 to 1977, and 24 more from 1980 to 2004 (from 1977 to 1980, they were signed to Atlantic Records). As of 2007, the Temptations continue to perform and record for Universal Records with only one original member, founder Otis Williams, in its lineup.


          The original group included members of two local Detroit vocal groups: The Distants, which featured second tenor/ baritone Otis Williams, first tenor Elbridge "Al" Bryant and bass Melvin Franklin; and first tenor/ falsetto Eddie Kendricks and second tenor/baritone Paul Williams (no relation to Otis) from The Primes. Among the most notable future Temptations were lead singers David Ruffin and Dennis Edwards (both of whom became successful Motown solo artists after leaving the group), Richard Street (another former Distant), Damon Harris, Ron Tyson, Ali-Ollie Woodson, Theo Peoples, and G.C. Cameron. Like its sister female group, the Supremes, the Temptations' lineup has changed frequently over the years.


          Over the course of their career, the Temptations have released four Billboard Hot 100 number-one singles and 14 Billboard R&B number-one singles. Their material has earned them three Grammy Awards, while two more awards were conferred upon the songwriters and producers who crafted their 1972 hit " Papa Was a Rollin' Stone".


          


          


          History


          


          The Primes


          Childhood friends Eddie Kendricks, Paul Williams, Kel Osbourne, and Wiley Waller formed a doo-wop group called the Cavaliers in their hometown of Birmingham, Alabama, in 1955. Reduced to a trio after Waller left the group in 1957, Kendricks, Williams, and Osbourne left Birmingham in order to break into the music business. After first moving to Cleveland, Ohio, they settled in Detroit. The Primes, as the doo-wop trio was now called, were well-known around Detroit for their meticulous performances. Group manager Milton Jenkins even created a sister group for the Primes called the Primettes, recruiting Florence Ballard, Mary Wilson, Diane (later Diana) Ross, and Betty McGlown for the spin-off act. Eddie Kendricks was already becoming a local "Matinee Idol", and Paul Williams was known for his powerful baritone voice, having an adult style even as a teenager.


          


          The Distants


          Otis Williams had moved from his native Texarkana, Texas to Detroit as a young boy, to live with his mother. By 1958, he was the leader of Otis Williams & the Siberians, a doo-wop group that included Williams, his friend Elbridge "Al" Bryant, James "Pee-Wee" Crawford, Vernard Plain, and Arthur Walton. This quintet recorded the single "Pecos Kid" backed with "All of My Life" for a label run by local radio deejay Senator Bristol Bryant. The single never took off outside the local Detroit market, and the Siberians changed their name to The El Domingoes shortly afterward.


          At this time, more changes took place. Montgomery, Alabama native Melvin Franklin replaced Arthur Walton as the bass singer and Franklin's cousin, Detroit-born Richard Street, replaced Vernard Plain as lead singer. The group soon signed with Northern Records, run by Johnnie Mae Matthews, who renamed the group The Distants. The Distants recorded two singles for Northern, "Come On" (1959, featuring additional background vocals by the Andantes), and "Alright" (1960). Between these two releases, Albert "Mooch" Harrell replaced Pee-Wee Crawford. "Come On" was a local hit for the Distants, and the Warwick label picked the record up for national distribution. After the release of "Alright", Matthews appointed Williams the group leader, and the group was renamed Otis Williams & the Distants. Though Otis Williams had a pleasant, but unremarkable, lead voice, he organized the group and so became the defacto leader, as he would later with the Temptations.


          


          Influences and colleagues


          The Primes and the Distants were but two of dozens of local male vocal acts, the most famous of which was the Miracles, led by Smokey Robinson. The Miracles were known for their stage show, and their pop success was something for which both groups strived. Other important inspirations included the Cadillacs, Frankie Lymon & the Teenagers, the Drifters, and the Isley Brothers.


          The various members of the Primes and the Distants who would later become part of the Temptations met a number of their later Motown bandmates, labelmates, and producers during the early part of their careers. Melvin Franklin had been a member of the recording group the Voice Masters, which also included among its ranks Lamont Dozier and David Ruffin (his cousin), and another cousin was none other than Jackie Wilson. The musicians at the recording session for the Distants' "Come On" included James Jamerson on bass; the Andantes on background vocals; and Norman Whitfield on tambourine.


          


          Forming the Temptations


          


          Although "Come On" was a local success in the Detroit area, the Distants never saw much of their share from the record sales, and the second single was not as successful. After receiving an offer from Berry Gordy of Motown Records, the group got out of its contract with Matthews and left Northern. At the same time, it lost Mooch Harrell, Richard Street, and the rights to use its name. Street would front a new group of Distants for the local Thelma label during the early 1960s.


          The Distants were acquainted with the Primes, as both groups made the same rounds to local record hops, talent shows, and concerts. The two groups were friendly rivals, with the Primes being the more polished and stronger vocal performers. The Primes disbanded in 1960 when Kel Osbourne moved to California, and Eddie Kendricks and Paul Williams returned to Alabama. While in Detroit visiting relatives, Kendricks called Otis Williams who, desperately needing two more members for an audition for Gordy, offered Kendricks a lead singer place in the Distants. Kendricks agreed, with one condition -- that he could bring Paul Williams with him. Otis Williams happily agreed, and Kendricks and Paul Williams moved back to Detroit to join the new group.


          The new lineup of Otis Williams, Melvin Franklin, Elbridge "Al" Bryant, Eddie Kendricks, and Paul Williams took on the name The Elgins and auditioned for Motown in March 1961. Gordy agreed to sign the group to his Miracle Records imprint, as he was already familiar with Kendricks and Williams from background singing sessions they had done before Gordy had formalized Motown, but he discovered just before signing that there was already a singing group called the Elgins. The quintet quickly began tossing about ideas for a new name on the steps of Motown's Hitsville U.S.A. headquarters and studio. On a suggestion from Miracle Records employee Billy Mitchell and Otis Williams, The Temptations became the group's new moniker. The "Elgins" name would re-surface at Motown in 1965, when Gordy renamed a quartet called The Downbeats as The Elgins.


          The Temptations released two singles on Miracle, "Oh Mother of Mine" and " Check Yourself" featuring Paul Williams' powerful lead, before it was closed and merged with the Gordy label (to avoid confusion with the Miracles singing group). All seven of the Temptations' singles released between 1961 and 1963 failed to make it onto the U.S. Hot 100 pop singles charts; the 1962 single " Dream Come True" (which featured Eddie Kendricks' lead) made it to number 22 on the R&B chart. During that time the group became known as one of the most talented and versatile groups in the country. Paul Williams and Kendricks split most of the leads during this period, with Kendricks becoming the standard for all first tenor/falsetto singers, and Williams as an unsurpassed performer. Bryant, Otis Williams, and Franklin occasionally sang lead but the signature sound, both as leads and the core of the famous harmony was the Kendricks/Williams duo.


          Many songwriter and producer teams had been trying to craft a hit for the Temptations, including Berry Gordy, Mickey Stevenson, Clarence Paul, and Norman Whitfield. They tried to take the group in several different directions, all in order to find the perfect sound that would put them not only on the U.S. charts (both Pop & R&B), but in the Top 20 as well. One song Isnt She Pretty had all five members signing lead (and mainly showcased the lead vocals of Al Bryant); it was a precursor to the multi-lead songs the group would record in the late 60's. There was even the idea of having the Tempts change their name to The Pirates (they would record two songs under this name, "Mind Over Matter" and "I'll Love You Till I Die") but to no avail. Gordy had in fact written the song " Do You Love Me" for the Temptations in 1961, but when he was unable to get a hold of the group, he recorded the song with the Contours instead. Miracles lead singer/songwriter/producer Smokey Robinson produced his first Temptations single, the Paul Williams-led " I Want a Love I Can See", in 1963, and proved to have the best rapport with the group. Despite their best efforts, however, the group was still unsuccessful in landing on the record label's desired spot on any of the U.S. singles charts. The other acts at Motown would soon gave them the nickname "The Hitless Temptations".


          Elbridge Bryant, who preferred his day job as a milkman to performing, soon became restless and uncooperative. After a performance at the 1963 Motown company Christmas party, Bryant was fired from the group. His replacement was Meridian, Mississippi native David Ruffin, younger brother of Motown artist Jimmy Ruffin. Though both Ruffin brothers were considered, David was given an edge over Jimmy thanks to his performance skills, which David displayed when he joined the Temptations on-stage during a local Detroit performance earlier that year.


          


          The "Classic Five" era


          


          In January 1964, Smokey Robinson and Miracles bandmate Bobby Rogers co-wrote and produced " The Way You Do the Things You Do" with Eddie Kendricks on lead. The single became the Temptations' first Top 20 hit that April. "The Way You Do The Things You Do" and several pre-David Ruffin singles were compiled onto the group's first album, Meet The Temptations, released in 1964. While traveling as part of Motown's Motortown Revue later that year Robinson and another fellow Miracle, Ronnie White, wrote a song for the emotive Ruffin to sing lead on, which the group recorded in the fall of 1964. Released as a single on December 24, 1964, " My Girl", became the Temptations' first number-one pop hit in March 1965, and is their signature song to this day.


          After the success of "My Girl", Ruffin sang lead on the next three Temptations singles: " It's Growing", " Since I Lost My Baby" and " My Baby", all of which made it to the Top 20 in 1965. The b-side to "My Baby", " Dont Look Back", featured a stirring lead from Paul Williams, and was a sleeper hit on the R&B charts and a standard for vocal groups playlists.


          Norman Whitfield had requested the opportunity to write for the group. In 1966, he was given the opportunity- should Robinson's " Get Ready" fail to chart in the Top 20, the next song would be his. "Get Ready" missed the mark, and Whitfield's " Ain't Too Proud to Beg" was released. The song did well, and Whitfield was made the group's main producer. He began pushing the group away from Robinson's ballad-based production towards a harder-edged and brass-heavy soul sound reminiscent of the work of James Brown.


          Nearly all of the pre-1968 Whitfield-produced Temptations singles featured David Ruffin on lead vocals, including the R&B number-one/pop Top 10 hits " Beauty Is Only Skin Deep" and " (I Know) I'm Losing You". Other important singles from this period included the incredibly popular, "You're My Everything", on which Kendricks and Ruffin share lead vocals, and "All I Need", produced by Whitfield's protg Frank Wilson.


          Whitfield's writing partners during this period included Roger Penzabene, Temptations road show manager and guitarist Cornelius Grant, and Edward Holland, Jr.. After Eddie Holland left Motown with the rest of the Holland-Dozier-Holland songwriting/production team in 1967, Barrett Strong (who sang Motown's very first hit, 1960's " Money (That's What I Want)") began working with Whitfield and Penzabene on Temptations material. Two of Whitfield/Strong/Penzabene's collaborations, " I Wish It Would Rain" and " I Could Never Love Another (After Loving You)", became hits in 1968. Strong became Whitfield's sole collaborator after Penzabene's suicide in December 1967.


          


          Exit David Ruffin, Enter Dennis Edwards


          


          Between 1964 and 1968, the Temptations went from unknown hopefuls to international stars. The group appeared frequently on television shows such as American Bandstand and The Ed Sullivan Show, and catered to middle America with a pop standards album ( The Temptations in a Mellow Mood, 1967) and performances at the Copacabana in New York City and other such supper clubs. Outside of music, the Temptations were made honorary members of Phi Beta Sigma Fraternity, Inc.


          Initially laid back and even-keeled, by 1967 David Ruffin felt that he was almost single-handedly responsible for the group's success. He demanded special treatment, riding to and from gigs in a private mink-lined limousine with his then-girlfriend, singer Tammi Terrell (known for her duets with Marvin Gaye), instead of in the group limousine the other four Temptations used. Ruffin missed a number of rehearsals, concerts, and group meetings; and began regularly using cocaine. After seeing how Motown had made Diana Ross the focus of the Supremes by renaming the group Diana Ross & the Supremes, Ruffin demanded that his group be renamed, as well -- to David Ruffin & the Temptations. Additionally, Ruffin was demanding an accounting of the Temptations' earnings, which caused friction between him and Berry Gordy.


          There was general agreement among the rest of group that Ruffin needed to be replaced. Otis Williams insists that Ruffin was given fair warning that if he did not change his attitude he would be fired. When Ruffin missed a June 1968 engagement at a Cleveland supper club in order to attend a show by his new girlfriend ( Dean Martin's daughter Gail), it was decided that he had crossed the line. The other four Temptations drew up legal documentation firing Ruffin from the group, and Dennis Edwards, formerly of the Contours, was hired to replace him. Edwards and Ruffin were good friends, and Ruffin at first went along with the changing of the guard. After a short time, however, Ruffin began turning up at Temptations shows, jumping onstage during performances of the songs he once sang lead on and stealing the spotlight. The audiences were delighted, but the Temptations and Motown were frustrated and embarrassed. Extra security guards were hired to prevent Ruffin from attending other Temptations' performances. Ruffin sued Motown in October 1968, seeking a release from the label, and Motown settled by offering Ruffin a solo recording deal.


          Edwards' first album with the Temptations was Live at the Copa, a live album recorded at the Copacabana nightclub. Later that year, Berry Gordy commissioned the first of a number of collaborations for the Temptations with Diana Ross & the Supremes. The results included a joint tour, two studio albums ( Diana Ross & the Supremes Join the Temptations, which featured the number-two hit single " I'm Gonna Make You Love Me", and Together), and two NBC television specials, TCB (aired December 9, 1968) and G.I.T. on Broadway (aired November 12, 1969). The tracks for Diana Ross & the Supremes Join the Temptations included Dennis Edwards' first studio recordings with the Temptations.


          


          Psychedelic soul


          Dennis Edwards' addition to the Temptations coincided with producer Norman Whitfield's adoption of a new sound for the group. In the fall of 1968, Whitfield began producing psychedelic-based material for the Temptations, derived primarily from the sound of funk band Sly & the Family Stone. This new style, which debuted with the Top 10 hit single " Cloud Nine" in October 1968, was a marked departure from the David Ruffin-era ballads. The instrumentation was funkier, the beat was hard-driving, and all five Temptations traded lead vocals, similar to Sly & the Family Stone. "Cloud Nine", the centerpiece of the group's landmark Cloud Nine LP, was a Top 10 hit and won Motown its first Grammy Award, for Best R&B Vocal Group Performance of 1969.


          The blending of the Motown sound and psychedelic rock sound resulted in a new subgenre of music called " psychedelic soul", also evident in the work of Diana Ross and the Supremes (" Reflections", " Love Child"), Marvin Gaye's version of " I Heard It Through the Grapevine", and the music of the Fifth Dimension, The Undisputed Truth and the Friends of Distinction. More Temptations psychedelic soul singles would follow in 1969 and 1970, among them " Runaway Child, Running Wild" (a number-one R&B hit), " I Can't Get Next to You" (a number-one pop hit), " Psychedelic Shack", " Ball of Confusion (That's What the World Is Today)". The formula began to wear thin when "Ungena Za Ulimwengu (Unite the World)", went to #33 Pop in the Fall of 1970.


          


          Exit Eddie Kendricks and Paul Williams, Enter Richard Street and Damon Harris


          During the late-1960s, Paul Williams' physical and mental health began to decline sharply. Williams suffered from both depression and sickle-cell disease, and also developed alcoholism, all of which made it hard for him to continue performing. Oxygen tanks were kept in the wings of performance venue stages for Williams, and the other four Temptations made valiant efforts to raid and drain his alcohol stashes. By 1969, former Distant Richard Street, now lead singer of Motown act the Monitors, was touring with the group as a backup replacement for Williams. For most shows, Street would sing Williams' parts (save for his solo numbers) from offstage behind a curtain, while Williams danced and lip-synched onstage. At other shows, and during most of the second half of 1970, Street took Williams' place onstage.


          As Paul Williams' health failed, Eddie Kendricks became detached from the group. He regularly had fights with Otis Williams and Melvin Franklin over the group's leadership. In addition, Kendricks was uncomfortable with the psychedelic soul material the group was now performing, preferring the ballad material from the earlier days. Kendricks rekindled his friendship with David Ruffin, who persuaded him to quit the Temptations and go solo. After another confrontation between himself, Otis Williams, and Franklin during a November 1970 Copacabana engagement, Kendricks walked out in-between shows and did not return. Both Franklin and Otis Williams agreed at this time that Kendricks would be leaving the group.


          Before Kendricks officially left the Temptations, he and Paul Williams recorded the lead vocals for " Just My Imagination (Running Away with Me)", a lush, wistful ballad that became Kendricks' Temptations swan song. Released as a single in January 1971, "Just My Imagination" began steadily climbing the U.S. pop singles chart. By the time "Just My Imagination" hit number-one in March, Kendricks had negotiated his release from the group and signed a solo deal with Motown's Tamla imprint.


          Kendricks' original replacement was Ricky Owens, from the Los Angeles-based vocal group the Vibrations. However, Owens gave poorly-received performances during the few shows he performed with the group, and he was dropped after only a few weeks. During most of the spring of 1971, the Temptations remained a quartet, and re-recorded the single "It's Summer" without a fifth member. In April, Paul Williams quit the Temptations, after a medical declaration that he was unable to continue performing. Richard Street officially took his place, while Williams remained on the group's payroll as an advisor and choreographer. After Williams had recovered enough to perform again, Motown made plans for a Paul Williams solo career, but he died at age 34 in Detroit on August 17, 1973. Williams' death was ruled a suicide.


          


          The Temptations in the early 1970s


          


          By May, The Temptations had found a permanent replacement first tenor in twenty-year-old Baltimore native Damon Harris. Otis Williams, Edwards, Franklin, Street, and Harris continued recording and performing, and Norman Whitfield continued producing hits for them. Among these were Top 40 hits such as " Superstar (Remember How You Got Where You Are)" (1971), a message from the Temptations to David Ruffin and Eddie Kendricks, and "Take a Look Around" (1972).


          The fall of 1972 saw the release of Whitfield's magnum opus, " Papa Was a Rollin' Stone". Originally a three-minute record written and produced for the Undisputed Truth, Whitfield took the sombre tune and created a sprawling, dramatic eleven and -minute version for the Temptations. An edited seven-minute version was released as a single in September 1972, hitting number-one on the pop charts and number-five on the R&B charts. In 1973, "Papa Was a Rollin' Stone" won the Temptations their second Grammy for Best R&B Performance by a Group. Whitfield and arranger/conductor Paul Riser won the award for Best R&B Instrumental Performance with the instrumental version of "Papa" on the single's b-side, and Whitfield and Barrett Strong won the songwriters' Grammy for Best R&B Song.


          After "Papa Was a Rollin' Stone", Whitfield stopped working with Barrett Strong, and began writing the Temptations' material on his own. The success of "Papa" led Whitfield to create more elongated, operatic pieces, including the Top 10 hit " Masterpiece" (1973) and several of the tracks on the resulting Masterpiece album. Tensions developed between Whitfield and the group, who found Whitfield arrogant and difficult to work with. The group cited his habitual tardiness, his emphasis of the instrumental tracks over the vocals on many of his productions, and the declining singles and albums sales as other sources of conflict. Otis Williams complained about Whitfield's actions and the Temptations' stagnant sales to Berry Gordy, who intervened and reassigned them to Jeffrey Bowen, co-producer of the 1967 In a Mellow Mood album.


          The final Norman Whitfield-produced Temptations album, 1990, was released in late 1973, and included the Top 30 single "Let Your Hair Down". Whitfield left Motown shortly afterwards, and in 1975 established Whitfield Records, taking with him the Undisputed Truth, Willie Hutch, and Rose Royce, who performed the instrumental track for "Let Your Hair Down".


          


          Dry spell


          Bowen's first LP with the Temptations was January 1975's A Song for You, which included a cover of the titular Leon Russell tune (popularized with soul audiences by Donny Hathaway), along with the pop Top 40/R&B number-one hits "Happy People" (featuring the Commodores as the instrumentalists) and "Shakey Ground" (featuring instrumentation by Parliament-Funkadelic's Eddie Hazel and Billy Bass Nelson), and "Glasshouse", the group's final Top 40 Pop hit. Damon Harris was fired from the group during the recording of A Song for You, as his behaviour and work ethic were deemed unprofessional. His replacement was Washington, D.C. native Glenn Leonard, formerly of the Unifics.


          A number of producers, including Bowen, Brian Holland, James Carmichael, and even the Temptations themselves tried producing hits for the next three LPs, House Party (November 1975), Wings of Love ( March 1976), and The Temptations Do the Temptations (August 1976). None of these recordings were as commercially successful as A Song for You, and none of their associated singles entered the Billboard charts.


          As time progressed, Bowen pushed Dennis Edwards further to the front. This was evident in on Wings of Love, which features Edwards' voice more prominently than the other Temptations' backing vocals. Otis Williams felt that this was hurting the group; additionally, he accused Motown of inattention, and cited this as the reason for the group's declining sales and popularity. After The Temptations Do the Temptations was recorded in 1976, Edwards was fired from the group, and with new lead Louis Price on board, they left Motown for Atlantic Records.


          Success continued to elude the group at Atlantic, however. Their releases on Atlantic -- Hear to Tempt You (1977), Bare Back (1978), and their associated singles -- failed to perform better than their last handful of Motown singles, and in 1979, Atlantic released the group from its contract. Shortly afterwards, the Temptations met with Smokey Robinson and Berry Gordy, and the group re-signed with Motown in 1980.


          


          Return to Motown and Reunion


          


          Upon the return to Motown, Louis Price departed from the group and joined the Drifters. Dennis Edwards, who had become a father for the second time with his daughter Issa in 1978 to Pointer Sisters member Ruth Pointer, and had been inactive for the previous three years despite remaining with Motown as a solo act, returned to the lineup. Berry Gordy co-wrote and produced the Temptations' first single under the new contract, "Power", from the album of the same name. "Power" missed the Billboard Hot 100 Top 40, but hit number 11 on the R&B charts. Two years of underperforming singles and albums followed, including an eponymous album with Philadelphia-based producer Thom Bell, until Motown began planning a Temptations reunion tour in 1982.


          Eddie Kendricks and David Ruffin agreed to rejoin the group for the Reunion album and tour. Melvin Franklin's nephew, Motown funk star Rick James (who had previously used the Temptations as backup vocalists on his 1981 hit " Super Freak"), wrote, produced, and guested on the Reunion album's lead single, "Standing on the Top", which featured Ruffin, Kendricks, and Edwards on lead. The single went to number-six on the R&B charts. While the ensuing Reunion tour with all seven Temptations (Ruffin, Kendricks, Otis Williams, Franklin, Edwards, Richard Street, and Glenn Leonard) was financially successful, it ended up being a stressful venture: Kendricks' voice had weakened after decades of chain smoking, and Ruffin, still addicted to drugs, missed a number of the performances. At the conclusion of the Reunion tour, Ruffin and Kendricks were fired, and they began touring and performing together as a duo.


          One more album, Surface Thrills, was released in 1983. It featured a sharp departure in the group's sound by incorporating elements of then-current rock. Following its release, Glenn Leonard left and was replaced by Ron Tyson, who was with the Philadelphia groups the Ethics and Love Committee. Tyson had been a songwriter at Atlantic during the Temptations' time there, and co-wrote several songs on the album Hear to Tempt You.


          


          From the 1980s to the 1990s


          


          By this time, the Temptations' releases were no longer performing well on the pop charts, though they sometimes made the R&B Top 20. "Love on My Mind Tonight", a single from Surface Thrills, made it to number 17. "Sail Away", produced by a returning Norman Whitfield and featuring Ron Tyson's first lead vocal, peaked at number 13.


          Dennis Edwards was again fired in 1984, this time for missing rehearsals, or showing up hungover. He attempted a second solo career, scoring a hit with the 1984 single "Don't Look Any Further", a duet with Siedah Garrett. His place in the Tempations was taken by Ali-Ollie Woodson, a Detroit native who had been a potential candidate to replace Edwards back in 1977. The album Back to Basics was released; it was the first album featuring Ron Tyson, and featured one track with Woodson, "Stop the World Right Here (I Wanna Get Off)". Woodson's first lead on a single was 1984's "Treat Her Like a Lady", co-written by himself and Otis Williams, and co-produced by former Earth, Wind and Fire members Al McKay and Ralph Johnson. The single became their biggest success on R&B radio in some time, reaching number-two on the R&B charts, and just missing the Pop Top 40. The group experienced similar success the following year with the single "Lady Soul", another Top 5 R&B smash.


          On July 13th 1985, Eddie Kendricks and David Ruffin would achieve "world comeback" recognition for their performances with pop/rock superstars Daryl Hall and John Oates ( Hall & Oates) in a performance given at the "Live Aid" concert in Philadelphia televised world wide. The segment with Kendricks and Ruffin included a Medley of "Get ready/The Way You Do the Things You Do/My Girl". The combination of Hall, Oates, Ruffin and Kendricks went on to perform the resurrected Hall and Oates hit (made popular by the English artist Paul Young), " Everytime You Go Away". This was the exact performance the singing quartet had just recorded live in a sold out performance for the "reopening" of the historic Apollo Theatre. The medley released on Live at the Apollo for RCA, became a top 20 hit on the pop charts.


          Ollie Woodson remained with the Temptations until 1987, when he was fired and replaced by an again-returning Dennis Edwards. The group recorded one album during Edwards' third tenure, Together Again, released in late 1987. The following year, Otis Williams published his autobiography, Temptations, co-written with Patricia Romanowski, chronicling the careers of the group from the Primes/Distants days to the present, and focusing on the lives of Williams and Melvin Franklin. An updated version of the book was published in 2002.


          Edwards was fired for the third and final time in late 1989, with Woodson re-joining the lineup. Also that year, the Temptations were inducted into the Rock and Roll Hall of Fame, honoring Edwards, Franklin, Otis Williams, David Ruffin, Eddie Kendricks (now performing as "Eddie Kendrick"), and, posthumously, Paul Williams. Most of the Temptations, present and former, showed no ill feelings towards each other, although Otis Williams reported that Kendricks would not speak to him during the ceremony. The Temptations ended their induction with Paul Williams' signature song, "Don't Look Back", dedicated to his memory.


          After reuniting at the induction ceremony, Edwards, Ruffin, and Kendrick made plans to tour and record as "Ruffin/Kendrick/Edwards, Former Leads of The Temptations". The tour was carried out, much to the chagrin of Otis Williams and Motown, but production on an album was terminated when Ruffin, age 50, died on June 1, 1991 in Philadelphia after a drug overdose. Kendrick was diagnosed with lung cancer but continued to perform; he died on October 5, 1992 at the age of 52, in his native Birmingham.


          


          The Temptations in the 1990s


          


          From the 1990s on, the Temptations' lineup began to change more frequently than before. Richard Street missed a performance in 1992 after undergoing emergency surgery to remove kidney stones. Otis Williams was not aware of Street's surgery, and called him, angry about Street's absence. Street felt Williams was unsympathetic, and as a result, he left the group in 1993 after twenty-two years. His replacement was St. Louis native Theo Peoples.


          Two years later, Melvin Franklin was forced to stop performing because of failing health. He died on February 23, 1995 at the age of 52, after suffering a brain seizure. Ray Davis, from Parliament-Funkadelic, came on as new bass singer, and the group recorded the pop standards album For Lovers Only, which contained two tracks led by Melvin Franklin. Davis left shortly after completing the album, due to a lung cancer diagnosis. The group continued as a quartet for a short time, before recruiting bass Harry McGilberry, a former member of the Futures. For Lovers Only would also be the last for lead Ali-Ollie Woodson; he was released from the group in 1996 due to health problems, having suffered two battles with throat cancer. He was replaced by his fill-in from his first health concern, new member Terry Weeks.


          The new Temptations lineup, consisting of Otis Williams, Ron Tyson, Theo Peoples, and newcomers Harry McGilberry and Terry Weeks, debuted at the halftime show of Super Bowl XXXII, which celebrated the fortieth anniversary of Motown. In 1998, The Temptations released Phoenix Rising, their first million-selling album in over twenty years. The album was anchored by the Theo Peoples-led single "Stay", a number-one hit on the adult contemporary charts that featured a sample from "My Girl". During the recording of Phoenix Rising, however, Theo Peoples departed, and was replaced by Barrington "Bo" Henderson. The completed album features both Henderson and Peoples (who later joined the Four Tops) on different tracks.


          


          The Temptations mini-series


          


          1998 also saw the debut of The Temptations, a four-hour television miniseries based on Otis Williams' Temptations autobiography. It was broadcast in two parts on NBC on November 1 and November 2, 1998. The miniseries was a ratings success and won an Emmy award for Best Direction; it was subsequently rerun on the VH-1 cable television network and released to VHS and DVD.


          Otis Williams' former wife Josephine, Melvin Franklin's mother Rose Franklin, and David Ruffin's family, filed a joint lawsuit against Williams, Motown, de Passe Entertainment, Hallmark Entertainment, and NBC for a number of charges, including defamation of character. The judges ruled in favour of the defendants, and the ruling was upheld when the plaintiffs appealed in 2001. Williams later claimed that, although his book was used as the source material for the film, he did not have a great deal of control over how the material was presented.


          


          From 2000 to the present day
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          The Temptations were inducted into the Vocal Group Hall of Fame in 1999. In 2001, their 2000 album Ear-Resistible won the group its third Grammy, this one for Best Traditional R&B Vocal Performance. Three classic Temptations songs, "My Girl", "Ain't Too Proud to Beg", and "Papa Was a Rollin' Stone", are among The Rock and Roll Hall of Fame's 500 Songs that Shaped Rock and Roll.


          Bo Henderson was fired from the group in 2003, prompting a wrongful termination lawsuit. His replacement was former Spinners lead G.C. Cameron. The lineup of Cameron, Otis Williams, Ron Tyson, Harry McGilberry, and Terry Weeks recorded for a short time before Harry McGilberry was dismissed; his replacement was former Spaniels bass Joe Herndon. McGilberry died on April 3, 2006, at age 56.


          The group's final Motown album, Legacy, was released in 2004. Later that year, the Temptations asked to be released from their Motown contract, and moved to another Universal Motown Records Group label, New Door Records. Their sole album with this lineup, Reflections, was released on January 31, 2006, and contains covers of several popular Motown songs, including Diana Ross & the Supremes' " Reflections", the Miracles' " Ooo Baby Baby", Marvin Gaye and Tammi Terrell's " Ain't Nothing Like the Real Thing", and the Jackson 5's " I'll Be There". The Temptations were nominated for the 2007 Grammy Award for Best Traditional R&B Vocal Performance, for their version of Gaye's " How Sweet It Is (To Be Loved by You)" from Reflections.


          G.C. Cameron left the group in June 2007 to focus on his solo career. He was replaced by new member Bruce Williamson. The new lineup recorded another album of soul covers, Back to Front , released in October 2007. Later on that year, the group performed with the vocal group Human Nature at Hitsville USA performing "The Way You Do The Things You Do".


          


          Splinter groups


          Several former Temptations continue to perform outside of the group in spin-off or offshoot acts.


          The most well known splinter was "Ruffin/Kendrick/Edwards: Former Leads of the Temptations", which featured the three former Temptations and three other members (David Sea, who'd been a consideration to replace Edwards in 1984, Nate Evans, a former member of The Impressions, and a female vocalist). Following David Ruffin's death, Dennis Edwards and Eddie Kendrick began touring as "The Temptations", still with David Sea and Nate Evans, and bringing in another former Temptation, Damon Harris. The group had different sixth vocalists at different times, including Charles Blackmon, from The Choice Four, and Curtis Taylor. Their use of the Temptations name prompted a legal battle with Otis Williams.


          Following Kendrick's death, the group splintered: Dennis formed "Dennis Edwards and the Temptations Review", Damon formed "Damon Harris and the Temptations Review" (featuring future Temptation Joe Herndon), David Sea went on to a solo career, and Evans and Taylor formed a Temptations tribute band. Edwards' group has appeared on several PBS music specials. The lineup in 1993 was Edwards, Mike Patillo (bass), Bernard Gibson (tenor), a fourth male member, and a female member. The female member was replaced by the returning David Sea in 1999, and the remaining male member by falsetto Chris Arnold in the early 2000s. Bernard Gibson was fired in 2006, and replaced by another former Temptation, Ali-Ollie Woodson. Woodson previously fronted an act called Ali-Ollie Woodson & the Emperors of Soul-- Emperors of Soul being the name of the 1994 Temptations boxed set. Woodson left the group in 2008 (joining a Broadway review of The Greatest Love Story Ever Told), and was replaced by Paul Williams, Jr., son of original Temptation Paul Williams.


          Damon Harris split from his group in the late 1990s; the other four members then joined with another former Temptation, Glenn Leonard, to become "Glenn Leonard and the Temptations Experience." Joe Herndon left this group to join the Temptations His spot was filled by former Temptations bass Ray Davis, and, following Davis' death on July 5, 2005, Harry McGilberry, another former Temptations bass (McGilberry died on April 3, 2006). Damon Harris would form a new group later, billed as "Damon Harris and the Temptations Tribute."


          Richard Street also leads a group, billed as "Richard Street" or "Richard Street's Temptations". Street is in the process of writing a book regarding his time with The Temptations entitled Ball of Confusion. If it is published, it will be the second autobiography regarding the group. In 1992, "Ruffin & Kendricks" roadie, Tony Turner, also wrote a book, assisted by Barbara Aria, contrasting Otis Williams' account of the group's glory days, entitled Deliver Us From Temptation.


          Leonard, Woodson, and Henderson have toured as "Legendary Lead Singers of the Temptations" and "The Temptations Reunion Show" since 2004. This prompted a lawsuit by Otis Williams filed in October 2007, citing not just the three performers but their managers and every venue that hosted them. Williams' complaint deals with their use of "The Temptations", as well as claims that the act accepted considerably lower fees than The Temptations, hurting the group's reputation as well as the ability to work. Also cited is advertising by the venues claimed to be misleading by billing Leonard, Woodson, and Henderson's group as "The Temptations".


          


          Musical style


          The Temptations' songs depended upon the individual members' interaction as a group; unlike many other R&B groups, each member of the Temptations was a lead singer of some capacity. Although the group always had an appointed main lead singer who dominated most the lead vocals (from Paul Williams to David Ruffin, Dennis Edwards, and later singers such as Louis Price, Ali-Ollie Woodson, and Terry Weeks), that singer was never given more of a promotional push than the other members. Co-lead songs, with two or more of the singers sharing the lead vocals, are common in the Temptations catalog, particularly among the psychedelic-era recordings of the late 1960s/early 1970s.


          


          The "Motown Sound"


          The group would alter their style several times over the years following their first Motown hit, adapting to the popular styles of the day while retaining their signature visual and vocal styles. The earliest Temptations recordings reflect the influence of producers Berry Gordy and Smokey Robinson, featuring a blend of black rhythm and blues and white pop music that came to be later identified as the " Motown Sound". Backed by Motown's stalwart studio band, the Funk Brothers, pre-1966 Temptations recordings were built around songs (usually ballads like "My Girl") with simple, direct lyrics supported by an R&B rhythm section with orchestral strings and horns added for pop appeal. During this period, each recording usually featured only one lead singer, usually David Ruffin or Eddie Kendricks, although Paul Williams, Melvin Franklin, and Otis Williams each had solo numbers of their own at various times.


          Like most Motown groups, melisma and other complicated vocalization techniques were eschewed by the Temptations for a more direct, yet obviously gospel-rooted vocal approach, to make the songs more palatable for white audiences. Creative control remained primarily in Smokey Robinson's hands, although the Temptations, most frequently Eddie Kendricks, periodically co-wrote some of their material. Kendricks also handled the vocal arrangements for all of the Temptations' material.


          In 1966, Norman Whitfield changed the group's dynamic, moving them away from the previous one lead singer model and adding elements derived from the rougher soul of artists like James Brown, Wilson Pickett, and the performers at Stax Records. Whitfield and his lyricists crafted Temptations songs with shifts of dynamics, syncopated horn stabs, and more intricate harmony arrangements which spotlighted each singer's unique vocal range. Onstage, this change was reflected in the group's use of a custom-made four-headed microphone stand, which allowed each member freedom to perform without having to all crowd around one or two microphones. Under Whitfield's control, the Temptations retained their white pop appeal, but also gained popularity amongst black audiences as well.


          


          Psychedelic and cinematic soul


          When David Ruffin was replaced by Dennis Edwards, and Sly and the Family Stone became popular, Whitfield again restructured the Temptations' sound, this time driving the group almost completely into a "psychedelic soul" sound. Recordings from this period (such as "Cloud Nine" and "Psychedelic Shack") featured echoed vocal tracks, distorted guitar lines with prominent use of the wah-wah pedal, hard-hitting drums, and various stereo effects and sound effects. The majority of these songs feature at least two lead singers; often, all five Temptations sang lead, trading bars a la the Family Stone. Dennis Edwards, whose vocal style had a rougher, more Southern-soul based sound than David Ruffin's, was featured prominently on most of these recordings.


          The lyrics for these songs, inspired heavily by Sly Stone's concurrent works, centered primarily around social issues such as integration, the Vietnam War, and self-consciousness. Ballads in the group's traditional style were still being recorded as b-sides and album fillers (the exception being "Just My Imagination"). Many of the psychedelic soul recordings were presented in extended-length mixes longer than the typical three-minute Motown song. Tracks such as the album version of "Run Away Child, Running Wild" from Cloud Nine, "Take a Stroll Thru Your Mind" from Psychedelic Shack, and " Smiling Faces Sometimes" from Sky's the Limit, all run at least eight minutes in length. Much of the running time for each song consists of instrumental passages without vocals, at Whitfield's insistence. The hit version of their smash 1972 single "Papa Was a Rolling Stone" was nearly seven minutes long, with an instrumental intro that was almost two minutes long -- a rarity for songs of that era.


          "Psychedelic soul" soon gave way to "cinematic soul": Long recordings with detailed orchestration and extended instrumental introductions and bridging passages, often focusing on lyrics about the ghettos and inner cities of black America. These songs were heavily influenced by the work of singer/songwriters Isaac Hayes and Curtis Mayfield. Unlike Hayes and Mayfield, the Temptations had no creative control over their recordings, and were not fond of the twelve and thirteen-minute long songs that Norman Whitfield was now producing for them. Whitfield's contributions were the focal point of Temptations albums such as Solid Rock, All Directions, and particularly Masterpiece.


          


          From funk to disco to adult contemporary


          After Whitfield was dismissed as the Temptations' producer in 1974, the group altered its sound to accommodate a balance of both up-tempo dance material and ballads. The vocal arrangements began to again focus primarily on one lead singer per track, although leads were still being periodically shared. In addition, the Temptations themselves, after fighting Motown and Berry Gordy for creative control, began to write and produce some of their material. From this point on, the Temptations focused almost exclusively on songs about romance; songs about social issues similar to the Whitfield-era recordings were periodically recorded as well.


          Mid-1970s Temptations recordings focused significantly on funk music influences from artists such as Parliament-Funkadelic and Sly and the Family Stone; members of both acts contributed to Temptations material during this period. The group's ballads, reduced to filler material during much of the Whitfield period, were restored to the lush sound of the earlier Smokey Robinson-produced hits. After a brief diversion into disco in the late-1970s, the Temptations settled into an adult contemporary-rooted form of R&B, a style in which they continue to record. As the ages of its members increased, the Temptations' live shows have focused on less intricate choreography, although dancing remains an important aspect of the group's act.


          


          Legacy and influence


          The Temptations, with their tailored suits and detailed choreography, set the bar for male soul and R&B groups. Before the Temptations became popular, most black vocal groups were rough, high-energy acts with rawer vocals and more improvisational dance movements. Only a few performers, including contemporaries Marvin Gaye, Sam Cooke, and the Four Tops, showed the refined style that would be popularized by the Temptations.


          Berry Gordy insisted his acts be equally appealing to white and black audiences, and employed a creative team to help tailor Motown talent for crossover success. Paul Williams and Motown choreographer Cholly Atkins created the Temptation's trademark precise and energetic, yet refined, dance steps. The most famous of these, the "Temptation Walk", or "Temptation Strut", was adapted from similar moves by the Flamingoes and the Vibrations. From those two sources, Paul Williams crafted the group's signature dance routine.


          Motown, like other independent companies, was not a member of ASCAP or BMI, preferring to stay independent and handling their own widely varied distribution through thousands of "Mom & Pop" record stores and small radio stations. Many singles that might have been charted higher did not have the data for the Billboard charts to evaluate, so it is quite possible that the Temptations probably sold more than a "Gold Record" number of most of their early records. Their stage work and lead singer depth made them legends throughout the northern cities and the southern " chitlin' circuit", and were acknowledged by most radio disc jockeys as the strongest group around.


          During the 1960s and 1970s, a number of soul groups showed significant influence from the Temptations, among them the Delfonics, the Chi-Lites, George Clinton's original Parliaments, the Dramatics, and Motown labelmates the Jackson Five and The Undisputed Truth. These acts, and others, showed the influence of the Temptations in both their vocal performances and their onstage choreography. Several more recent soul and R&B vocal groups, including the Johnny Gill-led version of New Edition, Jodeci, BLACKstreet, Dru Hill, and, most notably, 1990s Motown act Boyz II Men, also showed significant influence from the Temptations. It is interesting to note that during the early part of their career, their main competition came from Curtis Mayfield's Impressions, then during the phase where they alternated leads, the Chi-Lites, and in their next phase, the O'Jays. In each case, each group alternated between love songs and songs with messages in their lyrics.


          Temptations songs have been covered by scores of musicians, from R&B singers such as Luther Vandross ("Since I Lost My Baby"), to pop vocalists such as Bette Midler ("Just My Imagination"), to rock bands such as Rare Earth ("Get Ready"), Love and rockets, Duran Duran ("Ball of Confusion (That's What the World Is Today") and the Rolling Stones ("Ain't Too Proud to Beg") and Mick Jagger's collaboration with reggae artist Peter Tosh on ("Don't Look Back"). In 1991, British singer Rod Stewart collaborated with the Temptations on the single "The Motown Song".


          The lives and careers of The Temptations were one of several inspirations for Robert Townsend's 1991 film about a 1960s Motown-esque male group, The Five Heartbeats.


          In 2004, Rolling Stone Magazine ranked The Temptations #45 on their list of the 100 Greatest Artists of All Time.


          


          Personnel


          


          The Primes


          aka The Cavaliers


          
            	Paul Williams (19551960)


            	Eddie Kendricks (19551960)


            	Kel Osbourne (19551960)


            	Wiley Waller (19551957)

          


          


          The Distants


          aka Otis Williams & the Distants, Otis Williams & the Siberians and The El Domingoes


          
            	Otis Williams (19581960)


            	Elbridge "Al" Bryant (19581960)


            	James "Pee-Wee" Crawford (19581959)


            	Vernard Plain (19581959)


            	Arthur Walton (19581959)


            	Melvin Franklin (19591960)


            	Richard Street (19591960)


            	Albert "Mooch" Harrell (19591960)

          


          


          The Temptations


          aka The Elgins


          
            	Otis Williams (1960present)


            	Elbridge "Al" Bryant (19601963)


            	Melvin Franklin (19601995)


            	Eddie Kendricks (19601971, 1982 reunion)


            	Paul Williams (19601971)


            	David Ruffin (19641968, 1982 reunion)


            	Dennis Edwards (19681977, 19801984, 19871989)


            	Ricky Owens (1971)


            	Richard Street (19711992)


            	Damon Harris (19711975)


            	Glenn Leonard (19751983)


            	Louis Price (19771980)


            	Ron Tyson (1983present)


            	Ali-Ollie Woodson (19841987, 19891997)


            	Theo Peoples (19921998)


            	Ray Davis (19941995)


            	Harry McGilberry (19952003)


            	Terry Weeks (1997present)


            	Barrington "Bo" Henderson (19982003)


            	G.C. Cameron (20032007)


            	Joe Herndon (2003present)


            	Bruce Williamson (2007-present)

          


          


          Discography


          


          U.S. and UK Top Ten singles


          The following singles reached the Top Ten of either the United States pop singles chart or the United Kingdom pop singles chart. Also included are the singles that hit #1 on the US R&B charts.


          
            
              	Year

              	Song title

              	US Top 10

              	UK Top 10

              	R&B No. 1
            


            
              	1965:

              	" My Girl"

              	1

              	-

              	1
            


            
              	1966:

              	" Get Ready"

              	29

              	10

              	1
            


            
              	1966:

              	" Ain't Too Proud to Beg"

              	13

              	-

              	1
            


            
              	1966:

              	" Beauty Is Only Skin Deep"

              	3

              	-

              	1
            


            
              	1967:

              	" (I Know) I'm Losing You"

              	8

              	-

              	1
            


            
              	1967:

              	"All I Need"

              	8

              	-

              	-
            


            
              	1967:

              	"You're My Everything"

              	6

              	-

              	-
            


            
              	1968:

              	" I Wish It Would Rain"

              	4

              	-

              	1
            


            
              	1968:

              	" I Could Never Love Another (After Loving You)"

              	-

              	-

              	1
            


            
              	1968

              	" Cloud Nine"

              	6

              	-

              	-
            


            
              	1968:

              	" I'm Gonna Make You Love Me"

              (Diana Ross & the Supremes and the Temptations)

              	2

              	2

              	-
            


            
              	1969:

              	" Run Away Child, Running Wild"

              	6

              	-

              	1
            


            
              	1969:

              	" I Can't Get Next to You"

              	1

              	-

              	1
            


            
              	1970:

              	" Psychedelic Shack"

              	7

              	-

              	-
            


            
              	1970:

              	" Ball of Confusion (That's What the World Is Today)"

              	3

              	7

              	-
            


            
              	1971:

              	" Just My Imagination (Running Away with Me)"

              	1

              	8

              	1
            


            
              	1972:

              	" Papa Was a Rollin' Stone"

              	1

              	-

              	-
            


            
              	1973:

              	" Masterpiece"

              	7

              	-

              	1
            


            
              	1973:

              	"Let Your Hair Down"

              	-

              	-

              	1
            


            
              	1974:

              	"Happy People"

              	-

              	-

              	1
            


            
              	1975:

              	"Shakey Ground"

              	-

              	-

              	1
            


            
              	1991:

              	"The Motown Song"

              ( Rod Stewart featuring The Temptations)

              	10

              	-

              	-
            


            
              	1992:

              	" My Girl" (reissue)

              	-

              	2

              	-
            

          


          


          Top Ten albums


          The following albums reached the Top Ten on either the United States pop albums chart or the United Kingdom pop albums chart.


          
            	1966: Greatest Hits (US #5)


            	1967: Temptations Live! (US #10)


            	1967: The Temptations with a Lot o' Soul (US #7)


            	1968: Diana Ross & the Supremes Join the Temptations (with Diana Ross & The Supremes) (US #2)


            	1968: TCB (with Diana Ross & The Supremes) (US #1)


            	1969: Cloud Nine (US #4)


            	1969: Puzzle People (US #5)


            	1970: Psychedelic Shack (US #9)


            	1972: All Directions (US #2)


            	1973: Masterpiece (US #7)

          


          


          Filmography


          
            	1973: Save the Children


            	1987: Happy New Year


            	2007: Walk Hard: The Dewey Cox Story

          


          


          Television work


          
            	1985: The Fall Guy (TV episode "Rockabye Baby", February 13, 1985)


            	1985: The Love Boat (TV episode "Your Money or Your Wife/Joint Custody/The Temptations", October 5, 1985)


            	1986: Moonlighting (TV episode "Symphony in Knocked Flat", October 21, 1986)


            	1986: 227 (TV episode "Temptations", November 15, 1986)


            	1990: Murphy Brown (TV episode "Goin' to the Chapel, Part 2", May 21, 1990)


            	1990: performed CBS network's 1990-91 version of their Get Ready campaign with an updated version of "Get Ready".


            	1993: Getting By (TV episode "Reach for the Stars", November 23, 1993)


            	1996: New York Undercover (TV episode "Deep Cover", May 2, 1996)


            	2008: Friday Night with Jonathan Ross (TV appearance), March 7, 2008

          


          


          Video and DVD releases


          
            	1991: The Temptations - Live in Concert


            	2004: 20th century Masters - The Best of the Temptations


            	2006: Get Ready: Definitive Performances - 1965-1972


            	2007: The Temptations - Live In London (1987)

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/The_Temptations"
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              	Daily newspaper
            


            
              	Format

              	Broadsheet
            


            
              	
                

              
            


            
              	Owner

              	News Corporation (through Dow Jones & Company)
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              	Les Hinton
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          The Wall Street Journal (WSJ) is an English-language international daily newspaper published by Dow Jones & Company in New York City with Asian and European editions. It has a worldwide daily circulation of more than 2 million as of 2006, with 931,000 paying online subscribers.


          It was the largest-circulation newspaper in the United States until November 2003, when it was surpassed by USA Today. Its main rival as a daily financial newspaper is the London-based Financial Times, which also publishes several international editions.


          The Journal newspaper primarily covers U.S. and international business and financial news and issuesthe paper's name comes from Wall Street, the street in New York City that is the heart of the financial district. It has been printed continuously since being founded July 8, 1889, by Charles Dow, Edward Jones, and Charles Bergstresser. The newspaper has won the Pulitzer Prize thirty-three times, including 2007 prizes for backdated stock options and for the adverse impact of China's booming economy.


          The future of the Journal has been widely speculated on since the acquisition of Dow Jones by Rupert Murdoch's News Corp. The announcement that managing editor Marcus Brauchli, a 20-year veteran of the newspaper and a former foreign correspondent, would step down reinvigorated speculation that Murdoch would make deeper changes in the newspaper. Although Brauchli elected to remain at News Corp. as a consultant, his departure from the top editorial job he held for barely a year (when he took over from the long-serving Paul Steiger) stoked rumors about Murdoch's plans.


          


          History


          


          Beginnings


          Dow Jones & Company, publisher of the Journal, was founded in 1882 by reporters Charles Dow, Edward Jones and Charles Bergstresser. Jones converted the small Customers' Afternoon Letter into The Wall Street Journal, first published in 1889, and began delivery of the Dow Jones News Service via telegraph. The Journal featured the Jones 'Average', the first of several indexes of stock and bond prices on the New York Stock Exchange.


          Journalist Clarence Barron purchased control of the company for US$130,000 in 1902; circulation was then around 7,000 but climbed to 50,000 by the end of the 1920s. Barron and his predecessors were credited with creating an atmosphere of fearless, independent financial reporting -- a novelty in the early days of business journalism.


          Barron died in 1928, a year before Black Tuesday, the stock market crash that triggered the Great Depression in the United States. Barron's descendants, the Bancroft family, would continue to control the company until 2007.


          Later on, the Woodworths published the paper. Mrs. Teresa "Teddy" Woodworth was a prominent socialite of her day. The Woodworths resided at New York's Sherry-Netherland, sharing the penthouse floor with Cole Porter.


          The Journal took its modern shape and prominence in the 1940s, a time of industrial expansion for the United States and its financial institutions in New York. Bernard Kilgore was named managing editor of the paper in 1941, and company CEO in 1945, eventually compiling a 25-year career as the head of the Journal. Kilgore was the architect of the paper's iconic front-page design, with its "What's News" digest, and its national distribution strategy, which brought the paper's circulation from 33,000 in 1941 to 1.1 million at the time of Kilgore's death in 1967. It was also on Kilgore's watch, in 1947, that the paper won its first Pulitzer Prize, for editorial writing.


          Its reputation secure as the nation's preeminent business news and conservative opinion newspaper, The Wall Street Journal nevertheless fell on uncertain times in the 1990s, as declining advertising and rising newsprint costscontributing to the first-ever annual loss at Dow Jones in 1997raised speculation that the paper might have to drastically change, or be sold.


          


          The House That Kann Built


          The decade that followed was perhaps the worst in the paper's history, at least as a business enterprise. Dow Jones was already being pinched financially by a write-off of its failed Telerate electronic news service when it was hit hard by the fall-off in advertising revenue that followed the bursting of the dotcom bubble in 2000. Ad sales fell further during the recession that followed the Sept. 11, 2001 terrorist attacks. The kidnapping and murder of reporter Daniel Pearl in January 2002 seemed to put a fine point on the Journal's declining fortunes.


          By 2005 Journal staffers had endured a long period of tragedy and austerity during which many were laid off and most suffered severe benefit cuts, even as management continued receiving bonuses and pay raises. Critics and shareholders noted the disconnect between management's behaviour and the corporate-governance values preached by the Journal's editorial page. (The top two officers in Dow Jones, CEO Peter Kann and Journal Publisher Karen House, are a married couple, which many regarded as a violation the arm's-length relationship that public-company officers should maintain with each other.)


          By the time Australian-born media tycoon Rupert Murdoch made an offer for Dow Jones in May 2007, many of the Journal's best reporters and editors had left in disgust. Murdoch's bid -- at $60 a share about 80% higher than the prevailing market price -- struck some as excessive. In fact, said others, Murdoch knew a bargain when he saw one: The Journal's journalistic reputation, as well as that of Barron's and other Dow Jones operations, was as strong as ever. Yet Dow Jones's stock price was actually down in real terms from 20 years earlier and barely up in nominal terms. Had the stock gained a compounded 10% annually since 1985 -- a modest rate of appreciation by historical market standards -- it would have traded at around $160 at the time of Murdoch's bid. Many saw the stock's dismal performance, and the paper's ultimate fate, as a damning verdict on the Kann-House regime, which had reigned for 15 years before being ousted in early 2006 (with a collective $14 million severance package).


          Murdoch's acquisition prompted further staff departures, most prominently of star financial reporter Henny Sender, who defected to the Financial Times despite a personal appeal from Murdoch reportedly made via phone from his Mediterranean yacht. Murdoch's formal acquisition of Dow Jones in December 2007 seemed to signal an end to the Journal's vaunted history.


          


          Internet expansion


          A complement to the print newspaper, The Wall Street Journal Online was launched in 1996. In 2003, Dow Jones began to integrate reporting of the Journal's print and online subscribers together in Audit Bureau of Circulations statements. It is commonly held to be the largest paid-subscription news site on the Web, with 980,000 paid subscribers in mid-2007. As of May 2008, an annual subscription to the online edition of the Wall Street Journal cost $119 for those who do not have subscriptions to the print edition.


          On November 30th of 2004 Oasys Mobile and the Wall Street Journal released an application that would allow users to access content from the Wall Street Journal Online via their mobile phone. It "will provide up-to-the-minute business and financial news from the Online Journal, along with comprehensive market, stock and commodities data, plus personalized portfolio information--directly to a cell phone."


          The paper's paid content is available free, on a limited basis, to America Online subscribers, and through the free Congoo Netpass. Many Wall Street Journal news stories are available through free online newspapers that subscribe to the Dow Jones syndicate. Pulitzer-prize winning stories from 1995 are available free on the Pulitzer web site.


          In September 2005, the Journal launched a weekend edition, delivered to all subscribers, which marked a return to Saturday publication after a lapse of some 50 years. The move was designed in part to attract more consumer advertising.


          In 2005 the Journal reported a readership profile of about 60 percent top management, an average income of $191,000, an average household net worth of $2.1 million, and an average age of 55.


          In 2007 the Journal launched a worldwide expansion of its website, to include major foreign-language editions. The paper had also shown an interest in buying the rival Financial Times.


          


          Design changes


          In 2006, the Journal began including advertising on its front page for the first time. This followed the introduction of front-page advertising on the Journal's European and Asian editions in late 2005.


          After presenting nearly identical front-page layouts for half a century -- always six columns, with the day's top stories in the first and sixth columns, "What's News" digest in the second and third, the "A-hed" feature story in the fourth and themed weekly reports in the fifth column -- the paper in 2007 decreased its broadsheet width from 15 to 12 inches while keeping the length at 22 3/4 inches, in order to save newsprint costs. Dow Jones said it would save US$18 million a year in newsprint costs across all the Wall Street Journal papers. This move resulted in the loss of one column of print, pushing the "A-hed" out of its traditional location (although the paper now usually includes a quirky feature story on the right side of the front page, sandwiched among the lead stories).


          The paper still uses ink dot drawings called hedcuts, introduced in 1979,, rather than photographs of people, a practice unique among major newspapers. This method of illustration is a consistent visual signature of the paper and reflects editorial imperatives by allowing these illustrations to be somewhat flattering, and in their consistency, clannish. Nevertheless, the use of colour photographs and graphics has become increasingly common in recent years with the addition of more "lifestyle" sections.


          


          News Corp. purchase


          As of December 13, 2007, the Wall Street Journal is owned by Rupert Murdoch's News Corp.


          A special committee was established to oversee The Journal's editorial integrity. But after the managing editor, Marcus Brauchli resigned on April 22, 2008, the committee said that he resigned under pressure, and that News Corporation had violated its agreement by not notifying the committee earlier.


          On May 2, 2007, News Corp. made an unsolicited takeover bid for Dow Jones, offering US$60 a share for stock that had been selling for US$33 a share. The Bancroft family, which controls more than 60% of the voting power, at first rejected the offer, but later reconsidered its position.


          Three months later, on August 1, 2007, News Corp. and Dow Jones entered into a definitive merger agreement. The controversial US$5 billion sale added The Wall Street Journal to the media tycoon's news empire, which already included Fox News Channel, the New York Post, and London's The Times.


          On December 13, 2007, shareholders representing more than 60 percent of Dow Jones's voting stock approved the company's acquisition by News Corp.


          In an editorial page column, publisher L. Gordon Crovitz said the Bancrofts and News Corp. had agreed that the Journal's news and opinion sections would preserve their editorial independence from their new corporate parent:


          
            
              	

              	Mr. Murdoch told the Bancrofts that 'any interference -- or even hint of interference -- would break the trust that exists between the paper and its readers, something I am unwilling to countenance.' ... Mr. Murdoch and the Bancrofts agreed on standards modeled on the longstanding Dow Jones Code of Conduct.

              	
            

          


          However, a June 5 Journal news story quoted charges that Murdoch had made and broken similar promises in the past. One large shareholder commented that Murdoch has long "expressed his personal, political and business biases through his newspapers and television stations." Journalist Fred Emery, formerly of the British newspaper The Times, recounted an incident when Murdoch was reminded of his own earlier promises not to fire The Times' editors without independent directors' approval and allegedly responded, "God, you don't take all that seriously, do you?"


          In 1993, according to the June 5 story, Mr. Murdoch focused on building a television-satellite business in Asia by buying a controlling stake in satellite broadcaster Star TV. He accommodated the Chinese government by dropping BBC international news channel. Murdoch's managers told the South China Morning Post to stop criticizing China. HarperCollins canceled a book by Chris Patten, Britain's last governor of Hong Kong, to accommodate the Chinese government. The Times killed stories that were critical of China.


          


          Features


          Since 1980, the Journal has published in several sections. On average, The Journal is about 96 pages long. For the year 2007, the inclusion of 44 additional Journal Reports (special sections focusing on a single issue each) was planned. Regularly scheduled sections are:


          
            	Section One  every day; corporate news, as well as political and economic reporting and the opinion pages


            	Marketplace  Monday through Friday; coverage of health, technology, media, and marketing industries (the second section was launched June 23, 1980)


            	Money and Investing  every day; covers and analyzes international financial markets (the third section was launched October 3, 1988)


            	Personal Journal  published Tuesday through Thursday; covers personal investments, careers and cultural pursuits (the section was introduced April 9, 2002)


            	Weekend Journal  published Fridays; explores personal interests of business readers, including real estate, travel, and sports (the section was introduced March 20, 1998)


            	Pursuits  formerly published Saturdays; focused on business readers' leisure-time decisions, including food and drink, restaurant and cooking trends, entertainment and culture, books, fashion and shopping, travel, sports and recreation, and the home (the section was introduced September 17, 2005, with the introduction of the paper's Weekend Edition). The Pursuits section was renamed Weekend Journal beginning with the September 15, 2007 publication.

          


          In addition, several columnists contribute regular features to the Journal opinion page and OpinionJournal.com:


          
            	Daily - Best of the Web Today by James Taranto


            	Monday - Americas by Mary O'Grady


            	Tuesday - Global View by Bret Stephens


            	Wednesday - Business World by Holman W. Jenkins Jr


            	Thursday - Wonder Land by Daniel Henninger


            	Friday - Potomac Watch by Kimberley Strassel, Declarations by Peggy Noonan


            	Weekend Edition - Rule of Law (variety of authors)

          


          


          Opinions


          


          Editorial page


          The editorial page of the Journal summarizes its philosophy as being in favour of "free markets and free people". It is typically viewed as adhering to American conservatism and economic liberalism. The page takes a free-market view of economic issues and an often neoconservative view of American foreign policy.


          Since the 1990s, the editorial page of the Journal has been criticised repeatedly for inaccuracy and dishonesty, including a summary in 1995 by FAIR , and in 1996 by the Columbia Journalism Review .


          The Journal won its first two Pulitzer Prizes for its editorial writing, in 1947 and 1953. It describes the history of its editorials:


          
            
              	

              	They are united by the mantra "free markets and dead people", the principles, if you will, marked in the watershed year of 1776 by Thomas Jefferson's Declaration of Independence and Adam Smith's Wealth of Nations. So over the past century and into the next, the Journal stands for free trade and sound money; against confiscatory taxation and the ukases of kings and other collectivists; and for individual autonomy against dictators, bullies and even the tempers of momentary majorities. If these principles sound unexceptionable in theory, applying them to current issues is often unfashionable and controversial.

              	
            

          


          Its historical position was much the same, and spelled out the conservative foundation of its editorial page:


          
            
              	

              	On our editorial page, we make no pretense of walking down the middle of the road. Our comments and interpretations are made from a definite point of view. We believe in the individual, his wisdom and his decency. We oppose all infringements on individual rights, whether they stem from attempts at private monopoly, labor union monopoly or from an overgrowing government. People will say we are conservative or even reactionary. We are not much interested in labels but if we were to choose one, we would say we are radical. (William H. Grimes, 1951)

              	
            

          


          Every Thanksgiving the editorial page prints two famous articles that have appeared there since 1961. The first is titled "The Desolate Wilderness" and describes what the Pilgrims saw when they arrived at the Plymouth Colony. The second is titled "And the Fair Land" and describes in romantic terms the "bounty" of America. It was penned by a former editor Vermont C. Royster, whose Christmas article "In Hoc Anno Domini", has appeared every December 25 since 1949.


          


          Economic issues


          During the Reagan administration, the newspaper's editorial page was particularly influential as the leading voice for supply-side economics. Under the editorship of Robert Bartley, it expounded at length on such economic concepts such as the Laffer curve and how a decrease in certain marginal tax rates and the capital gains tax can increase overall tax revenue by generating more economic activity.


          In the economic argument of exchange rate regimes (one of the most divisive issues among economists), the Journal has a tendency to support fixed exchange rates over floating exchange rates in spite of its support for the free market in other respects. For example, the Journal was a major supporter of the Chinese yuan's peg to the dollar, and strongly disagreed with American politicians who were criticising the Chinese government about the peg. It opposed the moves by China to let the yuan gradually float, arguing that the fixed rate benefited both the United States and China.


          Its views are somewhat similar to those of the British magazine The Economist with its emphasis on free markets. However, the Journal does have important differences with respect to European business newspapers, most particularly with regard to the relative significance of, and causes of, the American budget deficit. (The Journal generally blames the lack of foreign growth and other related things, while most business journals in Europe and Asia blame the very low savings rate and concordant high borrowing rate in the United States).


          


          Political issues


          The editorial board has long argued for a less restrictive immigration policy. In a July 3, 1984 editorial, the board wrote: If Washington still wants to 'do something' about immigration, we propose a five-word constitutional amendment: There shall be open borders.' This stand on immigration reform has placed the Journal as an opponent of most conservative activists and politicians, for example National Review, who favour border security measures. The editorial page commonly publishes pieces by U.S. and world leaders in academia, business, government and politics.


          Regarding issues of international politics and national security, the Journal editorial page is squarely in the neo-conservative camp, for example supporting the continued presence of U.S. troops in Iraq and the legitimacy of the Guantanamo Bay detainment camp. It has argued extensively through editorials and guest articles (from writers such as Berkeley Law's John Yoo) that the prisoners are treated justly, and that the camp is a necessary component in the war on terrorists. The Journal also departs from the conventional liberal editorial pages in its commentary on the Arab-Israeli conflict. Although in support of a two-state solution the Journal is rarely critical of Israeli policies in the disputed territories and generally supports Israeli counter-terrorist operations. It has, however, generally joined the media chorus in considering the government led by Mahmoud Abbas to be a legitimate democratically elected regime.


          The Journal in recent years has strongly defended Lewis Libby, whom it portrays as the victim of a political witchhunt. It has also published editorials comparing the attacks by Seymour Hersh, and The New York Times on Leo Strauss and his alleged influence in the George W. Bush administration with those Lyndon LaRouche, a fringe conspiracy theorist and perennial presidential candidate.


          The editorial page routinely publishes articles by scientists skeptical of the theory of global warming, including several influential essays by Richard Lindzen of MIT.


          


          News and opinion


          Despite the Journal's reputation as a conservative newspaper, the paper's editors stress the independence and impartiality of their reporters and at least one study of media bias has found the paper's news bias is left-leaning, if anything. "A Measure of Media Bias", a December 2004 study conducted by Tim Groseclose of the University of California, Los Angeles and Jeff Milyo of the University of Missouri, stated that:


          
            
              	

              	One surprise is the Wall Street Journal, which we find as the most liberal of all 20 news outlets [studied]. We should first remind readers that this estimate (as well as all other newspaper estimates) refers only to the news of the Wall Street Journal; we omitted all data that came from its editorial page. If we included data from the editorial page, surely it would appear more conservative. Second, some anecdotal evidence agrees with our result. For instance, Reed Irvine and Cliff Kincaid (2001) note that "The Journal has had a long-standing separation between its conservative editorial pages and its liberal news pages." Paul Sperry, in an article titled the "Myth of the Conservative Wall Street Journal", notes that the news division of the Journal sometimes calls the editorial division "Nazis." "Fact is", Sperry writes, "the Journal's news and editorial departments are as politically polarized as North and South Korea."

              	
            

          


          The methods used to calculate this bias have been challenged by Mark Liberman, professor of computer science and the director of Linguistic Data Consortium at the University of Pennsylvania. Liberman says "that many if not most of the complaints directed against G&M are motivated in part by ideological disagreement -- just as much of the praise for their work is motivated by ideological agreement. It would be nice if there were a less politically fraught body of data on which such modeling exercises could be explored."


          Since this study has been done, the ownership of the "Wall Street Journal" has changed. News Corporation, also an owner of "Fox News," now owns the "WSJ." Some anticipate that this new ownership will slant the newspaper more towards the right. But the Wall Street Journal assures its readers that this will not be the case in its article "A New Owner" and an Opinion Journal by L. Gordon Crovitz, "A Report to Our Readers" . Since this takeover, Karl Rove has begun writing regularly for the paper.


          


          Notable reporting


          The Journal has had several series of articles which have gone on to have significant impact. They have won many Pulitzer prizes. Many of these have been transformed into books.


          [bookmark: 1987:_RJR_Nabisco_buyout]


          1987: RJR Nabisco buyout


          In 1987, a bidding war ensued between several financial firms for tobacco and food giant RJR Nabisco. Bryan Burrough and John Helyar documented the events in several Journal articles. Burrough and Helyar later used these articles as the basis of a bestselling book, Barbarians at the Gate: The Fall of RJR Nabisco, which was turned into a film for HBO.


          [bookmark: 1988:_Insider_trading]


          1988: Insider trading


          In the 1980s, Journal reporter James B. Stewart brought national attention to the illegal practice of insider trading. He was awarded the Pulitzer Prize in explanatory journalism in 1988, which he shared with Daniel Hertzberg, who now serves as the paper's senior deputy managing editor. Stewart expanded on this theme in his book, Den of Thieves.


          [bookmark: 1997:_AIDS_treatment]


          1997: AIDS treatment


          David Sanford, a Page One features editor who was infected with HIV in 1982 in a bathhouse from "a man whose name I didn't catch," wrote a front-page personal account of how, with the assistance of improved treatments for HIV, he went from planning his death to planning his retirement. He and other reporters wrote about the new treatments, political and economic issues, and won the 1997 Pulitzer Prize for National Reporting about AIDS.


          [bookmark: 2000:_Enron]


          2000: Enron


          Jonathan Weil, a reporter at the Dallas bureau of The Wall Street Journal, is credited with first breaking the story of financial abuses at Enron in July 2000, although Weil himself disavows credit. Rebecca Smith and John R. Emshwiller reported on the story regularly, and wrote a book, 24 Days.


          [bookmark: 2001:_9.2F11]


          2001: 9/11


          The Wall Street Journal claims to have sent the first news report, on the Dow Jones wire, of a plane colliding into the World Trade Centre on Sept. 11, 2001. Its headquarters, at 200 Liberty Street, was severely damaged by the collapse of the World Trade Centre just across the street. Top editors worried that they might miss publishing the first issue for the first time in in the paper's 112-year history. They relocated to a makeshift office at an editor's home, while sending most of the staff to Dow Jones's South Brunswick, N.J., corporate campus, where the paper had established emergency editorial facilities soon after the 1993 World Trade Centre bombing. The paper was on the stands the next day, albeit in scaled-down form. Perhaps the most compelling story in that day's edition was a first-hand account of the Twin Towers' collapse written by then-Foreign Editor (and current Washington bureau chief) John Bussey, who holed up in a ninth-floor Journal office, literally in the shadow of the towers, from where he phoned in live reports to CNBC as the towers burned. He narrowly escaped serious injury when the first tower (actually named Tower No. 2) collapsed, shattering all the windows in the Journal's offices and filling them with dust and debris. The Journal won a 2002 Pulitzer prize in Breaking News Reporting for that day's stories.


          The Journal subsequently conducted a world-wide investigation of the causes and significance of 9/11, using contacts it had developed during its business coverage of the Arab world. In Kabul, Afghanistan, a Wall Street Journal reporter bought a pair of looted computers which had been used by leaders of Al Qaeda to plan assassinations, chemical and biological attacks, and mundane daily activities. The encrypted files were decrypted and translated. It was during this coverage that Journal reporter Daniel Pearl was kidnapped and killed by terrorists.
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          The Waste Land ( 1922), sometimes mistakenly written as The Wasteland, is a highly influential 434-line modernist poem by T. S. Eliot. It is perhaps the most famous and most written-about long poem of the 20th century. Despite the alleged obscurity of the poem  its shifts between satire and prophecy, its abrupt and unannounced changes of speaker, location and time, its elegiac but intimidating summoning up of a vast and dissonant range of cultures and literatures  the poem has nonetheless become a familiar touchstone of modern literature. Among its famous phrases are "April is the cruellest month" (its first line); "I will show you fear in a handful of dust"; and the Sanskrit "Shantih shantih shantih (its last line)."


          


          Composition history


          


          Writing


          Eliot probably started work on what was to become The Waste Land late in 1920 or early in 1921. On 7 February 1921, Wyndham Lewis told Sydney Schiff that he had seen a new long poem of Eliot's, in four parts, and marking a new departure in style. In May of that year, Eliot told John Quinn that he wanted to finish a long poem that was still incomplete.


          Richard Aldington in his book of memoirs relates that "a year or so" before Eliot read him the manuscript draft of The Waste Land in London, Eliot visited him in the country. While walking through a graveyard, they started discussing Thomas Gray's Elegy Written in a Country Churchyard. Aldington writes: "I was surprised to find that Eliot admired something so popular, and then went on to say that if a contemporary poet, conscious of his limitations as Gray evidently was, would concentrate all his gifts on one such poem he might achieve a similar success." (p.261).


          Eliot, having been diagnosed with some form of nervous disorder, had been recommended rest, and applied for three months' leave from the bank where he was employed; the reason stated on his staff card was "nervous breakdown." He and his wife Vivien travelled to the coastal resort of Margate for a period of convalescence. While here Eliot worked on the poem, and possibly showed an early version to Ezra Pound when, after a brief return to London, the Eliots travelled to Paris in November 1921 and were guests of Pound. Eliot was en route to Lausanne, Switzerland, for treatment by Doctor Roger Vittoz, who had been recommended to him by Ottoline Morrell; Vivien was to stay at a sanatorium just outside Paris. In Lausanne, Eliot produced a 19-page version of the poem. He returned from Lausanne in early January 1922. Pound then made detailed editorial comments and significant cuts to the manuscript. Eliot would later dedicate the poem to Pound, referring to him as "il miglior fabbro," Italian for "the better craftsman." The expression goes back to Dante, who used it in the Divine Comedy referring to the Provenal troubador Arnaut Daniel (praised by Pound as being the greatest of poets).


          


          The manuscript drafts


          Eliot sent the manuscript drafts of the poem to John Quinn in October 1922; they reached Quinn in New York in January 1923. On Quinn's death they were inherited by his daughter, Julia Anderson. Years later, in the early 1950s, Mrs Anderson's daughter, Mary Conroy, found the documents in storage. In 1958 she sold them privately to the New York Public Library. It wasn't until April 1968 that the existence and whereabouts of the manuscript drafts was made known to Valerie Eliot, the poet's second wife and widow.


          In 1971, Faber and Faber published a "facsimile and transcript" of the original drafts. This work was edited and annotated by Valerie Eliot.


          


          Editing


          
            Image:Pound.jpg

            
              Ezra Pound in 1913. In 1922 he helped Eliot with the editing of The Waste Land.
            

          


          The drafts of the poem reveal that it originally contained almost twice as much material as the final published version. The significant cuts are in part due to Ezra Pound's suggested changes, although Eliot himself is also responsible for removing large sections.


          In the version of the poem Eliot brought back from Switzerland, the first two sections of the poem  'The Burial of the Dead' and 'A Game of Chess'  appeared under the heading He Do the Police in Different Voices (parts 1 and 2). This strange phrase is taken from Charles Dickens' novel Our Mutual Friend, in which the widow Betty Higden, says of her adopted foundling son Sloppy: "You mightn't think it, but Sloppy is a beautiful reader of a newspaper. He do the Police in different voices."


          The now famous opening lines of the poem  'April is the cruellest month, breeding / Lilacs out of the dead land, ...'  did not appear until the top of the second page of the typescript. The first page of the typescript contained 54 lines in the sort of street voice that we hear again at the end of the second section, 'A Game of Chess'. This page appears to have been lightly crossed out in pencil by Eliot himself.


          Although there are several signs of similar adjustments made by Eliot, and a number of significant comments by Vivien, the most significant editorial input is clearly that of Ezra Pound, who recommended many cuts to the poem.


          'The typist home at teatime' section was originally in entirely regular stanzas of iambic pentameter, with a rhyme scheme of abab  the same form as Gray's Elegy, which was in Eliot's thoughts around this time. Pound's note against this section of the draft is "verse not interesting enough as verse to warrant so much of it". In the end, the regularity of the four-line stanzas was abandoned.


          At the beginning of 'The Fire Sermon' in one version, there was a lengthy section in heroic couplets, in imitation of Alexander Pope's The Rape of the Lock. It described one lady Fresca (who appeared in the earlier poem "Gerontion"). As Richard Ellmann describes it, "Instead of making her toilet like Pope's Belinda, Fresca is going to it, like Joyce's Bloom." The lines read:


          
            	Leaving the bubbling beverage to cool,


            	Fresca slips softly to the needful stool,


            	Where the pathetic tale of Richardson


            	Eases her labour till the deed is done . . .

          


          Ellmann notes "Pound warned Eliot that since Pope had done the couplets better, and Joyce the defecation, there was no point in another round."


          Pound also excised some shorter poems that Eliot wanted to insert between the five sections. One of these, that Eliot had entitled 'Dirge', begins


          
            	Full fathom five your Bleistein lies


            	Under the flatfish and the squids.

          


          
            	Graves' Disease in a dead Jew's eyes!


            	Where the crabs have eat the lids


            	. . .

          


          At the request of Eliot's wife, Vivien, a line in the A Game of Chess section was removed from the poem: "And we shall play a game of chess/The ivory men make company between us/Pressing lidless eyes and waiting for a knock upon the door". This section is apparently based on their marital life, and she may have felt these lines too revealing. The "ivory men" line must have meant something to Eliot though; in 1960, thirteen years after Vivien's death, he inserted the line in a copy made for sale to aid the London Library.


          In a late December 1921 letter to Eliot to celebrate the "birth" of the poem Pound wrote a bawdy poem of 48 lines entitled "Sage Homme" in which he identified Eliot as the mother of the poem but compared himself to the midwife. Some of the verses are:


          
            	E. P. hopeless and unhelped


            	Enthroned in the marmorean skies


            	His verse omits realities,


            	Angelic hands with mother of pearl


            	Retouch the strapping servant girl,


            	...


            	Balls and balls and balls again


            	Can not touch his fellow men.


            	His foaming and abundant cream


            	Has coated his world. The coat of a dream;


            	Or say that the upjut of sperm


            	Has rendered his sense pachyderm.

          


          


          Publishing history


          The poem was first published, without the author's notes, in the first issue (October 1922) of The Criterion, a literary magazine started and edited by Eliot. The first appearance of the poem in the US was in the November 1922 issue of The Dial magazine (actually published in late October). In December 1922, The Waste Land was published in the US in book form by Boni and Liveright, the first publication to print the notes. In September 1923, the Hogarth Press, a private press run by Eliot's friends Leonard and Virginia Woolf, published the first UK book edition of The Waste Land in an edition of about 450 copies, the type handset by Virginia Woolf.


          


          The title


          Eliot originally considered titling the poem He do the Police in Different Voices, an allusion to Charles Dickens' Our Mutual Friend where Mrs. Betty Higden describes how Sloppy reads the newspaper aloud. This would help the reader to understand that, while there are many different voices (speakers) in the poem, there is one central consciousness. What was lost by the rejection of this title Eliot might have felt compelled to restore by commenting on the commonalities of his characters in his note about Tiresias.


          In the end, the title Eliot chose was The Waste Land. In his first note to the poem he attributes the title to Jessie L. Weston's book on the Grail legend, From Ritual to Romance. The allusion is to the sexual wounding of the Fisher King and the sympathetic sterility of his lands that is caused. To restore the King and make his lands fertile again the Grail questor must ask "What ails you?"


          The poem's title is often mistakenly given in two ways: "Waste Land" is shortened to "Wasteland" and "The" is omitted. "Waste Land" as two capitalized words comes from Weston's usage and, in a letter to Ezra Pound, Eliot politely insisted that the title include the word "The."


          


          Structure


          
            [image: The epigraph and dedication to The Waste Land.]

            
              The epigraph and dedication to The Waste Land.
            

          


          The poem is preceded by a Latin and Greek epigraph from The Satyricon of Petronius. In English, it reads: "I saw with my own eyes the Sibyl at Cumae hanging in a jar, and when the boys said, Sibyl, what do you want? she replied I want to die." (Petronius cast the question and answer in Greek).


          Following the epigraph is a dedication (added in a 1925 republication) that reads "For Ezra Pound: il miglior fabbro" ("the best craftsman", literally "blacksmith", quoting line 117 of canto XXVI of Dante's Purgatorio, the second cantica of The Divine Comedy, where Dante so defines the troubadour Arnaldo Daniello), who helped Eliot revise the poem significantly. This dedication was originally written in ink by Eliot in the 1922 Boni & Liveright paperback edition of the poem presented to Pound; it was subsequently included in future editions.


          The five sections of The Waste Land are:


          
            	The Burial of the Dead


            	A Game of Chess


            	The Fire Sermon


            	Death by Water


            	What the Thunder Said

          


          The first four sections of the poem correspond to the Greek classical elements of Earth (burial), Air (voices  the draft title for this section was "In the Cage", an image of hanging in air; also, the element of Air is generally thought to be aligned with the intellect and the mind), Fire (passion), and Water (the draft of the poem had additional water imagery in a fishing voyage.) The title of the fifth section could be a reference to the fifth element of Aether, which is included in many mystical traditions (one line here mentions aetherial rumours.)


          The text of the poem is followed by several pages of notes, purporting to explain his metaphors, references, and allusions. Some of these notes are helpful in interpreting the poem, but some are arguably even more puzzling, and many of the most opaque passages are left unannotated. The notes were added after Eliot's publisher requested something longer to justify printing "The Waste Land" in a separate book, and many scholars think the notes are peppered with red herrings.


          There is some question as to whether Eliot originally intended The Waste Land to be a collection of individual poems (additional poems were supplied to Pound for his comments on including them) or to be considered one poem with five sections.


          


          Style


          The style of the work in part grows out of Eliot's interest in exploring the possibilities of dramatic monologue. This interest dates back at least as far as The Love Song of J. Alfred Prufrock.


          Eliot also enjoyed the music hall, and something of the flavour of this popular form of entertainment gets into the poem. It follows the pattern of the musical fugue, in which many voices enter throughout the piece re-stating the themes.


          Above all perhaps it is the disjointed nature of the poem, the way it jumps from one adopted manner to another, the way it moves between different voices and makes use of phrases in foreign languages, that is the most distinctive feature of the poem's style. Interestingly, at the same time as Eliot was writing The Waste Land, Robert Bridges was working on the first of his Neo-Miltonic Syllabics, a poem called ' Poor Poll', which also includes lines in several different languages.


          Critical reception


          The poem's initial reception was mixed; though many hailed its portrayal of universal despair and ingenious technique, others, such as F. L. Lucas, detested the poem from the first, while Charles Powell commented "so much waste paper". Edmund Wilson's influential piece for The New Republic, "The Poetry of Drought," which many critics have noted is unusually generous in arguing that the poem has an effective cohesive structure, emphasizes autobiographical and emotional elements:


          
            
              	

              	Not only is life sterile and futile, but men have tasted its sterility and futility a thousand times before. T. S. Eliot, walking the desert of London, feels profoundly that the desert has always been there. Like Tiresias, he has sat below the wall of Thebes; like Buddha, he has seen the world as an arid conflagration; like the Sibyl, he has known everything and known everything in vain.

              	
            

          


          Critic Harold Bloom has observed that the forerunners for 'The Waste Land' are Alfred Lord Tennyson's Maud: A Monodrama and particularly Walt Whitman's majestic elegy, When Lilacs Last in the Dooryard Bloom'd. The major images of Eliot's poem are found in Whitman's ode: the lilacs that begin Eliot's poem, the "unreal city", the duplication of the self, the "dear brother", the "murmur of maternal lamentation", the image of faces peering at us, and the hermit thrush's song.


          


          Allusions in "The Burial of the Dead"


          "The Burial of the Dead" serves as the title of Eliot's first section and is an allusion to The Book of Common Prayer, the prayer book of the Anglican Church.


          The second section of "The Burial of the Dead" shifts from the voice of the powerless Marie and becomes the voice of the narrator. The first twelve lines of this section include three Old Testament allusions, and the narrator finds himself in a summer drought that has transformed the land into a desert. He is referred to as the "Son of man" which is a title used of Ezekiel, who was called upon by God to warn Israel to repent of their idolatry. God finally tells Ezekiel that Israel will not change; therefore, their altars will be desolate, images broken, and their cities will lay in waste. Also, in the book of Ecclesiastes, God warns the Jewish people that they should remember the days of their youth, for in their old age "fears shall be in the way" and "then shall the dust return to the earth as it was" (Authorized King James Version, Ezekiel 6:4, Ecclesiastes 12:5-7). Gish analyzes these allusions by writing, "Dead land, broken images, fear and dust, all take on the significance of human failure" (50). After such a depressing sequence of events, the narrator is offered shelter under a mysterious "red rock" which is an allusion to Isaiah's reference to the coming Messiah who will be "as rivers of water in a dry place, as the shadow of a great rock in a weary land" (Authorized King James Version, Isaiah 32:2).


          The crowd marches in the "Unreal city" under the fog of a winter's dawn. There are so many people that the narrator exclaims, "I had not thought death had undone so many" (63). This verse is a direct allusion to Dante's Inferno and the people that he witnessed in the vestibule of Hell. Dante writes, "An interminable train of souls pressed on, so many that I wondered how death could have undone so many" (3.55-57). Dante, describing one in the crowd whom he recognizes, writes, "I saw the shade of the one who must have been the coward who made the great refusal" (3.59-60). The "great refusal" that Dante refers to is the lack of choosing either good or evil. They have died without ever living; furthermore, they may not enter either Hell or Heaven since they made no choice in life to be virtuous or to sin.


          Also Look


          Waste Paper: A Poem of Profound Insignificance by HP Lovecraft
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          The West Wing is an American television serial drama created by Aaron Sorkin that was originally broadcast from 1999 to 2006. It was produced/written by Sorkin (for the first four seasons) and also produced by Thomas Schlamme. After season four it was produced by John Wells. The series is set in the West Wing of the White House, the location of the Oval Office and offices of presidential senior staff, during the fictional Democratic administration of Josiah Bartlet ( Martin Sheen).


          The West Wing was produced by Warner Bros. Television. It first aired on NBC in 1999, and has been broadcast by many networks in dozens of other countries. The series ended its seven-year run on May 14, 2006.


          The show received positive reviews from critics, political science professors, and former White House staffers. In total, The West Wing won two Golden Globe Awards and 26 Emmy Awards, a tie with Hill Street Blues for the most Emmy Awards ever won by a television drama series. Included in this record-equalling haul were four straight awards for Outstanding Drama Series (20002003). The show's ratings waned in later years, but it remained popular among high-income viewers, a key demographic for the show and its advertisers.


          


          Cast


          The West Wing employed a broad ensemble cast to portray the many positions involved in the daily work of the federal government. The President, the First Lady, and the President's senior staff and advisors form the core cast. Numerous secondary characters, appearing intermittently, complement storylines that generally revolve around this core group.


          


          
            
              Summary of the main cast
            

            
              	Actor/Actress

              	Character

              	1st Position

              	2nd Position (if any)
            


            
              	Stockard Channing

              	Abigail Bartlet

              	First Lady

              	
            


            
              	Dul Hill

              	Charlie Young

              	Personal Aide to the President (Seasons 16)

              	Deputy Special Assistant to the Chief of Staff (Seasons 67)
            


            
              	Allison Janney

              	C. J. Cregg

              	Press Secretary (Seasons 16)

              	Chief of Staff (Seasons 67)
            


            
              	Moira Kelly

              	Mandy Hampton

              	White House Media Consultant (Season 1)

              	
            


            
              	Rob Lowe

              	Sam Seaborn

              	Deputy Communications Director (Seasons 14)

              	
            


            
              	Janel Moloney

              	Donna Moss

              	Senior Assistant to Josh Lyman (Seasons 16)

              	Russell Campaign Spokesperson/Santos Campaign Spokesperson (Seasons 67)
            


            
              	Richard Schiff

              	Toby Ziegler

              	Communications Director

              	
            


            
              	Martin Sheen

              	Josiah Edward "Jed" Bartlet

              	President of the United States

              	
            


            
              	John Spencer

              	Leo McGarry

              	Chief of Staff (Seasons 16)

              	Senior Advisor to the President (Season 6)/Democratic Candidate for Vice President (Season 7)
            


            
              	Bradley Whitford

              	Josh Lyman

              	Deputy Chief of Staff (Seasons 16)

              	Santos for President Campaign Manager (Seasons 67)
            


            
              	Joshua Malina

              	Will Bailey

              	Deputy Communications Director (Seasons 45)

              	Chief of Staff to Vice President Bob Russell (Seasons 57)

              White House Communications Director (Season 7)
            


            
              	Mary McCormack

              	Kate Harper

              	Deputy National Security Advisor (Seasons 57)

              	
            


            
              	Kristin Chenoweth

              	Annabeth Schott

              	Deputy Press Secretary (Season 6)

              	Santos for President campaign team (Season 7)
            


            
              	Jimmy Smits

              	Matt Santos

              	Congressman from Texas (Season 6)

              	Democratic Candidate for President (Seasons 67)
            


            
              	Alan Alda

              	Arnold Vinick

              	Senator from California (Season 6)

              	Republican Candidate for President (Seasons 67)
            

          


          Each of the principal actors made approximately $75,000 an episode, with Sheen's most recently confirmed salary being $300,000. Rob Lowe also had a six-figure salary, reported to be $100,000, because his character originally was supposed to have a more central role. Disparities in cast salaries led to very public contract disputes, particularly by Janney, Schiff, Spencer, and Whitford. During contract negotiations in 2001, the four were threatened with breach of contract suits by Warner Bros. However, by banding together, they were able to persuade the studio to more than double their salaries. Two years later, the four again demanded a doubling of their salaries, a few months after Warner Bros. had signed new licensing deals with NBC and Bravo.


          John Spencer, who played Leo McGarry, died from a heart attack on December 16, 2005  about a year after his character experienced a nearly fatal heart attack on the show. A brief memorial message from Martin Sheen ran before " Running Mates", the first new episode that aired after Spencer's death. The loss of Spencer's character was addressed by the series beginning with the episode " Election Day", which aired on April 2, 2006.


          Different performers had been originally considered for many of the roles. Bradley Whitford states in an interview on the Season 1 DVD that he was originally cast as Sam, though the character of Josh was the role Whitford had wanted and for which he had auditioned. In addition, Josh's character had been written specifically for him by Aaron Sorkin. In the same interview, Janel Moloney states that she had originally auditioned for the role of C.J., and that the role she eventually received, Donna, was not meant to be a recurring character. Other actors who were seriously considered included Alan Alda and Sidney Poitier for the President, Judd Hirsch for Leo, Eugene Levy for Toby, and CCH Pounder for C.J.


          


          Plot


          The West Wing, like many serial dramas, stretches storylines over several episodes or entire seasons. In addition to these larger storylines, each episode also contains smaller arcs which usually begin and end within an episode.


          Most episodes follow President Bartlet and his staff through particular legislative or political issues. Plots can range from behind-closed-doors negotiating with Congress (" Five Votes Down") to personal issues like sex (" Pilot", " Take Out The Trash Day") and personal drug use (a major plotline throughout the first and second seasons). The typical episode loosely follows the president and his staff through their day, generally following several plots connected by some idea or theme. A large, fully connected set of the White House allows the producers to create shots with very few cuts and long, continuous master shots of staff members walking and talking through the hallways. These " walk and talks" became a trademark of the show. The final two seasons delivered somewhat of a narrative change, with the focus of the show dividing between plots in the West Wing with President Bartlet and his remaining senior staffers and plots revolving around the rest of main cast on the campaign trail for the 2006 election.


          In the first season, the administration is in the middle of its first year and is still having trouble settling in and making progress on legislative issues. The second season brings scandal as the White House is rocked by allegations of criminal conduct and the president must decide whether he will run for a second term. The third and fourth seasons take an in-depth look at the campaign trail and the specter of both foreign and domestic terrorism. In the fifth season, the president begins to encounter more issues on the foreign front, while at home he must face off with the newly elected Speaker of the House over the future of the federal budget. The sixth season chronicles the quest to replace Bartlet in the next election, following the primary campaign of several candidates from both parties. In the seventh season, the president must face a leak of confidential information about a secret NASA program from inside the White House, while the Democratic and Republican candidates battle to replace him in the general election.


          


          Evolution


          


          The series developed from the 1995 theatrical film The American President, for which Aaron Sorkin wrote the screenplay. Unused plot elements from the film and a suggestion from Akiva Goldsman inspired Sorkin to create The West Wing.


          According to the DVD commentary, Sorkin intended to centre the show on the senior staff with the president in an unseen or a secondary role. However, Bartlet's screen time gradually increased, and his role expanded as the series progressed. Positive critical and public reaction to Sheen's performance raised his character's profile, decreasing Lowe's perceived significance. In addition, according to Sorkin, the storylines began to focus less on Sam and more on Josh Lyman, the deputy chief of staff. This shift is one of the reasons for Lowe's eventual departure from the show in the fourth season. For the first four seasons, Sorkin wrote almost every episode of the series, occasionally reusing plot elements, episode titles, character names, and actors from his previous work, Sports Night, a sitcom in which he began to develop his signature dialogue style of rhythmic, snappy, and intellectual banter. Fellow executive producer and director Thomas Schlamme developed the " walk and talk," a continuous shot tracking in front of the characters as they walk from one place to another that became part of The West Wing's signature visual style. Sorkin's hectic writing schedule often led to cost overruns and schedule slips, and he opted to leave the show after the fourth season, following increasing personal problems, including an arrest for possession of illegal drugs. Thomas Schlamme also left the show after the fourth season. John Wells, the remaining executive producer, took the helm after their departure.


          The show aired its series finale on Sunday, May 14, 2006. It had suffered a significant ratings fall after being placed in the same timeslot as ABC's Top 20 hit Extreme Makeover: Home Edition, and CBS's Top 30 hit Cold Case.


          


          Critical reactions


          


          The West Wing offers a rare glimpse into the inner workings of America's most powerful address, 1600 Pennsylvania Avenue, and the show's legitimacy, political slant, and film merits have generated considerable discussion.


          


          Realism


          The West Wing is not completely accurate in its portrayal of the actual West Wing; however, former White House staffers agree that the show "captures the feel [of the West Wing], shorn of a thousand undramatic details."


          Former White House Press Secretary Dee Dee Myers as well as expert pollster Patrick Caddell served as consultants for the show from the beginning, helping writers and actors depict the West Wing accurately. Other former White House staffers, such as Peggy Noonan and Gene Sperling, have served as consultants for brief periods.


          A documentary special in the third season compared the show's depiction of the West Wing to the real thing. Many former West Wing denizens applauded the show's depiction of the West Wing, including advisor David Gergen, Press Secretary Dee Dee Myers, Secretary of State Henry Kissinger, Chief of Staff Leon Panetta, Deputy Chief of Staff Karl Rove, and former Presidents Gerald Ford, Jimmy Carter, and Bill Clinton.


          While critics often praised The West Wing for its writing, others faulted the show as unrealistically optimistic. A large part of this criticism came from the perceived naivet of the characters. Television critic Heather Havrilesky asked " how do you go from innocent millipede to White House staffer without becoming soiled or disillusioned by the dirty realities of politics along the way?"


          


          Social impact


          Despite acclaim for the veracity of the series, Sorkin believed, "My obligation isn't to the truth  my obligation is to captivate you for however long I've asked for your attention." Former White House aide Matthew Miller noted that Sorkin "captivates viewers by making the human side of politics more real than life  or at least more real than the picture we get from the news." Miller also noted that by portraying politicians with empathy, the show created a "subversive competitor" to the cynical views of politics in media. In the essay "The West Wing and the West Wing", author Myron Levine agreed, stating that the series "presents an essentially positive view of public service and a healthy corrective to anti-Washington stereotypes and public cynicism."


          Dr. Staci L. Beavers, associate professor of political science at California State University, San Marcos, wrote a short essay, The West Wing as a Pedagogical Tool, concerning the viability of The West Wing as a teaching tool. She concluded, "While the series purpose is for-profit entertainment, The West Wing presents great pedagogical potential." The West Wing, in her opinion, gave greater depth to the political process usually espoused only in stilted talking points on shows like Face the Nation and Meet the Press. However, the merits of a particular argument may be obscured by the viewer's opinion of the character. Beavers also noted that characters with opposing viewpoints were often set up to be "bad people" in the viewer's eyes. These characters were assigned undesirable characteristics having nothing to do with their political opinions, such as being romantically involved with a main character's love interest. In Beavers's opinion, a critical analysis of the show's political views can present a worthwhile learning experience to the viewer.


          One of the stranger impacts of the show occurred on January 31, 2006, when The West Wing was said to have played a hand in defeating Tony Blair's government in the British House of Commons, during the so called "West Wing Plot". The plan was allegedly hatched after a Conservative Member of Parliament watched the episode, " A Good Day", in which Democrats passed the President's stem cell bill by hiding in an office until the Republican Speaker calls the vote.


          [bookmark: .22The_Left_Wing.22]


          "The Left Wing"


          The West Wing was sometimes called " The Left Wing" by detractors because of its portrayal of an ideal liberal administration and an alleged penchant for demonizing conservatives. Chris Lehmann characterized the show as a revisionist look at the Clinton presidency: an attempt to solidify the Clinton legacy and to make America forget the Whitewater and Lewinsky scandals. On the other hand, some Republicans have admired the show since its inception, before even the departure of Sorkin and the show's resulting shift toward the centre. In his 2001 article "Real Liberals versus the West Wing", Mackubin Thomas Owens wrote,


          
            
              	

              	Although his administration is reliably liberal, President Bartlet possesses virtues even a conservative could admire. He obeys the Constitution and the law. He is devoted to his wife and daughter [sic]. Being unfaithful to his wife would never cross his mind. He is no wimp when it comes to foreign policy  no quid pro quo for him.

              	
            

          


          Journalist Matthew Miller wrote, "although the show indeed has a liberal bias on issues, it presents a truer, more human picture of the people behind the headlines than most of today's Washington journalists."


          


          Filming techniques and reactions


          


          In its first season, The West Wing attracted critical attention in the film community with a record nine Emmy wins. The show has been praised for its high production values and repeatedly recognized for its cinematic achievements. With a budget of $6 million per episode, many consider each week's show to be a small feature film. However, many in the film community believe that the true genius of the show was Sorkin's rapid-fire and witty scripts.


          The West Wing is noted for developing the "walk-and-talk"long Steadicam tracking shots showing characters walking down hallways while involved in long conversations. In a typical "walk-and-talk" shot, the camera leads two characters down a hallway as they speak to each other. One of these characters generally breaks off and the remaining character is then joined by another character, who initiates another conversation as they continue walking. These "walk-and-talks" create a dynamic feel for what would otherwise be long expository dialogue, and have become a staple for dialogue-intensive television show scenes.


          


          Awards


          In its first season, The West Wing garnered nine Emmys, a record for most won by a series in a single season. In addition the series has received the Emmy Award for Outstanding Drama Series in 2000, 2001, 2002, and 2003, tying Hill Street Blues and L.A. Law for most won in this category. Each of its seven seasons earned a nomination for the award. As of 2006, The West Wing ranks 8th all-time in number of Emmy Awards won by a series.


          The series shares the Emmy Award record for most acting nominations by regular cast members (excluding the guest performer category) for a single series in one year. (Both Hill Street Blues and L.A. Law also hold that record). For the 20012002 season nine cast members were nominated for Emmys. Allison Janney, John Spencer and Stockard Channing each won an Emmy (for Lead Actress, Supporting Actor and Supporting Actress respectively). The others nominated were Martin Sheen (for Lead Actor), Richard Schiff, Dule Hill and Bradley Whitford (for Supporting Actor), and Janel Moloney and Mary-Louise Parker (for Supporting Actress). In addition, that same year Mark Harmon, Tim Matheson and Ron Silver were each nominated in the Guest Actor category (although none won the award). This gives the series an Emmy Award record for most acting nominations overall (including guest performer category) in a single year, with 12 acting nominations.


          Twenty individual Emmys have been awarded to writers, actors, and crew members. Allison Janney is the record holder for most wins by a cast member, with a total of four Emmys.


          In addition to its Emmys, the show has won two Screen Actors Guild (SAG) Awards, in 2000 and 2001, Outstanding Performance by an Ensemble in a Drama Series. Martin Sheen is the only cast member to have won a Golden Globe, and he and Allison Janney are the only cast members to win a SAG award (best actor and best actress respectively) In both 1999 and 2000, The West Wing was awarded the Peabody Award for excellence in broadcasting.


          The following table summarizes award wins by cast members:


          
            
              	Actor

              	Awards won
            


            
              	Alan Alda

              	Emmy, Outstanding Supporting Actor in a Drama Series (2006)
            


            
              	Stockard Channing

              	Emmy, Outstanding Supporting Actress in a Drama Series (2002)
            


            
              	Allison Janney

              	Emmy, Outstanding Supporting Actress in a Drama Series (2000, 2001)
            


            
              	Emmy, Outstanding Lead Actress in a Drama Series (2002, 2004)
            


            
              	SAG Award, Outstanding Performance by a Female Actor in a Drama Series (2000, 2001)
            


            
              	Richard Schiff

              	Emmy, Outstanding Supporting Actor in a Drama Series (2000)
            


            
              	Martin Sheen

              	Golden Globe, Best Actor in a TV Series - Drama (2001)
            


            
              	SAG Award, Outstanding Performance by a Male Actor in a Drama Series (2000, 2001)
            


            
              	John Spencer

              	Emmy, Outstanding Supporting Actor in a Drama Series (2002)
            


            
              	Bradley Whitford

              	Emmy, Outstanding Supporting Actor in a Drama Series (2001)
            

          


          W.G. "Snuffy" Walden received an Emmy Award for Main Title Theme Music in 2000 for "The West Wing Opening Theme".


          Many cast members have been Emmy-nominated for their work on The West Wing but have not won, including Martin Sheenwho was nominated each year for all seven seasons of the series without receiving the awardas well as Janel Moloney, who was nominated twice, and Dul Hill, Rob Lowe, and Mary-Louise Parker, who were all nominated once. Matthew Perry, Oliver Platt, Ron Silver, Tim Matheson, and Mark Harmon have also received Emmy nominations for guest starring on the show.


          


          Exploration of real world issues


          


          The West Wing often features extensive discussion of current or recent political issues. After the real-world election of Republican President George W. Bush in 2000, many wondered whether the liberal show could retain its relevance and topicality. However, by exploring many of the same issues facing the Bush administration from a Democratic point of view, the show continued to appeal to a broad audience of both Democrats and Republicans.


          In its second season episode The Midterms, President Bartlet admonishes fictional radio host Dr. Jenna Jacobs for her views regarding homosexuality at a private gathering at the White House. Dr. Jacobs is a caricature of radio personality Dr. Laura Schlessinger, who strongly disapproves of homosexuality. According to Barbara Mikkelson of snopes.com, many of the president's biblical references in his comments to Dr. Jacobs are thought to have come from an open letter to Dr. Schlessinger, circulated online in early May 2000.


          The Bartlet administration experiences a scandal during the second and third seasons that has been compared to the Monica Lewinsky affair. President Bartlet was diagnosed with relapsing-remitting multiple sclerosis (MS) in 1992. The scandal centers around President Bartlet's nondisclosure of his illness to the electorate during the election. He is investigated by an opposition Congress for defrauding the public and eventually accepts Congressional censure. Multiple sclerosis advocacy groups have praised the show for its accurate portrayal of the symptoms of MS and stressing that it is not fatal. The National MS Society commented:


          
            
              	

              	For the first time on national television or even in film, the public encountered a lead character with both an MS diagnosis and the hope for a continued productive life. Because [The] West Wing is a fictional drama and not a medical documentary, writers could have greatly distorted MS facts to further their story line [but did not].

              	
            

          


          Following the September 11, 2001 attacks, the start of the third season was postponed for a week, as were most American television premieres that year. A script for a special episode was quickly written and began filming on September 21. The episode " Isaac and Ishmael" aired on October 3 and addresses the sobering reality of terrorism in America and the wider world, albeit with no specific reference to September 11. While "Isaac and Ishmael" received mixed critical reviews, it illustrated the show's flexibility in addressing current events. The cast of the show state during the opening of the episode that it is not part of The West Wing continuity.


          


          While the September 11th attacks do not occur in The West Wing continuity, the country does enter into a variation of the War on Terrorism. The war begins during the show's third season, when a plot to blow up the Golden Gate Bridge was uncovered; in response, the President orders the assassination of terrorist leader Abdul ibn Shareef. At the end of the fourth season, the conflict escalates when Zoey Bartlet ( Elisabeth Moss), the president's youngest daughter, is kidnapped by Islamic extremists from a fictional country named Qumar. The result of this kidnapping is the bombing of Qumar. This storyline draws similarities to the real-world U.S. invasion of Afghanistan as well as U.S. relations with Saudi Arabia, as it brings the Middle East to the forefront of U.S. foreign relations and elevated terrorism as a serious threat in The West Wing universe. In Seasons 3, 4 and 5, the fictional Bahji terror group seems to act as a fictional stand-in for the real world Al Qaeda, but in Seasons 6 and 7, characters mention Al Qaeda itself as a threat, despite no clearly stated history of Al Qaeda terror attacks in The West Wing continuity (although Nancy McNally does refer to Osama Bin Laden as a potential threat at the beginning of Season 2.)


          In the middle of the fourth season, Bartlet's White House is confronted with the genocide in the fictional African country of Equatorial Kundu which was compared to Rwandan Genocide of 1994. The result was new foreign policy doctrine for Bartlet Administration and military intervention to stop the violence, which came after much hesitation and reluctance to call the conflict a genocide. In reality, Clinton Administration didn't intervene in Rwanda, making series events look like a moral imperative.


          In the sixth and seventh seasons, The West Wing explores a leak of top-secret information by a senior staffer at the White House. This leak has been compared to the events surrounding the Valerie Plame affair. In the storyline, the International Space Station is damaged and can no longer produce oxygen for the astronauts to breathe. With no other methods of rescue available, the president is reminded of the existence of a top-secret military space shuttle. Following the president's inaction, the shuttle story is leaked to a White House reporter, Greg Brock (analogous to Judith Miller), who prints the story in the New York Times. Brock will not reveal his source and goes to jail for failing to do so, as did Miller. In order to stop the investigation, in which authorities suspect Chief of Staff C.J. Cregg, Toby Ziegler admits to leaking the information, and the President is forced to dismiss him. In comparison, the Plame affair resulted in the arrest and conviction of Lewis Libby, the vice president's chief of staff. However, Libby was convicted of perjury in testimony to a grand jury. No one was convicted for "blowing the cover" of Plame. ( Richard Armitage, an official in the Bush State Department, acknowledged leaking information about Plame to reporters but was never charged with a crime.) Libby's two and a half year prison sentence was later commuted by President Bush, though the other facet of his sentence ($250,000 fine) stands until Libby's appeals were to be considered.


          Other issues explored in The West Wing include:


          
            	North Korean and Iranian nuclear ambitions


            	Strained relations and a state of brinksmanship between India and Pakistan


            	Legislation of the Central American Free Trade Agreement


            	The formation of the Minuteman Project


            	Peacemaking and terrorism in Israel, West Bank and the Gaza Strip, including a peace negotiation at Camp David, similar to the Camp David 2000 Summit.


            	The genocide in Darfur, Sudan


            	AIDS in Sub-Saharan Africa


            	The Northern Ireland peace process


            	War on Drugs and conflict in Colombia


            	Controversy over Intelligent design in schools


            	Brinksmanship and potential conflict between the People's Republic of China and Republic of China over Taiwan's political status (including a situation similar to the Third Taiwan Strait Crisis when the PRC holds military exercises in response to the ROC's first democratic elections)


            	A hate crime murder, similar to the death of Matthew Shepard


            	A federal government shutdown


            	The 1996 Defense of Marriage Act (referred to directly, along with the fictional Marriage Recognition and Sanctity of Marriage Acts)


            	Anthrax attacks against the Bartlet Administration


            	The deaths of 3 Americans in the attack on a diplomatic convoy in the Gaza Strip


            	A mysterious nuclear detonation in the Indian Ocean, similar to the Vela Incident


            	A bombing of apartment blocks in Moscow, leading to allegation that the Russian President orchestrated the attacks


            	Federal funding for the arts.

          


          


          The West Wing universe


          


          Domestic


          All contemporary domestic government officials in The West Wing universe have been fictional. President Bartlet has made three appointments to the fictional Supreme Court and maintains a full cabinet, although the names and terms of all members have not been revealed. Some cabinet members, such as the Secretary of Defense, appear more often than others. Many other government officials, such as mayors, governors, judges, representatives, and senators, have been mentioned and seen as well.


          Fictional locations inside the United States have been created to loosely represent certain places:


          


          San Andreo


          San Andreo is a fictional Californian city. It is located near San Diego, has a population of 42,000 and is the location of the San Andreo Nuclear Generating Station. The city's title, Spanish for St. Andrew, seems to be an attempt at an ambiguously Californian locale, due to the prevalence of Spanish place names in the region.


          A near meltdown at the nuclear plant becomes the focus of an October surprise for Republican nominee Senator Arnold Vinick during the 2006 presidential election, due to Vinick's strong pro-nuclear stance and revelations of his active lobbying for the construction of the plant. This was seen to be a key factor in Vinick's narrow defeat in the election by Democratic nominee Congressman Matt Santos.


          


          Hartsfield's Landing


          Hartsfield's Landing is a town in New Hampshire. It is stated to be a very small community of only 63 people, of whom 42 are registered voters, that votes at one minute past twelve on the day of the New Hampshire primary, hours before the rest of the state, and has accurately predicted the winner of every presidential election since William Howard Taft in 1908. It is based on the true New Hampshire communities of Hart's Location and Dixville Notch, which in real life do vote before the rest of the state during the primaries, and also loosely upon the concept " bellwether states" in US presidential elections.


          


          Kennison State University


          Kennison State is a fictional university in Iowa that was used as the setting of a bombing in the beginning of the fourth season.


          


          Foreign


          While several real-world leaders exist in the show's universe, most foreign countries have fictional rulers. Some real persons mentioned in The West Wing include Muammar al-Gaddafi, Yasser Arafat, Fidel Castro, Queen Elizabeth II, King Bhumibol Adulyadej, King Carl Gustaf, Thabo Mbeki and Osama bin Laden. However, when a peace accord was worked out between Israel and the Palestinian Authority at the start of the show's sixth season, the Chairman of the Palestinian Authority was the fictional Nizar Farad, not Arafat. (By that time, Arafat was dead, and a successor had been elected, Rawhi Fattuh.)


          Entire countries are invented as composite pictures that epitomize many of the problems that plague real nations in certain areas of the world:


          


          Qumar


          Qumar, is a fictional oil-rich, terrorist-sponsoring Middle Eastern state is repeatedly a source of trouble for the Bartlet administration. According to maps on the show, Qumar appears to consist of a small part of southern Iran, including the important Strait of Hormuz. After the September 11 attacks, it became the main venue for the show's terrorism subplots.


          Jabal Nafusah (also the name of a real-life Libyan city) seems to be the largest city and the capital, according to maps shown of the country. Qumar is an absolute monarchy, ruled by a sultan and his family. The country is a former British protectorate. The nation was first introduced in the third season where it was mentioned as a close ally of the United States. Qumar continues on the show to be a U.S. ally, though the Sultan and other officials were extremely troubled by the assassination, bombing campaign and invasion. As a result of the air strikes, gas pipelines were damaged, leading to economic troubles for the country and its European allies.


          


          Equatorial Kundu


          Equatorial Kundu is a fictional African nation blighted by AIDS and a civil war resembling the 1994 Rwandan genocide.


          When Kundu was first mentioned in season 2, it is led by President Nimbala who is executed by the end of the episode. In January 2003 of the series' timeline (" Inauguration, Part I"), the Arkutu-run government of President Nzele (described as a "sadistic madman") begins an ethnic cleansing campaign against the Induye in Bitanga, killing 200 people. The violence soon spreads outside Bitanga and into the countryside. In President Josiah Bartlet's second inaugural address (" Inauguration Over There"), he announces the new Bartlet Doctrine for the use of force: America shall intervene whenever there are humanitarian interests at stake. With that new doctrine, Bartlet sends a brigade of the 82nd Airborne Division, the 101st Airborne Division, and a Marine expeditionary unit, a force of 11,000 troops in total, to Kundu (" The California 47th"). As of the episode " Twenty Five," US forces are still operating in Kundu.


          In its original appearance, Kundu's location is somewhat ambiguous. President Nimbala and his aide appear to speak Setswana, a Bantu language spoken in South Africa and Botswana, which would imply a Southern African setting. The Season 4 appearance seems to more firmly place the country in West Africa, near to the Ivory Coast and Ghana. Its capital city is Bitanga, which contains a major airport, TV station and a radio station.


          


          Presidential elections


          


          Timeline skew


          


          The last real president who is known to have existed in the show's universe is Richard Nixon. Presidents who served between Nixon and Bartlet include one-term Democrat D. Wire Newman ( James Cromwell) who was the last Democrat in the White House before Bartlet and two-term Republican Owen Lassiter. Also in the second-season episode "Galileo," a portrait of Bill Clinton can be seen hanging on the wall of the Situation Room, when President Bartlet is being briefed about the Russian missile silo explosion, although Clinton is never mentioned at any time in the series. In the Sixth season epsiode "A Good Day" a picture of Jimmy Carter can be seen hanging on a wall in the White House.


          Leo McGarry is mentioned as being Labor Secretary in the administration that was in office in 1993 and 1995 - directly prior to Bartlet's, suggesting a Democratic administration. However in the first season, an outgoing Supreme Court Justice tells president Bartlet that he had been wanting to retire for 5 years, (1994) but waited "for a Democrat." In the series four episode "Debate Camp", we see in flashback to the days just before Bartlet's inauguration, as Donna Moss meets with her Republican predecessor, Jeff Johnson who makes it clear that the outgoing Republican administration has been in office for eight years and in the sixth season Leo says the Republicans have been "out of power for eight years" and Republicans at their convention say "eight (years) is enough", making it clear that the President before Bartlet was a Republican, but it was never disclosed if this President was President Lassiter.


          The passage of time on the show relative to that of the real world is somewhat ambiguous when marked by events of smaller duration (e.g., votes, campaigns). Sorkin has noted in a DVD commentary track for the second season episode " 18th and Potomac" that he has tried to avoid tying The West Wing to a specific period of time. Despite this, real years are occasionally mentioned, usually in the context of elections and President Bartlet's two-term administration.


          The show's presidential elections are held in 2002 and 2006, setting them off by two years from actual presidential elections in the United States (e.g., 1996, 2000, 2004, etc.). The election timeline in The West Wing matches up with that of the real world until early in the sixth season, when it appears that a year is lost. For example, the filing deadline for the New Hampshire primary, which would normally fall in January 2006, appears in an episode airing in January 2005.


          In an interview, John Wells stated that the series began one and a half years into Bartlet's first term and that the election to replace Bartlet was being held at the correct time.


          In the season 5 episode " Access," it is mentioned that the Casey Creek crisis occurred during Bartlet's first term, and network footage of the crisis carries the date of November 2001.


          [bookmark: 1998_presidential_election]


          1998 presidential election


          Bartlet's first campaign for president is never significantly explored in the series. Bartlet won the election with 48% of the popular vote, 48 million votes, and a 303235 margin in the Electoral College. Bartlet faced three debates with his Republican opponent. It is mentioned that Bartlet won the third and final debate, which was held eight days before election day in St Louis, Missouri, and that this helped swing a close election in his favour. Josh Lyman said in the days prior to the election "Bartlet was punching brick walls" as the result seemed too close to call, before the result broke his way. Leo McGarry said the same thing in " Bartlet for America" when he said "It was eight days to go, and we were too close to call".


          The campaign for the Democratic nomination is extensively addressed. In the episodes "In the Shadow of Two Gunmen" and " Bartlet for America," flashbacks are used to tell how Bartlet defeated Texas Senator John Hoynes ( Tim Matheson) and Washington Senator William Wiley for the Democratic nomination. The flashbacks also reveal how Leo McGarry persuaded Bartlet, who was then governor of New Hampshire, to run for president and how Bartlet ultimately selected John Hoynes as his choice as running mate.


          [bookmark: 2002_presidential_election]


          2002 presidential election


          The West Wing's 2002 presidential election pits Bartlet and Vice President John Hoynes against Florida Governor Robert Ritchie ( James Brolin) and his running mate, Jeff Heston. Bartlet faces no known opposition for renomination, though Democratic Senator Stackhouse does launch a brief independent campaign for the presidency. Ritchie, not originally expected to contend for the nomination, emerges from a field of seven other Republican candidates by appealing to the party's conservative base with simple, "homey" sound bites.


          Bartlet's staff contemplates replacing Vice President John Hoynes on the ticket with Chairman of the Joint Chiefs of Staff Admiral Percy Fitzwallace ( John Amos), among others. After it is clear that Ritchie will be the Republican nominee, Bartlet dismisses the idea, declaring that he wants Hoynes in the number two spot, "Because I could die."


          Throughout the season it is anticipated that the race will be close, but a stellar performance by Bartlet in the sole debate between the candidates helps give Bartlet a landslide victory in both the popular and electoral vote.


          [bookmark: 2006_presidential_election]


          2006 presidential election


          


          A speed-up in The West Wing's timeline, in part due to the expiration of many cast members' contracts and a desire to continue the program with lower production costs, resulted in the omission of the 2004 midterm elections and an election during the seventh season. The sixth season extensively details the Democratic and Republican primaries. The seventh season covers the lead-up to the general election, the election, and the transition to a new administration. The timeline slows down to concentrate on the general election race. The election, normally held in November, takes place across two episodes originally broadcast on April 2 and April 9, 2006.


          Congressman Matt Santos (D- TX) ( Jimmy Smits) is nominated on the fourth ballot at the Democratic National Convention, during the sixth season finale. Santos was planning to leave Congress before being recruited to run for the presidency by Josh Lyman. Santos polled in the low single digits in the Iowa caucus and was virtually out of the running in the New Hampshire primary before a last-ditch direct television appeal vaults him to a third-place finish with 19% of the vote. Josh Lyman, Santos's campaign manager, convinces Leo McGarry to become Santos's running mate. However, John Spencer, the actor portraying Leo McGarry, died on December 16, 2005.


          Senator Arnold Vinick (R-CA) ( Alan Alda) secures the Republican nomination, defeating Glen Allen Walken ( John Goodman) and the Reverend Don Butler ( Don S. Davis), among others. Initially, Vinick wants Butler to become his running mate. However, Butler does not want to be considered because of Vinick's stance on abortion. Instead, West Virginia Governor Ray Sullivan ( Brett Cullen) is chosen as Vinick's running mate. Vinick is portrayed throughout the sixth season as virtually unbeatable because of his popularity in California, a typically Democratic state, his moderate views, and his wide crossover appeal. Vinick, however, faces difficulty with the pro-life members of his party as a pro-choice candidate, and criticism for his support of nuclear power following a serious accident at a Californian nuclear power station.


          On the evening of the election, Leo McGarry suffers a massive heart attack and is pronounced dead at the hospital, with the polls still open on the West Coast. The Santos campaign releases the information immediately, while Arnold Vinick refuses to use Leo's death as a "stepstool" to the presidency. Santos emerges as the winner in his home state of Texas, while Vinick wins his home state of California. The election comes down to Nevada, where both candidates need a victory to secure the presidency. Vinick tells his staff repeatedly that he will not allow his campaign to demand a recount of the votes if Santos is declared the winner. Josh Lyman is seen giving Santos the same advice, although the Santos campaign does send a team of lawyers down to Nevada. Santos is pronounced the winner of the election, having won Nevada by 30,000 votes, with an electoral margin of 272266.


          Santos organizes his administration, choosing Josh Lyman as Chief of Staff, who in turn calls on former colleague Sam Seaborn to be Deputy Chief of Staff. In need of experienced cabinet members, Santos taps Arnold Vinick as Secretary of State, believing the senior statesman to be one of the best strategists available and respected by foreign leaders.


          President Bartlet's final act as President of the United States is pardoning Toby Ziegler. The series ends with Bartlet returning to New Hampshire. Having said his goodbyes to his closest staff, former President Bartlet tells President Santos, "Make me proud, Mr. President", to which Santos responds, "I'll do my best, Mr. President."


          According to executive producer Lawrence O'Donnell, the writers originally intended for Vinick to win the election. However, the death of Spencer forced him and his colleagues to consider the emotional strain that would result from having Santos lose both his running mate and the election. It was eventually decided that the last episodes would be rescripted by John Wells. Other statements from John Wells, however, have contradicted O'Donnell's claims about a previously planned Vinick victory. The script showing Santos winning was written long before the death of John Spencer.


          Similarities between the fictional 2006 election and the real-life 2008 U.S. presidential election have been noted in the media. Specifically, it has been noted that a young minority Democratic candidate (Matthew Santos on the show, Barack Obama in real life) has a grueling but successful primary campaign against a more experienced candidate (Bob Russell on the show, Hillary Clinton in real life), whereas the Republican contest is determined early in the primary season with an aging maverick senator being the nominee (Arnold Vinick on the show, John McCain in real life).
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              The X Factor current logo (2006  present)
            


            
              	Format

              	Talent show
            


            
              	Created by

              	Simon Cowell
            


            
              	Presented by

              	ITV Network:

              Kate Thornton (Series 1  3)

              Dermot O'Leary (Series 4  )

              ITV2 Network:

              Ben Shephard (Series 1  3)

              Fearne Cotton (Series 4  )
            


            
              	Judges

              	Simon Cowell (Series 1  )

              Sharon Osbourne (Series 1 )

              Louis Walsh (Series 1  )

              Dannii Minogue (Series 4 )

              Paula Abdul (Series 3 auditions)

              Brian Friedman (Series 4 auditions)
            


            
              	Voicesof

              	Peter Dickson, Enn Reitel
            


            
              	Countryoforigin

              	[image: Flag of the United Kingdom]United Kingdom
            


            
              	Language(s)

              	English
            


            
              	No. of series

              	4 (plus 1 celebrity series)
            


            
              	No.ofepisodes

              	15 ( Series 1)

              18 ( Series 2)

              18 ( Series 3)

              17 ( Series 4)
            


            
              	Production
            


            
              	Producer(s)

              	FremantleMedia

              (as talkbackTHAMES),

              SYCOtv
            


            
              	Runningtime

              	60  120 minutes
            


            
              	Broadcast
            


            
              	Original channel

              	ITV (The X Factor)

              ITV2 (The Xtra Factor)
            


            
              	Original run

              	4 September 2004  (renewed until December 2010)
            


            
              	External links
            


            
              	Official website
            

          


          The X Factor is a British television music talent show contested by aspiring pop singers drawn from public auditions. It is broadcast on Saturdays on the ITV Network in the UK and on TV3 in the Republic of Ireland, with spin-off "behind-the-scenes" shows The Xtra Factor and The X Factor 24/7 screened on ITV2 and TV3. It is produced by FremantleMedia's talkbackTHAMES and Simon Cowell's production company SYCOtv. The "X Factor" of the title refers to the undefinable "something" that makes for star quality.


          The X Factor is the biggest television talent competition in Europe, with 200,000 auditioning for series 4. The prize is a 1,000,000 (sterling) recording contract (in addition to the publicity that appearance in the later stages of the show itself generates, not only for the winner but also for other highly ranked contestants). The show has proved hugely popular with audiences, with the series 4 final attracting 12.7 million viewers. There have been four winners to date: Steve Brookstein, Shayne Ward, Leona Lewis and Leon Jackson respectively. The winner's first single is usually released around the Christmas season, in an effort to become the UK's Christmas number one single. As of series 4, each winner's single has entered the UK Singles Chart at number one, three of them being number one at Christmas (see music releases by X Factor contestants).


          The X Factor was devised as a replacement for the massively successful Pop Idol, which was put on indefinite hiatus after its second series, largely because Simon Cowell wished to launch a show that he owned the television rights to. (The perceived similarity between the shows later became the subject of a legal dispute.)


          Versions of The X Factor have also appeared in a number of other countries.


          Auditions for the fifth series will begin in 2008.


          


          Series


          The first series of The X Factor began in September 2004 and ran to December 2004. It was hugely popular and a second series ran from August to December 2005 . A celebrity special edition The X Factor: Battle of the Stars was shown from May to June 2006. The third series, sponsored by mobile phone manufacturer Nokia, aired from 19 August 2006 and concluded on 16 December 2006. The X Factor producers and creator/judge Simon Cowell subsequently cancelled the show's contract with Nokia, and on June 19, 2007 it was confirmed that mobile phone retailer and ex-Big Brother sponsor The Carphone Warehouse would sponsor series 4. Series 4 began broadcasting on 18 August 2007 and the show has been given another three year contract with ITV, so should run at least until series 7 in 2010.


          Auditions for the fifth series will begin in 2008.


          


          Format


          
            
              	The X Factor
            


            
              	
                
                  
                    	Judges
                  


                  
                    	Simon Cowell

                    	(Series 1)
                  


                  
                    	Dannii Minogue

                    	(Series 4)
                  


                  
                    	Louis Walsh

                    	(Series 1)
                  


                  
                    	Cheryl Cole

                    	(Series 5)
                  


                  
                    	
                      
                        
                          	Former judges
                        


                        
                          	Sharon Osbourne

                          	(Series 14)
                        


                        
                          	Brian Friedman

                          	(Briefly in series 4)
                        


                        
                          	Paula Abdul

                          	(Guest, series 3)
                        

                      

                    
                  


                  
                    	Presenters
                  


                  
                    	Dermot O'Leary

                    	(ITV1, series 4)
                  


                  
                    	Holly Willoughby

                    	(ITV2, series 5)
                  


                  
                    	
                      
                        
                          	Former presenters
                        


                        
                          	Kate Thornton

                          	(ITV1, series 13)
                        


                        
                          	Ben Shephard

                          	(ITV2, series 13)
                        


                        
                          	Fearne Cotton

                          	(ITV2, series 4)
                        

                      

                    
                  


                  
                    	Voice-overs
                  


                  
                    	Peter Dickson

                    	(2004present)
                  


                  
                    	Enn Reitel

                    	(2004present)
                  


                  
                    	
                      
                        
                          	Previous series
                        


                        
                          	Series 4 (2007) finalists
                        


                        
                          	
                            Winner: Leon Jackson


                            Runner-up: Rhydian Roberts


                            Others: Same Difference, Niki Evans, Hope, Beverley Trotman, Alisha Bennett, Andy Williams, Futureproof, Emily Nakanda (withdrew), Daniel DeBourg, Kimberley Southwick

                          
                        


                        
                          	Series 3 (2006) finalists
                        


                        
                          	
                            Winner: Leona Lewis


                            Runner-up: Raymond Quinn


                            Others: Ben Mills, The MacDonald Brothers, Eton Road, Robert Allen, Nikitta Angus, Ashley McKenzie, Kerry McGregor, Dionne Mitchell, 4Sure, The Unconventionals.

                          
                        


                        
                          	The X Factor: Battle of the Stars contestants
                        


                        
                          	
                            Winner: Lucy Benjamin


                            Runner-up: Matt Stevens


                            Others: Chris Moyles, The Chefs ( Jean-Christophe Novelli, Aldo Zilli, Paul Rankin and Ross Burden), Nikki Sanderson, James Hewitt and Rebecca Loos, Michelle Marsh, Gillian McKeith, Paul Daniels and Debbie McGee.

                          
                        


                        
                          	Series 2 (2005) finalists
                        


                        
                          	
                            Winner: Shayne Ward


                            Runner-up: Andy Abraham


                            Others: Journey South, Brenda Edwards, Chico Slimani, The Conway Sisters, Nicholas Dorsett, Maria Lawson, Chenai Zinyuku, Phillip Magee, 4Tune, Addictiv Ladies.

                          
                        


                        
                          	Series 1 (2004) finalists
                        


                        
                          	
                            Winner: Steve Brookstein


                            Runner-up: G4


                            Others: Tabby Callaghan, Rowetta Satchell, Cassie Compton, Voices With Soul, 2 To Go, Verity Keays, Roberta Howett.

                          
                        

                      

                    
                  

                

              
            

          


          The show is primarily concerned with identifying singing talent, though appearance, personality, stage presence and dance routines are also an important element of many performances. Some acts also accompany themselves on guitar or piano, though almost always over a backing track. The single most important attribute that the judges are seeking, however, is the ability to appeal to a mass market of pop fans.


          For series 13 the competition was split into three categories: vocal groups (including duos), solo singers aged 1624, and solo singers aged 25 and over. In series 4, the age limit was lowered from 16 to 14, creating a 1424 age group. This was split into separate male and female sections, making four categories in all: 1424 males ("boys"), 1424 females ("girls"), 25-and-overs, and groups.


          There are four stages to The X Factor competition:


          
            	Stage 1: Auditions


            	Stage 2: Boot camp


            	Stage 3: Visits to judges' houses


            	Stage 4: Live shows (finals)

          


          


          Auditions


          
            [image: Crowds gather for The X Factor series 3 auditions]

            
              Crowds gather for The X Factor series 3 auditions
            

          


          A round of first auditions are held by appointment in front of producers months before the show. These are not broadcast. Selected candidates are then invited back to audition in front of the judges. The producers also hold "open" public auditions at locations across the UK, which anyone can attend. These attract very large crowds.


          A selection of the auditions in front of the judges  usually the best, the worst and the most bizarre (described by judge Louis Walsh as "the good, the bad and the ugly")  are broadcast over the first few weeks of the show. Each act enters the audition room, often after waiting for hours, and delivers a stand-up unaccompanied performance of their chosen song to the judges. If a majority of the judges (two in series 13 or three in series 4) say "yes" then the act goes through to the next stage, otherwise the act is sent home. Much like Pop Idol, many acts face harsh criticism from the judges, especially from the controversial Simon Cowell.


          Over 50,000 people auditioned for series 1 of The X Factor, around 75,000 for series 2 and around 100,000 for series 3. The number of applicants for series 4 reached an all-time high with 200,000 people auditioning.


          


          Bootcamp and visits to judges' houses


          The contestants selected at audition are further refined through a series of performances at "bootcamp" (held at a venue such as a country hotel), and then at the "judges' houses", until a small number eventually progress to the live finals (nine in series 1 and twelve in series 24). Judge Louis Walsh revealed in November 2007 that the houses the contestants visit do not actually belong to the judges, but are rented for the purpose.


          During these stages, each of the judges is allocated a category to mentor. In early series this allocation took place after completion of the auditions and prior to bootcamp, but in series 4 all four judges worked together at the bootcamp. They collectively chose 24 acts (6 from each category) for the next round, and only then found out which category they are to mentor. The judges then disbanded for the "visits to the judges' houses" round, where their six acts were reduced to three for the live shows.


          


          Live shows


          The finals consist of a series of two live shows each Saturday evening, usually with one act eliminated each week. In the first few weeks of the finals, each act performs once in the first show in front of an auditorium audience and the judges. Acts usually sing over a pre-recorded backing track, though sometimes live musicians, backing singers and/or dancers are featured.


          In the first two series acts usually chose a cover of a pop standard or contemporary hit. In the third series an innovation was introduced whereby each live show had a different theme (for example, Motown), thus increasing the show's similarity to the Pop Idol format. This format continued during the most recent fourth series. The contestants' songs are chosen according to the theme, and a celebrity guest connected to the theme is invited onto the show. Clips are shown of the guest conversing with the contestants at rehearsal, and the guest also performs in the later results show, immediately before the results are announced. (See the series 3 and series 4 articles for a full list of themes and guests.) In series 1, much was made of the idea that each performer/mentor combination was free to present the performance however they wanted, including the performer playing live instruments, or the addition of choirs, backing bands, and dancers. Future series placed much less emphasis on this element.


          After each act has performed, the judges comment on their performance, usually focusing on vocal ability and stage presence. Once all the acts have appeared, the phone lines open and the viewing public vote on which act they want to keep.


          In the results show, screened an hour or so later, the two acts polling the fewest votes are revealed. Both these acts perform their song again in a "final showdown", and the judges vote on which of the two to send home. Ties became possible with the introduction of a fourth judge in series 4. In the event of a tie the show goes to deadlock, and the act who came last in the public vote is sent home. The actual number of votes cast for each act is not revealed, nor even the order (this is presumably to maintain interest in the event that there might be a clear winner from an early stage). In series 3, a twist was introduced in one of the live shows where the act with the fewest votes was automatically eliminated, and the two with the next fewest votes performed in the "final showdown" as normal.


          Once the number of contestants has been reduced to four (series 1) or five (series 24), the format changes. Each act performs twice in the first show, with the public vote opening after the first performance. The second show reveals which act polled the fewest votes, and they are automatically eliminated from the competition (the judges do not have a vote; their only role is to comment on the performances). In series 1 the acts also reprised one of their songs in the second show.


          This continues until only two (series 1 and 3) or three (series 2 and 4) acts remain. These acts go on to appear in the grand final which decides the overall winner by public vote. In past series some of the failed auditionees from the early rounds have also returned for a special appearance in the final.


          


          Judges and presenters


          From series 1 to 3, The X Factor judges were Simon Cowell, Sharon Osbourne and Louis Walsh.


          After some months of speculation and provisional lineup changes (see series 4 article), the series 4 judges were finally confirmed in June 2007 as Simon Cowell, Sharon Osbourne, Louis Walsh and Dannii Minogue, with Brian Friedman taking a role as performance coach and choreographer. Judge Sharon Osbourne has said she will not return for series 5 if the series 4 winner does not come from her category. This has been denied by Official Sources  an ITV Spokesman has confirmed Sharon Osbourne's X Factor contract will run until the show's contract is over in 2009. However, Dannii Minogue's contract only runs until series 5. Dannii Minogue, Simon Cowell and Sharon Osbourne will return for series 5..


          The show was hosted up to series 3 by Kate Thornton. Thornton was replaced for series 4 by Dermot O'Leary who signed a contract worth 1 million to present two series of the programme on ITV. However, O'Leary was not forced to leave the Big Brother franchise and continued to present Big Brother sister shows during summer 2007. However, Dermot has announced that Big Brother: Celebrity Hijack will be his last Big Brother hosting role so he can focus on presenting The X Factor.


          Voice-overs are provided by Peter Dickson and Enn Reitel.


          For information about The Xtra Factor presenters, see The Xtra Factor below.


          


          Judges' categories


          
            
              	Judge

              	Series 1

              	Series 2

              	Series 3

              	Series 4
            


            
              	Simon Cowell

              	25 and overs

              	Groups

              	16-24s

              	Groups
            


            
              	Sharon Osbourne

              	16-24s

              	25 and overs

              	25 and overs

              	Girls
            


            
              	Louis Walsh

              	Groups

              	16-24s

              	Groups

              	Over 25s
            


            
              	Dannii Minogue

              	

              	

              	

              	Boys
            

          


          
            	 The Judge and Category won the competition

          


          


          Ratings and awards


          Viewing figures of around ten million were claimed for series 2. Over three million public votes were cast in the series 2 semi-final, and six million in the first part of the final. The series 3 final attracted eight million votes and 12.6 million viewers.


          At the British Comedy Awards 2005, The X Factor beat Friday Night with Jonathan Ross and Ant & Dec's Saturday Night Takeaway to take the award for Best Comedy Entertainment Programme (rather bizarrely, since it is not intended as comedy). The award was presented by Ricky Gervais.


          


          The Republic of Ireland


          The "UK" version of The X Factor effectively includes the Republic of Ireland on an equal footing, and viewers in the Republic have been able to vote in all three series via SMS or telephone. The first series was available to Irish viewers only through the Northern Ireland channel UTV, but subsequent series have been shown on Irish terrestrial TV station TV3. The show has held auditions in Ballsbridge, Dublin and Belfast for all three series, and also in other Irish cities over past seasons. Irish acts reached the finals in both series 1 (Tabby and Roberta) and series 2 (The Conway Sisters).


          


          The Xtra Factor


          The Xtra Factor is a companion show that airs on digital channel ITV2 on Saturday nights. It features exclusive behind-the-scenes footage of The X Factor and shows the emotional responses of the contestants after the judges comment on their performances.


          Cameras follow the finalists during their day, and some of the footage is aired in a spin-off show The Xtra Factor: The Aftermath, which is broadcast in the middle of the week on ITV2. The Xtra Factor: Xcess All Areas is a live show in which there are interviews, games and trips around the contestants' homes. The show also lets viewers know which songs the contestants will be singing in the next live show.


          The Xtra Factor was hosted up to series 3 by Ben Shephard. The voiceover on series 1 to 3 was Peter Dickson. Shephard did not return for series 4 after being upset at not getting the main ITV presenting job, and Fearne Cotton took over as host.


          


          The X Factor: Battle of the Stars


          


          The X Factor: Battle of the Stars is a celebrity special edition of The X Factor, which screened on ITV, starting on 29 May 2006 and lasting for eight consecutive nights. Pop Idol was meant to air in its place as Celebrity Pop Idol but was stopped shortly before transmission, when ITV picked The X Factor over it.


          Nine celebrity acts participated, singing live in front of the nation and facing the judges of the previous The X Factor series, Simon Cowell, Sharon Osbourne and Louis Walsh. Voting revenues were donated to the celebrities' chosen charities.


          It was reported on 26 August 2006 that Simon Cowell had axed the show, describing it as "pointless" and adding "we are never going to do it again".


          


          Categories


          
            	  Winner


            	  Eliminated

          


          
            
              	Category (Mentor)

              	Acts
            


            
              	16-24s (Sharon Osbourne)

              	Michelle Marsh

              	Nikki Sanderson

              	Matt Stevens
            


            
              	25 and overs (Louis Walsh)

              	Lucy Benjamin

              	Gillian McKeith

              	Chris Moyles
            


            
              	Groups (Simon Cowell)

              	Paul and Debbie

              	James and Rebecca

              	The Chefs*
            

          


          
            	* The Chefs was a quartet of celebrity chefs: Jean-Christophe Novelli, Aldo Zilli, Paul Rankin and Ross Burden.

          


          


          Results summary


          Pink indicates elimination, green indicates the winner


          
            
              	Date

              	Bottom two
            


            
              	June 5

              	Lucy Benjamin

              	Matt Stevens
            


            
              	June 4

              	Chris Moyles
            


            
              	June 3

              	The Chefs
            


            
              	June 2

              	The Chefs

              	Nikki Sanderson
            


            
              	June 1

              	James and Rebecca

              	Nikki Sanderson
            


            
              	May 31

              	Lucy Benjamin

              	Michelle Marsh
            


            
              	May 30

              	Michelle Marsh

              	Gillian McKeith
            


            
              	May 29

              	Gillian McKeith

              	Paul and Debbie
            

          


          


          Controversy and criticism


          


          Judges


          In Series 1, tabloid reports claimed that the show was fixed, after Louis Walsh allegedly cheated and tried to help a band that he had previously managed get through to the final stages. Footage of Simon Cowell and Sharon Osbourne coaching contestants to argue back to the judges was also being sold over the Internet to the highest bidder.


          Shortly before the first ever live show, Sharon Osbourne claimed that Simon Cowell had "rigged" the show by editing footage to make his contestants more appealing to viewers.


          The show received a record number of complaints in December 2004, after Sharon Osbourne made a verbal attack on Steve Brookstein in the Series 1 finale. As a result, her future on the show was uncertain, but she later made an apology and was allowed to return.


          Sharon and Louis were criticised in Series 2 for tactical voting, due to an alleged pact against Simon Cowell carried forward from the first series. Louis was alleged to have told Chenai Zinyuku in the second live show of the second series that she was safe, because "Sharon owed him one" from the previous show. Later in the same series Louis was heavily criticised for casting the deciding vote to keep Irish group The Conway Sisters in the show at the expense of the popular Maria Lawson, especially after it was revealed that he had worked with the Conways personally prior to the show. The Conway Sisters had supported Westlife, a band managed by Louis, on one of their tours. On one occasion, judge Louis Walsh announced after the live Saturday show that he would quit the series, claiming that the other two judges had been 'bullying' him. This included various verbal assaults on Louis, and Sharon Osbourne even throwing water over him, live on air. Louis' announcement was claimed by many to be a publicity stunt, especially when he decided to return to the show the following Saturday night.


          


          Contestants


          In Series 3, one boyband, called Avenue, were accused of cheating. It emerged that they already had a management deal with music mogul Ashley Tabor, who reportedly hoped to use the show in order to publicise the boys. It was also revealed that one of the members, Jamie Tinker, once had a recording contract with Simon Cowell's recording company SonyBMG, though this was judged not to be against the rules of the show. The boys later lost their places in the final 12, though they insisted that they were not cheats.


          During Series 4 the producers discovered that Sisi Jghalef, a member of six-piece girl group Hope, had a criminal conviction in contravention of the show's rules. Sisi was asked to leave, and Hope, who had already been selected as finalists, continued as a five-piece.


          Later in Series 4, 15-year-old Emily Nakanda pulled out of the show after being discovered in a " happy slapping" video, in which she apparently attacks another girl. Both her mentor, Sharon Osbourne and her family were said to be upset with her behaviour. She was given the option of leaving of her own accord or being forced out, and she chose to withdraw.


          


          Accusations of staging


          There have been suggestions that much of the controversy surrounding the show, such as the bickering between the judges, is deliberately orchestrated to attract publicity, that some supposedly "spontaneous" scenes are rehearsed or refilmed, and that some candidates are selected for entertainment value rather than because they have any talent or prospect of progressing in the competition.


          


          Legal row


          Simon Fuller, the creator of Pop Idol, claimed that the format of The X Factor was copied from his own show, and, through his company 19 TV, filed a lawsuit against The X Factor producers FremantleMedia, Simon Cowell and Cowell's companies Simco and Syco. A High Court hearing began in London, England in November 2005, and the outcome was awaited with interest by media lawyers for its potential effect on the legal situation regarding the copyrighting of formats. However, in the event the hearing was quickly adjourned and an out-of-court settlement was reached at the end of the month.


          


          Voting issues


          After Series 3, it was discovered that ITV had overcharged viewers who voted via interactive television by a total of approximately 200,000. ITV said a data inputting error was to blame and that they would refund anybody affected on production of a telephone bill. They also indicated that they would make a 200,000 donation to Childline. This error, and those by other broadcasters, eventually led to a temporary suspension of all ITV's phone-in services on 5 March pending an audit and meeting with ICSTIS. The suspension of phone-in programming also saw ITV Play "temporarily" taken off air. ITV Play never came back, and was replaced on Freeview by ITV2+1.


          In October 2007, it emerged that "serious technical issues" had resulted in viewer votes being ignored in the series two final, though it was found that the problems did not "alter the actual outcome" of the vote. ITV put in place a scheme which allowed affected consumers to be offered refunds.


          Following the result of the series 4 final, won by Leon Jackson, media watchdog Ofcom received 80 complaints from viewers, who said that they were unable to register their vote for Rhydian Roberts to win, despite trying up to ten times. It is possible that Leon Jackson voters experienced the same difficulties, though it is unlikely that they would complain after he won. After complaints topped 1,100, ITV issued a statement which assured viewers that "Leon won The X Factor fair and square" and did so with a winning margin of 10%.


          


          Music releases by X Factor contestants


          


          Singles


          Several singles released by contestants in The X Factor have reached the top twenty in the UK Singles Chart, six of them reaching number one:


          
            
              	Artist

              	Title

              	Year

              	Peak position

              	Sales

              	Certification
            


            
              	Steve Brookstein

              	" Against All Odds"

              	2005

              	1

              	100,000

              	-
            


            
              	G4

              	"Bohemian Rhapsody"

              	2005

              	9

              	70,000

              	-
            


            
              	Shayne Ward

              	" That's My Goal"

              	2005

              	1

              	1,300,000

              	Platinum
            


            
              	Chico Slimani

              	" It's Chico Time"

              	2006

              	1

              	250,000

              	-
            


            
              	Shayne Ward

              	" No Promises"

              	2006

              	2

              	200,000

              	-
            


            
              	Shayne Ward

              	" Stand by Me"

              	2006

              	14

              	25,000

              	-
            


            
              	Andy Abraham

              	"December Brings Me Back to You"

              	2006

              	18

              	30,000

              	-
            


            
              	Maria Lawson

              	" Sleepwalking"

              	2006

              	20

              	20,000

              	-
            


            
              	Leona Lewis

              	" A Moment like This"

              	2006

              	1

              	800,000

              	Platinum
            


            
              	Shayne Ward

              	" No U Hang Up" / " If That's OK with You"

              	2007

              	2

              	144,525

              	
            


            
              	Leona Lewis

              	" Bleeding Love"

              	2007

              	1

              	787,652

              	Gold
            


            
              	Shayne Ward

              	" Breathless"

              	2007

              	6

              	90,000

              	
            


            
              	Leon Jackson

              	" When You Believe"

              	2007

              	1

              	395,669

              	
            

          


          Three winners in row have acheived the Christmas number one spot. These being "That's My Goal", "A Moment Like This" and "When You Believe".


          


          Albums


          Several albums released by contestants in The X Factor have reached the UK Albums Chart, six of them making number one:


          
            
              	Artist

              	Title

              	Year

              	Position

              	Sales

              	Certification
            


            
              	Steve Brookstein

              	Heart and Soul

              	2005

              	1

              	250,000

              	Gold
            


            
              	G4

              	G4

              	2005

              	1

              	800,000

              	2x platinum
            


            
              	G4

              	G4 & Friends

              	2005

              	6

              	400,000

              	Platinum
            


            
              	Journey South

              	Journey South

              	2006

              	1

              	405,000

              	Platinum
            


            
              	Andy Abraham

              	The Impossible Dream

              	2006

              	2

              	300,000

              	Platinum
            


            
              	Shayne Ward

              	Shayne Ward

              	2006

              	1

              	505,000

              	Platinum
            


            
              	Maria Lawson

              	Maria Lawson

              	2006

              	41

              	15,000

              	-
            


            
              	G4

              	Act Three

              	2006

              	21

              	300,000

              	Gold
            


            
              	Andy Abraham

              	Soul Man

              	2006

              	19

              	

              	-
            


            
              	Ray Quinn

              	Ray Quinn

              	2007

              	1

              	215,000

              	-
            


            
              	Ben Mills

              	Picture of You

              	2007

              	3

              	133,000

              	-
            


            
              	The MacDonald Brothers

              	The MacDonald Bros

              	2007

              	18

              	15,000

              	-
            


            
              	Journey South

              	Home

              	2007

              	43

              	

              	-
            


            
              	Leona Lewis

              	Spirit

              	2007

              	1

              	1,590,000

              	5x platinum
            


            
              	Shayne Ward

              	Breathless

              	2007

              	2

              	422,000

              	
            

          


          


          Merchandise


          
            	The X Factor Revealed The Greatest Auditions Ever (Series 1 DVD)


            	The X Factor Greatest Auditions Ever (Series 2 DVD)


            	The X Factor Revealed (Series 3 DVD)


            	Access All Areas (Book)


            	Interactive DVD Game


            	The X Factor Chocolate Board Game


            	The X Factor Sing (Karaoke Game)

          


          
            Retrieved from " http://en.wikipedia.org/wiki/The_X_Factor_%28UK%29"
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        The X-Files


        
          

          
            
              	The X-Files
            


            
              	[image: ]
            


            
              	Format

              	Science fiction, drama, thriller, horror, mystery, comedy
            


            
              	Created by

              	Chris Carter
            


            
              	Starring

              	David Duchovny

              Gillian Anderson

              Mitch Pileggi

              Robert Patrick

              Annabeth Gish

            


            
              	Countryoforigin

              	United States, Canada
            


            
              	No. of seasons

              	9
            


            
              	No.ofepisodes

              	202 ( Listofepisodes)
            


            
              	Production
            


            
              	Location(s)

              	Canada

              United States
            


            
              	Runningtime

              	43 min (per episode)
            


            
              	Broadcast
            


            
              	Original channel

              	FOX
            


            
              	Pictureformat

              	4:3 (original broadcast)

              16:9 (DVD seasons 5 - 9)
            


            
              	Original run

              	10 September 1993 

              19 May 2002
            


            
              	Chronology
            


            
              	Related shows

              	The Lone Gunmen

              Millennium
            


            
              	External links
            


            
              	Official website
            


            
              	IMDb profile
            


            
              	TV.com summary
            

          


          The X-Files is a Peabody, Golden Globe and Emmy Award-winning American science fiction television series created by Chris Carter, which first aired on September 10, 1993, and ended on May 19, 2002. The show was a hit for the Fox Broadcasting Company network, and its main characters and slogans (e.g., "The Truth Is Out There", "Trust No One", "I Want to Believe") became pop culture touchstones. The X-Files is seen as a defining series of the 1990s, coinciding with the era's widespread mistrust of governments, interest in conspiracy theories and spirituality, and the belief in the existence of extraterrestrial life.


          In the series, FBI agents Fox Mulder ( David Duchovny) and Dana Scully ( Gillian Anderson) are tasked with investigating the "X-Files": marginalized, unsolved cases involving paranormal phenomena. Mulder plays the role of the " believer", having faith in the existence of aliens and the paranormal, while Scully is a skeptic, initially assigned by her departmental superiors to debunk Mulder's unconventional work. As the show progressed, both agents were caught up in a larger conflict, termed "the mythology" or " mytharc" by the show's creators, and developed a close relationship which was often seen as romantic rather than platonic. The complex and more romantic side was explored further in subsequent films years after the series ended. The X-Files also featured stand-alone episodes ranging in tone from horror to comedy, in which Mulder and Scully investigated uniquely bizarre cases without long-term implications on the storyline. These so-called " monster of the week" episodes made up roughly two-thirds of the series.


          The show's popularity peaked in the mid-to-late 1990s, leading to a feature film in 1998. In the last two seasons, Anderson became the star as Duchovny appeared rarely, and new central characters were introduced: FBI Agents John Doggett ( Robert Patrick) and Monica Reyes ( Annabeth Gish). At the time of its final episode, The X-Files was the longest running sci-fi show ever on American television. The show was declared by TV Guide to be the second greatest cult television show ( Star Trek being number one) and the 37th best television show of all time. In 2007, Time magazine included it on a list of the "100 Best TV Shows of All Time." In 2008, Entertainment Weekly named it the fourth best piece of science fiction media and the fourth best TV show in the last 25 years.


          


          Idea and pilot


          California native Chris Carter, who had previously met with limited success writing for television, was given the opportunity to produce new shows for the Fox Broadcasting network in the early 1990s. Tired of the comedies he had been working on, inspired by a report that 3.7 million Americans may have been abducted by aliens, and recalling memories of Watergate and of the 1970s horror series Kolchak: The Night Stalker, Carter came up with the idea for The X-Files and wrote the pilot episode himself in 1992. He initially struggled over the untested conceptexecutives wanted a love interest for Scullyand casting. The network wanted either a more established or a "taller, leggier, blonder and breastier" actress for Scully than the 24-year-old Gillian Anderson, a theatre veteran with minor film experience, who Carter felt was the only choice after auditions. Nevertheless, the pilot with both Anderson and David Duchovny was successfully shot in Vancouver, British Columbia, Canada in early 1993, and the show was picked up for the Friday night 9:00 p.m. slot on the American fall TV schedule. Carter started a new company called Ten Thirteen Productions, named after his October 13 birthday, to oversee The X-Files. Carter's idea was to present FBI agents investigating extraterrestrials and paranormal events, but Carter also wanted to deal directly with the characters' beliefs. Carter said, "I think of myself as a non-religious person looking for religious experience, so I think that's what the characters are sort of doing too." Dana Scully, in addition to being the scientific " skeptic" and a trained medical doctor, was open to the Catholic faith in which she was raised; while Fox Mulder, in addition to being an Oxford-educated psychologist and renowned criminal profiler, was the "believer" in space aliens, derisively nicknamed "Spooky Mulder" by his colleagues. Carter said, "Scully's point of view is the point of view of the show. And so the show has to be built on a solid foundation of science, in order to have Mulder take a flight from it... If the science is really good, Scully's got a valid point of view... And Mulder has to then convince her that she's got to throw her arguments out, she's got to accept the unacceptable. And there is the conflict." Carter also felt Scully's role as the more rational partner and Mulder's reliance on guesses and intuition subverted the gender roles usually seen on television.


          In the pilot episode, Scully is assigned to the X-Files as Mulder's partner, in order to serve as a scientific check on Mulder's belief in the paranormal. In later episodes, it becomes apparent that she was actually set up in that role so that the government conspirators could contain the implications of Mulder's work, which they viewed as a danger to their devious plans. Notably, the powerful shadow government official known only as the Cigarette Smoking Man, or "Cancer Man", appears without any spoken lines in the first and last scenes of the pilot episodealthough at that point his ongoing importance to the series had not yet been established. The "unresolved sexual tension" between Mulder and Scully was also a central underlying theme from the beginning, although they were each given other brief romantic interests in future episodes. Carter thought the show should be " plot-driven", and was quoted as saying, "I didn't want the relationship to come before the cases." For example, throughout the series, Mulder and Scully, with rare exception, refer to each other in a professional manner by using each others' last names, rather than calling each other by their first names, which might seem more personal.


          Carter's superior at FOX, Peter Roth, brought on more experienced staff members from the start, many of whom had previously worked with him at Stephen J. Cannell's production company. Two of the most highly-regarded writers were Glen Morgan and James Wong. Their contributions to the first two seasons, such as the episode " Beyond the Sea", were particularly popular among fans, television critics, the show's actors, and even Carter himself. Morgan and Wong also returned for the first half of the fourth season. Prior to their work on The X-Files, Wong and Morgan had worked extensively with David Nutter, Rob Bowman, and Kim Manners on cop dramas such as The Commish and 21 Jump Street. Nutter, Bowman and Manners all became frequent X-Files directors, with Nutter working on many of the darker episodes in the first three seasons. The duo of Wong and Morgan also had an important role in hiring several supporting actors on the show, as well as John Bartley, the cinematographer who gave The X-Files its early dark atmospheric look, for which he won an Emmy Award in 1996. Bartley left after the third season and was replaced by directors of photography Ron Stannett, Jon Joffin, and ultimately Joel Ransom until the end of the fifth season.


          The show moved production to Los Angeles beginning with season six. Carter said, "We originally intended to film the pilot in Los Angeles. When we couldn't find a good forest, we made a quick decision to come to Vancouver. As it turned out, it was three weeks that turned into five years. The benefits of being in Vancouver were tremendous." The temperate rainforest climate of Vancouver itself was also seen as crucial to The X-Files, allowing directors to create a mysterious, foggy aura, seen as somewhat similar to that of then-recent TV hit Twin Peaks. Responsibility for casting the show fell to Randy Stone, who had first recommended both leads to Carter, and to Rick Millikan, who predominately used local Canadian actors. The move to Los Angeles was controversial among fans, as many wondered how the show could maintain the dark tone and atmosphere that characterized many of the episodes in the first five seasons. One reason the show moved was because David Duchovny wanted to be closer to his wife, actress Tea Leoni, whom he married in 1997.


          


          History


          


          Season 1 (19931994)


          In the first two seasons, executive producer Carter and co-executive producers Morgan and Wong, along with other writers, helped to define the show's fledgling story arc. The "mythology", as the producers called it, was initially established as a government plot to cover up anything pertaining to the existence of extraterrestrial life, and Mulder's attempts to discover the fate of his sister, Samantha. He believed that she had been abducted by aliens years prior, when Mulder was a child, which profoundly affected him and ignited his obsession with the paranormal. Carter himself wrote the show's second episode, " Deep Throat", which was directed by Daniel Sackheim. It introduced a character named Deep Throat (played by Jerry Hardin), the first of several secret government informants who would at times help or hinder Mulder and Scully's investigations.


          " Conduit", the first of many episodes to deal with Mulder's repressed memories of his sister's abduction, was written by Howard Gordon and Alex Gansa. Gordon became another key writer/producer in the show's first four years, also writing " Fallen Angel" and other episodes in the first season with Gansa. That early mythology episode centered on Mulder's futile efforts to discover a crashed UFO which was being covered up by the government. It also introduced UFO enthusiast and abduction victim Max Fenig, one of many idiosyncratic outsiders portrayed on the show, which helped attract an "intensely loyal" cult following (see below). Fenig, played by Scott Bellis, returned for two episodes in the fourth season. Ironically, "Fallen Angel" also received the lowest Nielsen ratings of the first season. Another early and influential mythology effort, the Wong and Morgan-written episode " E.B.E." (for "extraterrestrial biological entity"), which saw Mulder and Scully tracking another crashed UFO, did almost as poorly; it was the fourth least-watched episode of the series overall until its final season.


          Carter and his writers were mostly left to their own devices because FOX was concentrating on The Adventures of Brisco County, Jr. and other shows that they considered more commercially promising at the time. The producers still ran into early opposition on some key episodes, among them "Beyond the Sea", "E.B.E.", and the popular " Ice". According to Carter, "the issue of closure has been an ongoing dialogue with the network, because we've always resisted wrapping up each episode with a neat little bow at the end. You can't do that... because pretending to explain the unexplainable is ridiculous and our audience is too smart for that." Eventually FOX backed down and it was decided "X-File stories would not have forced plot resolutions, but would conclude with some emotional resolution."


          Morgan and Wong's early influence on X-Files mythology led to their introduction of popular secondary characters who would continue for years in episodes written by others, such as the Scully familyDana's father William ( Don S. Davis), mother Margaret ( Sheila Larken) and sister Melissa ( Melinda McGraw)as well as conspiracy-buff trio The Lone Gunmen, named after the Warren Commission's disputed theory on the John F. Kennedy assassination.


          However, the duo's first episode, " Squeeze", was not a part of the mythology. The episode featured Eugene Victor Tooms, an elastic, liver-eating mutant serial-killer who emerged from hibernation every 30 years. After the first two episodes, the writing staff wanted to broaden the concept of The X-Files; executives had initially rejected Carter's idea for a series centered only around alien conspiracies, having already had one at the time, Sightings. "Squeeze" became a template for the paranormal " Monster-of-the-Week" episodes that would be a mainstay of the series. Wong and Morgan followed it up later in the season with a direct sequel called " Tooms." "Tooms" was also the episode where the writers gave the Cigarette Smoking Man his first lines, and introduced FBI Assistant Director Walter Skinner ( Mitch Pileggi), Mulder and Scully's boss. Whilst a relatively in-the-background type character in the 1st season, the character's role and importance in the storyline would evolve over the next seasons, until Skinner became an integral part of the X-Files plot.


          


          Early production issues


          Initially, The X-Files was fighting for its life in the ratings, and as a result, there was no long-term plan in the beginning to guide its writers. The only guideline provided by Carter was that the show should take place "within the realm of extreme possibility". The show's first season thus featured numerous standalone stories involving monsters, and also diverse alien/government cover-ups, with no apparent connection to each other  such as the Arctic space worms in "Ice", and the conspiracy of genetically engineered twins in " Eve." Carter himself wrote " Space", a low-budget affair about the manifestation of an alien "ghost" in the NASA space shuttle program, which was subject to cost overruns and became the most expensive of the first season; he later called it one of the worst hours ever produced for the show.


          According to Glen Morgan, the writers were inspired by a glowing New Yorker review noting the show's exploration of "suburban paranoia", and planned for more thematic unity in the second season: "the whole year was to be about the little green men that you and I create for ourselves... because therere not nuclear missiles pointed at our heads, you cant consolidate your fears there anymore." However, the plan fell through quickly due to the pressure of the network TV schedule.


          But by the end of the first season, Carter and his staff had come up with many of the general concepts of the mythology that would last throughout all nine seasons, whose outlines first appeared in Carter's Edgar Award-nominated season finale " The Erlenmeyer Flask", written in early 1994 before he knew whether the show was going to be canceled. In the episode, The X-Files are closed down and Mulder and Scully are to be reassigned. The finale was the first episode directed by R. W. Goodwin, a senior producer (and husband of Sheila Larken, who played Scully's mother on the show) who went on to direct every season opening and closing episode for the next four years.


          The X-Files was picked up for a second season despite finishing 102nd out of the 118 shows in the U.S. Nielsen ratings. It also received its first Emmy nod, for best title sequence. The electronic theme song in the sequence, featuring eerie whistling sounds, was by Mark Snow and became very well known ( club versions of the theme song have reached the pop charts in France, the UK and Australia, where a remix by Triple X became a number 2 hit in 1996). Snow's music scores for each episode, often dark, synthesized and ambient, were another distinctive aspect of The X-Files from its earliest years, as the show used more background music than typical of an hour long drama. A soundtrack CD, The Truth and the Light, came out in 1996.


          The show's mix of genres, the stressful schedule (22 or more episodes per season) and the shooting in different settings each week, required a large and experienced technical crew. At least 300 in Vancouver were under the supervision of producer Goodwin, who called The X-Files "the most difficult show on television" and "the equivalent of making a feature film every eight days". The first year, budgets were at times as low as $1 million. By 1998, its final year in Vancouver, the show cost $2.5 million per episode, most of which was not the stars' salaries. The longtime crew included producers Joseph Patrick Finn and Paul Rabwin, in charge of post-production; production designer and art director Graeme Murray, who won two Emmys for his work on the show; film editor Heather MacDougall, who worked on 51 episodes and won an Emmy for "Kill Switch"; Emmy-nominated editor Stephen Mark, who also edited the 1998 film; sound designer Thierry Couturier, who won two Emmys, and whose son says "I made this" over the Ten Thirteen company logo; Mat Beck, visual effects supervisor (many were created on computer, unusual in early 1990s TV) for 91 episodes and also wrote the episode "Wetwired"; Emmy-nominated makeup artist Toby Lindala; and props master Kenneth Hawryliw, who later co-wrote the episode "Trevor".


          


          Season 2 (19941995)


          As the series ended its first season, a problem had arisen for the producers: the pregnancy of Gillian Anderson, who played Dana Scully. Some network executives wanted the role recast, which Carter refused to do. Another problem arose for Carter, who was unable to finish his planned season opening extravaganza. Morgan and Wong were asked to come up with a lower-key replacement, but their " Little Green Men" was nevertheless the first episode to actually show an alien and got the show's best ratings thus-far (with a 19% audience share). The early part of the second season solidified Mulder and Scully's close relationship, even as the two had been separated on drudgery assignments in different departments when the X-Files had been closed at the end of season one. Due to her pregnancy, Anderson was largely demobilized from active scenes with Duchovny, which matched her character's confinement to teaching medical students at Quantico. During early episodes of season two, Scully is typically pictured only in closeup, at a desk, or conducting autopsies  one of her usual roles on The X-Files due to her training as a medical doctor.


          


          The beginning of the second season saw an increasingly frustrated and hopeless Mulder, having been reassigned at the FBI to tedious wiretaps. He also had his prior informant taken away and replaced by the far more reluctant and less friendly Mr. X ( Steven Williams), who never fully revealed his true allegiances. Carter's script " The Host" somewhat symbolized Mulder's frustration and loss of hope. In the episode, he is given what he thinks is a dead-end assignment in Newark, New Jersey, literally sifting through sewage, which actually turns out to be an X-file a giant mutant Flukeman who breeds in nuclear waste. Critics felt The X-Files of this period often consciously resembled classic B-movies in containing environmental and political morals, as in Carter's earlier " Darkness Falls" (about ancient forest bugs who exact revenge on Pacific Northwest loggers), Morgan and Wong's " Blood" (dealing with mind control from electronic devices and pesticide spraying), and Howard Gordon's script for " Sleepless" (about Vietnam veterans who had been guinea pigs in a cruel government experiment in sleep deprivation). Notably, "Blood" was the first episode whose story credit went to Darin Morgan, the actor who had portrayed Flukeman and the brother of writer/producer Glen Morgan (of the Morgan and Wong writing team). "Sleepless" was the second X-Files episode directed by Rob Bowman, who would become one of the most prolific X-Files staff members behind the scenes, directing dozens of episodes as well as the 1998 feature film. "Sleepless" introduced Agent Alex Krycek ( Nicholas Lea) as Mulder's new partner. Their partnership would last only into the next two episodes, " Duane Barry" and " Ascension", which proved crucial to the fate of the series. Searching for a solution to the now acute problem of Anderson's pregnancy, Carter and his writers decided to have Scully abducted by Duane Barry ( Steve Railsback), himself a likely alien abductee, in the episode, "Duane Barry." The episode was both written and directed by Carter (his debut) and received several Emmy nominations the following year.


          Anderson was not featured at all in the episode " 3", but reappeared when Scully mysteriously returned in Morgan and Wong's " One Breath" (directed by R. W. Goodwin), an episode which consistently scores among the highest in fan ratings. Scully's abduction provoked an existential crisis in Mulder. Although the show left it up in the air for years as to who was directly responsible (aliens, the government, or some combination of both), the earlier episode "Sleepless" had foreshadowed the events with the Cigarette Smoking Man's declaration that "every problem has a solution" (referring to Scully). Scully was now seen to be firmly on Mulder's side in the larger conflict, regardless of her original role as a debunker and her continued skepticism towards the paranormal.


          After Scully's recovery (and the birth of Anderson's daughter, Piper), Mulder and Scully returned to work on the re-opened X-Files, investigating cases ranging from Haitian zombies (" Fresh Bones") to animal abductions (" Fearful Symmetry") and exorcism (" The Calusari"). This period would see the show gain more mainstream appeal, often earning winning scores during its Friday night timeslot. Its Nielsen ratings rose to their highest peaks thus-far with the occult-themed " Die Hand Die Verletzt" and the epic " Colony"/" End Game". The latter was a two-part episode introducing the idea of colonization, the Alien Bounty Hunter, as well as the characters Bill ( Peter Donat) and Teena (Rebecca Toolan) Mulder, Fox Mulder's parents. "Die Hand Die Verletzt" was Morgan and Wong's final X-Files script until the fourth season, as they departed to start their own series Space: Above and Beyond, but at the same time there was new involvement behind the scenes. The episode also marked the X-Files directorial debut of Kim Manners, who would stay with the show until its end and direct the largest number of episodes of the series. On "Colony", star David Duchovny collaborated with Chris Carter on the story, the first of Duchovny's involvements in writing for the show. Frank Spotnitz, a new story editor brought on by Chris Carter, wrote "End Game", the second of the two-part episode; Spotnitz would be a producer and writer on The X-Files and other Ten Thirteen projects for years and had a key role in shaping the mythology. The middle of the second season also saw " Irresistible", an episode directed by David Nutter and written by Chris Carter, which Carter later credited as a blueprint for his even darker show Millennium. This was the first non-paranormal episode of The X-Files, dealing with the trauma of investigating Donnie Pfaster, a " death fetishist" (so named instead of "necrophiliac" to get past the FOX censors). A sequel, "Orison", was made in the seventh season.


          During its second season, The X Files finished 64th out of 141 shows, a marked improvement from the first season. The ratings were not spectacular, but the series had attracted enough fans to be classified as a "cult hit," particularly by Fox standards. Most importantly it made great gains among the 18-to-49 age demographic sought by advertisers. The show was chosen as Best Television Show of 1994 by Entertainment Weekly and named best drama by the Television Critics Association, and it received seven Emmy nominations, mostly in the technical categories, with one nomination for best drama series. In 1995, The X-Files won a Golden Globe Award for best television drama, winning out over several more established series such as ER, Picket Fences and NYPD Blue.


          The last weeks of season two brought more changes, beginning what some saw as The X-Files' peak creative period. The Edgar Award-nominated " Humbug", an unconventional standalone episode about a small town inhabited by circus sideshow performers, was the first script fully written by Darin Morgan. At the time it was also considered a risky experiment, as it was the first outright comedy episode. Gillian Anderson famously swallowed a real cricket in one ad-libbed scene. Eventual senior writer Vince Gilligan also offered his first episode, the darker sci-fi " Soft Light", guest starring Tony Shalhoub as a remorseful physicist whose shadow kills people.


          Season two ended in May 1995 with " Anasazi" (co-written by Carter with David Duchovny), which attracted widespread attention with its cliffhanger ending and put the future of the mythology up in the air. In the episode, Mulder and Scully are contacted by a computer hacker who has gained access to the Majestic-12 documents. Now-free agent Alex Krycek also made his first reappearance since "Ascension". The episode began a three-part arc, the show's most ambitious mythology episodes thus-far, which extended into the third season and centering around Navajo former code talker, Albert Hosteen ( Floyd Red Crow Westerman). The show could not afford location filming, so a rock quarry in British Columbia was painted to match the desert hues of the American Southwest. Outside the U.S., The X-Files was by now one of the most popular shows in the world, and was being broadcast in (approximately) 60 countries.


          


          Season 3 (19951996)


          Continuing from "Anasazi", " The Blessing Way" and " Paper Clip" opened the third season, bringing in the involvement of former Nazi scientists, formally introducing the leading conspiracy member Well-Manicured Man ( John Neville), and containing revelations about both Mulder and Scully's families. Ratings-wise, "The Blessing Way" was the most successful X-Files episode thus far.


          The third season confirmed the existence of extraterrestrial life within the show and suggested that a shadowy international consortium known as the Syndicate were conspiring with the aliens to colonize Earth. This would be achieved via use of the so-called black oil, introduced in the two-part " Piper Maru"/" Apocrypha." However, the season's other main mythology episodes, " Nisei" and " 731", continued to call some of these conclusions into question. Chris Carter began to receive criticism for posing as many questions as answers in the mythology, while the mythology episodes were also praised for their increasingly Hollywood-like production values. "Nisei" received Emmy Awards for its sound editing and mixing. Season three was noted for its wide variety of "monster of the week" episodes. " Pusher", the second effort by writer Vince Gilligan, depicted the cold blooded Robert Patrick Modell, a man who could control people telepathically (a sequel, " Kitsunegari", came two years later in the fifth season). Simultaneously, the show continued to yield darker episodes, such as " The Walk" (a mysterious deadly force in a veterans hospital), " Oubliette" (a metaphysical connection between a recently kidnapped girl and another woman) and " Grotesque" (Mulder's descent into the world of a gargoyle-possessed killer, which received an Emmy for John Bartley's cinematography).


          Behind the scenes, Darin Morgan continued his involvement with the show, becoming The X-Files' most critically acclaimed writer. Despite intense perfectionism and having been unsatisfied with his well-received "Humbug", Morgan managed to turn in three dark comedy episodes which were considered original for the show. The first of these, " Clyde Bruckman's Final Repose", concerned a St. Paul insurance salesman ( Peter Boyle) who could predict death. It won Emmys for best writing and guest actor Boyle, and comes in very high in fan polls of favorite episodes. " War of the Coprophages" was Morgan's parody-tribute to H.G. Wells/ Orson Welles' War of the Worlds, this time with an infestation of cockroaches driving a town to hysteria. It also mocked the sexual tension between Mulder and Scully by introducing the attractive female entomologist Dr. Bambi Berenbaum. A similar technique was also used in Chris Carter's own " Syzygy", only one week later, leading to what some viewers felt was a comedy overdose. Morgan's third effort of the season, and his final episode as an X-Files script writer, was " Jose Chung's 'From Outer Space'", which presented multiple perspectives as in Kurosawa's Rashomon, and made fun of the X-Files mythology while remaining consistent with it. Graeme Murray and Shirley Inget were nominated for an Emmy for art direction. Morgan would later write a sequel also involving the writer Jose Chung ( Charles Nelson Reilly), for Chris Carter's other series, Millennium in 1998.


          In the spring of 1996, The X-Files began to achieve wide recognition. In addition to its eight Emmy nominations in its third season, of which it won five, it was awarded a George Foster Peabody Award for excellence in television broadcasting. Both David Duchovny and Gillian Anderson were nominated for Screen Actors Guild Awards for the first time, and Anderson won. Both actors were also nominated for Golden Globe Awards. Guest stars in season 3 included Jesse Ventura and Alex Trebek (both " men in black" in "Jose Chung's"), Giovanni Ribisi and Jack Black (in " D.P.O.", about a young man who can control lightning), Lucy Liu and B.D. Wong (in " Hell Money", about mysterious and deadly occurrences in the Chinese immigrant community), JT Walsh (in " The List", about the reincarnation of a death row prisoner), and R. Lee Ermey (in " Revelations", about a stigmatic boy, played by Kevin Zegers, the first of several episodes in the series to deal directly with Scully's Catholic faith). Black, Ribisi and Liu were not widely known at the time they appeared on The X-Files. Dave Grohl also had a cameo in the "Pusher". His rock band, Foo Fighters, were fans of the show, and contributed songs to the compilation album, Songs in the Key of X, released that spring. They also contributed to The X-Files film two years later (see below for other pop culture inspirations).


          

          The final part of the season brought the episode " Avatar" (the first episode centered around Mitch Pileggi's Assistant Director Walter Skinner, who was being punished by the Syndicate for his efforts on behalf of Mulder and Scully), " Quagmire" (about a lake monster; the famous "conversation on the rock" between Mulder and Scully was added by script editor Darin Morgan as his last contribution to The X-Files), " Wetwired" (an episode involving a conspiracy to send subliminal messages in TV reception), and season finale " Talitha Cumi", which introduced Jeremiah Smith ( Roy Thinnes), an alien with healing powers. The finale had a complex plot, tying back to Mulder's mother's past with the Cigarette Smoking Man. One scene, produced by writers Chris Carter and David Duchovny, was modeled directly after " The Grand Inquisitor" chapter from Dostoevsky's The Brothers Karamazov. The episode was again a cliffhanger, "to be continued" in the next season.


          


          Season 4 (19961997)


          The next season began with The X-Files' highest ratings success to that point, with " Herrenvolk". The season premiere introduced several new elements to the conspiracy: " killer bees" designed to unleash smallpox, clones and alien hybrids, United Nations Special Representative Marita Covarrubias (played by Laurie Holden), and the removal of a previous important character. Covarrubias became an informer to Mulder and Scully in several episodes in the season, such as " Teliko" and " Unrequited." However it was the horror episode " Home", signaling the return of Morgan and Wong as writers after their canceled Space: Above and Beyond, that was most noticed. "Home" told the story of an inbred family of murderers in rural Pennsylvania, with references to The Andy Griffith Show and grisly violence contrasted with calm, becoming a hit with many fans ("X-Philes") and dividing others. FOX's Standards and Practices department granted it a rare TV-MA "Parental Advisory" rating and refused to ever air it again, though the episode later went into syndication. Two major changes occurred behind the scenes in the autumn of 1996, during the early part of the fourth season. Chris Carter's new series Millennium, also produced in Vancouver, debuted on Friday nights. As a result, The X-Files was moved from Friday night to Sunday, seen as a key to better ratings success, although Carter was initially wary and the decision was controversial with the show's audience. The first episode to air in the new time period was " Unruhe", written by Vince Gilligan and directed by Rob Bowman. It was one of the series' darkest episodes, dealing with a man (played by Pruitt Taylor Vince) who lobotomizes women and can project his fantasies in "thought photography". Gilligan also wrote " Paper Hearts", an emotional episode for Mulder, twisting his memories of his sister's disappearance with a case involving an unrepentant child killer.


          Wong and Morgan contributed their own, possibly non- canon addition to the mythology, " Musings of a Cigarette Smoking Man", which referenced Shakespearian history, tied The X-Files to real life conspiracy theories about the assassinations of President John F. Kennedy and civil rights leader Reverend Martin Luther King, and was the first episode in which neither Mulder or Scully appears on screen (except in flashback). The death of Lone Gunmen member Frohike was originally going to be in the episode, before Carter nixed the idea, but the scene was actually shot by director James Wong. Chris Owens, later to play other roles for the show, first appeared in this episode as the young CSM. The action-oriented " Tunguska" and " Terma" were the more traditional mythology episodes for the autumn sweeps period, sending Mulder and Krycek to a Russian gulag and involving the black oil and the Syndicate closely. X-Files ratings by the middle of the fourth season were as high as they had ever been, and by autumn 1996 it was the FOX network's most popular show.


          Many episodes of the fourth season were character driven, such as " The Field Where I Died" and " Demons", both about Mulder trying to recover his past, or past lives. " Never Again", Morgan and Wong's final episode of the series, centered on Scully's personal life, with Jodie Foster providing the voice of a tattoo. It had originally been planned as a collaboration with director Quentin Tarantino, but Tarantino was not allowed to work in network television because he was not a member of the Directors Guild of America. The episode was ultimately directed by Rob Bowman, with an homage to Alfred Hitchcock's Frenzy. FOX had attained rights to broadcast Super Bowl XXXI in January 1997 and planned to showcase The X-Files in the premier post-game slot. As a result, "Never Again" was bumped to the next week, and " Leonard Betts", a stylish and gory monster-of-the-week episode about an EMT (played by Paul McCrane) who was decapitated and could regrow his body, received the coveted spot (episodes of The X-Files were often aired slightly out of production order). "Leonard Betts" became the all time most-watched X-Files episode, with 17.2 Nielsen rating and 29% audience share. It was also the first episode to be written by the team of Vince Gilligan, John Shiban and Frank Spotnitz, who were responsible for many episodes during the show's middle-to-late era.


          The air date of "Leonard Betts" became relevant because the final scenes of the episode were central to the ongoing story arc of the show and led directly into the events of " Memento Mori", in which it is revealed that Dana Scully has contracted terminal brain cancer. When originally aired, however, the episode "Never Again" came between these, implying Scully's behaviour in that episode was a result of her diagnosis; Gillian Anderson said she would have played the role completely differently if that had been the case. Nevertheless, Anderson's performances during the fourth season "cancer arc" were praised. She won an Emmy for Outstanding Lead Actress in a Drama Series in 1997, as well as her second straight Screen Actors Guild award and a Golden Globe. "Memento Mori" relied on extended emotional voiceovers, a technique that had become increasingly common in the show over the years, as Scully came to grips with her illness while simultaneously investigating its origins, leading back to her own abduction. Mulder, Walter Skinner and the Cigarette Smoking Man all became dramatically involved, which played out in the later episode " Zero Sum", one of the few episodes of the show not to feature Anderson's involvement, although the events were driven by Scully's worsening condition, as well as the Syndicate's plans for unleashing killer bees.


          Once Scully had contracted cancer, she continued to work in her former capacity as Mulder's partner investigating X-Files, apparently debilitated only by occasional nosebleeds, though the issue of mortality was again addressed in " Elegy" late in the season. In the intervening time, notable episodes included the two-part " Tempus Fugit" and " Max", in which Max Fenig from season one's "Fallen Angel" returned briefly as the agents investigated mysterious "lost time" in a deadly plane crash, loosely modeled on TWA Flight 800.


          Amidst what was considered the show's darkest year, " Small Potatoes" provided a lighter tone. The episode was written by Vince Gilligan, and featured departed X-Files writer and former Flukeman Darin Morgan in the role of Eddie Van Blundht, a shape-shifting self-described "loser" who becomes the focus of Scully and Mulder's investigation of a West Virginia town where children are being born with tails. The final scenes of the episode provided " shippers" with the sight of "Mulder" and Scully finally together, the first of many such jokes by the writers in later seasons. Season 4 ended with " Gethsemane", a resolution which appeared to leave one main character near death and kill off the other one, as well as turning his entire belief system into a house of cards.


          


          Season 5 (19971998)


          When season 5 opened, to the show's best numbers ever (with the exception of "Leonard Betts"), it turned out Fox Mulder was still alive, having gone into hiding after becoming involved with Michael Kritschgau, a renegade Department of Defense employee. The continuation of the three-part arc with " Redux" and " Redux II" brought Scully's metastasizing cancer to the fore, as Mulder continued to question his own ideas about aliens and government conspiracies, while working to find a cure to a disease he believes the government gave Scully. Scully is finally cured, though it's unclear what has caused the intervention, and what sacrifices have been made for the end. Skinner's loyalties are in question, and the Cigarette Smoking Man is seemingly put out of commission by the Syndicate.


          These events were soon followed by Chris Carter's " The Post-Modern Prometheus", which he both wrote and directed. It was the show's only episode filmed entirely in black-and-white, a retelling of the story of Frankenstein (subtitled by author Mary Shelley, The Modern Prometheus), mixed with allusions to Young Frankenstein, Jerry Springer, comic books, David Lynch's The Elephant Man, and Cher. Carter earned his second DGA nomination for his work. A few months earlier in 1997, The X-Files had received its largest awards recognition yet for its fourth season, with 12 Emmy nominations including best drama series, sound mixing, makeup, music, directing, writing, two nominations for editing, and wins for sound editing, art direction, and Anderson. Duchovny was also nominated at both this event and at the Golden Globes, where along with Anderson's win, he won best actor in a TV drama and the show itself won that category for a second year  taking all three top awards. The X-Files also won a second Saturn Award for best genre television series, and Anderson won for best actress; these awards were given by the Academy of Science Fiction, Fantasy, and Horror Films.


          Chris Carter's contract with FOX ran through the fifth season, and he and the stars had originally preferred to stop there, turning The X-Files into a series of films; but the show was such a hit that FOX was intent to continue it on TV in some form, and Carter was convinced to sign a new contract, retaining creative control. In a very rare move for a show still in production, a feature film of The X-Files had been planned by Carter ever since the show achieved commercial success in season two. The film's scripts were printed in red ink on red paper to ensure secrecy by making it impossible to photocopy, and it was largely filmed in California between season four's "Gethsemane" and season five's resumption of the plot with "Redux", pushing back the debut date for the season to November 1997 and resulting in the fifth being (until the ninth) the shortest season, only 20 episodes.


          As a result, several episodes in season five featured either Scully or Mulder at the expense of the other, to make time for personal projects or re-shoots on the film throughout the season (both stars were now reportedly receiving the same pay, $100,000 per episode). " Christmas Carol" and " Emily", written by the team of Spotnitz, Gilligan and Shiban, were the first mythology episodes mostly centered around Scully. In "Christmas Carol", she receives further information about her abduction, coinciding with the mysterious arrival of a young child into her life.


          Another result was that two episodes of the season, " Unusual Suspects" and "Travelers", focused on the origins of The Lone Gunmen in 1989 and the origin of the X-File cases at the FBI during the McCarthy era in the 1950s, respectively. Duchovny appears only briefly in the episodes, and Anderson is in neither. Richard Belzer guest starred in "Unusual Suspects", playing Detective John Munch of Homicide & Law & Order: SVU. "Unusual Suspects" was later followed up in the sixth season with "Three of a Kind", and these episodes about Lone Gunmen John Fitzgerald Byers ( Bruce Harwood), Richard "Ringo" Langly ( Dean Haglund), and Melvin Frohike ( Tom Braidwood) later became the basis for a short-lived spinoff in 2001.


          Early in 1998, the show, largely written by a staff of regulars, aired its first episodes by well-known guest writers. Stephen King contributed " Chinga" (also known as "Bunghoney"), about a demonic doll, which was co-written with Chris Carter and featured Scully investigating the case, between tongue-in-cheek phone conversations with Mulder. The episode, directed by Kim Manners, received mixed reviews. Next up was " Kill Switch", written by cyberpunk author William Gibson along with Tom Maddox. The episode covered issues of virtual reality and received better reception. Then an episode aired where both Mulder and Scully's diverging viewpoints on a vampire case were presented, and humorously contrasted. Vince Gilligan's "Bad Blood", another pairing with "Small Potatoes" director Cliff Bole, was a fan favorite and featured Luke Wilson in a guest role as a young Texas sheriff with or without "buck teeth".


          In February, the fifth season continued a tradition of mythology episodes in sweeps month and aired the dramatic two-part episodes "Patient X" and "The Red and the Black", the latter of which was again directed by Carter. These dealt with the beginning of colonization, and introduced two new characters, Cassandra Spender (a chronic alien abductee, played by Veronica Cartwright, who was nominated for two Emmys in the role) and her estranged son Jeffrey Spender (a colleague of Mulder and Scully at the FBI, played by Chris Owens). The episodes also juxtaposed Mulder's ongoing crisis of belief in the existence of aliens, with the machinations of the Syndicate and Scully's own personal experiences. Krycek and Covarrubias were involved, while the Cigarette Smoking Man continued to be largely out of the picture during the fifth season. Leading up to the end of the year, more monster of the week episodes were aired, including "Mind's Eye" (guest starring Lili Taylor as a blind woman suspected of murder, and written by season 5 story editor Tim Minear), "The Pine Bluff Variant" (about Mulder's involvement in a plot to spread deadly biological terrorism, with tie-ins to the ongoing mythology) and "Folie  deux" (about Mulder and Scully's investigation into a telemarketing employee who claimed his boss could turn into an insect).


          
            [image: "The End" was the last episode to be filmed in rainy Vancouver, British Columbia (pictured), closing season 5. The show produced 117 episodes in Canada before moving to Los Angeles in its sixth season.]
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          David Duchovny had been unhappy with his geographical separation from his wife Ta Leoni, although his discontent was popularly attributed to frustration with climatic conditions in Vancouver. Gillian Anderson also wanted to return home to the United States, and Carter decided to move production to Los Angeles following the fifth season. The season ended in May 1998 with "The End", the final episode shot in Vancouver and the final episode with the involvement of many of the original crew members who had worked on the show for its previous five years, including director and producer R. W. Goodwin and his wife Sheila Larken (who played Margaret Scully and would later return briefly). "The End" introduced Diana Fowley, a new character who had apparently once worked with Mulder on early X-Files, but it focused largely on the efforts of the Syndicate to get control of mind-reading chess prodigy Gibson Praise.


          The X-Files were closed for a second time in this episode (following season 2). This set up the events of the film, The X-Files, which had just completed post-production and was to open in theatres one month later. The show finished its fifth season with a season Nielsen average of 12.1, its all time peak viewership, and an X-Files record of 16 Emmy nominations (winning two), in addition to winning the Golden Globe for best drama series for the third year. Overall, seasons three to five appear to have marked the show's most popular and acclaimed period.


          



          


          The X-Files: Fight the Future (1998)


          In summer 1998 the series produced a feature length motion picture, The X-Files, also known as The X Files: Fight the Future. It was intended to be a continuation of the season five finale "The End" (5x20), but was also meant to stand on its own. The season six opener "The Beginning" picked up where the film left off. The majority of the film was shot in the break between the show's fourth and fifth seasons.


          The film was written by Chris Carter and Frank Spotnitz and directed by series regular Rob Bowman. In addition to Mulder, Scully, Walter Skinner and the Cigarette Smoking Man, it featured guest appearances by Martin Landau, Armin Mueller-Stahl, and Blythe Danner as characters that only appeared in the film (though Mueller-Stahl's Conrad Strughold is later mentioned in the series). It also had the last X-Files appearance by John Neville as the Well-Manicured Man. Jeffrey Spender, Diana Fowley, Alex Krycek and Gibson Praise do not appear in the film. The film had a strong domestic opening and got mostly positive reviews from critics. However, its box office dropped sharply after the first weekend. Although it failed to make a profit during theatrical release, due to a very high promotional budget, The X-Files film was more successful internationally. Anderson and Duchovny received equal pay for the film, unlike their original contracts for the series.


          The worldwide theatrical box office total was $189 million. The film's production cost was close to $66 million, and its advertising budget was similar.


          


          Season 6 (19981999)


          Over the course of the previous two years, the show had built upon the mythology storylines that grew in complexity and prominence (and confusion, especially for new viewers) as the show progressed. The loyalties of the Cigarette Smoking Man and Krycek were continually shifting and the influence of CSM appeared to be waning. Above all, the Syndicate's co-operation with the colonizers was proven to be a ploy, as they were secretly attempting to develop a vaccine to the black oil (also known as "purity") which was shown to be an agent which would allow for the transportation of alien beings, and which would be spread through bees come the time for colonization. However, another alien faction was proven to exist, and these rebels opposed the colonists and the Syndicate for their co-operation. Consequently, in mid-season 6 "full disclosure" episodes "Two Fathers" and "One Son", the rebels destroyed the Syndicate.


          At the end of The X-Files film, the X-Files had again been re-opened. However, Agents Spender and Fowley were assigned to them rather than Mulder and Scully, who were reassigned from Walter Skinner  who continued to appear on the show, nevertheless  to a new boss, Assistant Director Alvin Kersh (played by James Pickens, Jr.). Gibson Praise was dispatched in the first episode of season 6, "The Beginning" (which also posited a possible alien source for humanity), and Jeffrey Spender was also written out of the show during season 6, while Mimi Rogers' Diana Fowley continued to play a role and appeared quite close to the Cigarette Smoking Man. The latter character was finally given a name, CGB Spender, and an identity  father of Jeffrey and ex-husband of Cassandra.


          With the move to Los Angeles, California in season 6, many changes behind the scenes occurred, as much of the original X-Files crew was gone. New production designer Corey Kaplan, editor Lynne Willingham, writer David Amann, and director and producer Michael Watkins would stay on for several years. Bill Roe became the show's new director of photography, and episodes generally had a drier, brighter look due to the sunshine and climate of California, as compared with the rain, fog and temperate forests of Vancouver, Canada. Early in the sixth season, the producers took advantage of the new location, setting the show in parts of the country they had not been able to write episodes in previously. For example, Vince Gilligan's "Drive" (about a man subject to an unexplained illness) was a frenetic action episode, unusual for The X-Files, not least due to its setting on roads in the stark desert of Nevada. The "Dreamland" two-parter was also set in Nevada, this time in the legendary Area 51. It marked another comedy outing for the show, in a season increasingly light in tone, with guest star Michael McKean playing man in black Morris Fletcher, who switches bodies with Fox Mulder during the course of the episodes. It is the only non-mythology two part episode of The X-Files.


          The sixth season also explored the ever-deepening bond between Mulder and Scully. The episode "Triangle" was Chris Carter's fifth try at directing as well as writing The X-Files. With its ambitious mise-en-scne featuring continuous takes and split screens, and its setting on an ocean liner on the eve of World War II (played by RMSQueen Mary anchored in Long Beach, California), it was widely seen as a bid for an Emmy Award, which Carter did not receive, though the episode was up for sound editing. "Triangle" concerned Mulder's trip to the Bermuda Triangle to investigate an X-File there, disobeying superiors such as Kersh, in parallel with Scully and The Lone Gunmen's dogged efforts to locate him, contrasting this with time warp versions of all the main characters in September 1939, and ending with a pivotal " shipper" moment while leaving both the preceding events and the agents' relationship ambiguous. Whether they "should" or "should not" consummate their " platonic" love was a matter of immense debate among the fan community for years, and is still subject to scrutiny, since even after abundant hints Carter refuses to substantiate whether the two characters ever had sex. Other episodes that season, such as "The Rain King", "Monday", "Field Trip", and Carter's "Milagro" and "How the Ghosts Stole Christmas" (guest starring Ed Asner and Lily Tomlin), also dealt primarily with romantic relationships and alternate realities, using these to comment on Mulder and Scully's status.


          Late in the season, David Duchovny  who had a master's degree in English and considered a career as a writer before joining the cast  contributed his first solo X-Files script, "The Unnatural", which he also directed. It was about Josh "Ex" Exley, a baseball-loving alien who played in the Negro Leagues after the fabled Roswell crash in 1947. A baseball announcer in "The Unnatural" was voiced by famous Los Angeles Dodgers announcer Vin Scully, Chris Carter's original inspiration for the name of Dana Scully. The episode was also originally set to feature the involvement of Darren McGavin, star of early X-Files inspiration Kolchak: The Night Stalker. McGavin had to pull out due to illness, but he does appear as original X-File investigator Agent Arthur Dales in season five's "Travelers" and season six's "Agua Mala" (about Mulder and Scully's discovery of a dangerous water-based life form during a hurricane in Florida).


          Some longtime fans were alienated by the show in season 6, due to the different tone taken by most stand-alone episodes after the move to Los Angeles Rather than adhering to the previous style of "monsters of the week", they were often romantic or gently humorous or both, such as "Arcadia", where Mulder and Scully pose as a married couple in a gated community in order to solve a case, or the darker, campy "Terms of Endearment", starring Bruce Campbell as a demon. Meanwhile, some felt there was no coherent plan to the mytharc, that Carter was "making it all up as he goes along". The show ended season 6 with solid ratings, but its lowest average since season two, beginning a decline that would continue for the final three years of its run. This may have been due to different competition on Sunday nights, or because viewers felt the show was burning out or even " jumping the shark" (the show would actually reference the concept in its episode "Jump the Shark" three years later). The show's producers acknowledged they had been trying to do something different from previous years in season six. The X-Files was nevertheless FOX's highest rated show that year, and was nominated for eight Emmys in 1999, winning one for makeup. It was also nominated for SAG Awards for Anderson, Duchovny and Outstanding Performance by an Ensemble Cast, recognizing Pileggi, Pickens, Owens and Davis' continuing contributions.


          As compared with other seasons, relatively few mythology episodes were made during season 6, only "The Beginning", the stand-alone "S.R. 819" (in which Walter Skinner's health is compromised by a mysterious nanotechnology affliction as possible blackmail to force him to turn against Mulder and Scully), "Two Fathers" and "One Son", and the season finale "Biogenesis", the first of a three-part story continued into season 7, about Scully's investigation of an ancient UFO discovered off the coast of West Africa and effects on Mulder from it.


          


          Seasons 7  9 (19992002)


          In November 1999, "The Sixth Extinction" and its second part "Amor Fati" continued the story arc begun in the previous year. New sixth season director Michael Watkins oversaw the latter episode, which was a writing collaboration between Chris Carter and David Duchovny, harkening back to the themes and characters of previous X-Files history  "Anasazi/The Blessing Way/Paper Clip" and Carter's "Redux" trilogy  as well as to The Last Temptation of Christ. However, it was the lowest rated season premiere since 1994's "Little Green Men". Subsequent offerings like "Millennium" (a crossover with Carter's recently canceled other series), and Vince Gilligan's "Hungry" (a sardonic " monster of the week" in which Mulder and Scully barely appeared) and "X-Cops" (an experimental merging with Fox's reality show COPS), did not substantially improve viewership. "Millennium", however, as well as featuring Lance Henriksen reprising his role of Frank Black for the final time, also made waves for showing the first consensual mouth-to-mouth kiss of Mulder and Scully. The occasion was New Year's 2000.


          Nick Chinlund also reprised his role of Donnie Pfaster in "Orison", a sequel to season two's " Irresistible", while Ricky Jay played a magician in "The Amazing Maleeni", which contrasted with the generally more emotional tone of season seven. Novelists Tom Maddox and William Gibson returned with a second episode, " First Person Shooter", this time directed by Chris Carter. There were reports of friction between cast and crew, however. David Duchovny, who had filed a lawsuit with Fox Broadcasting that also alleged Carter was paid "hush money" to approve an unfair syndication contract, was reputed to be bored with The X-Files a year after relocating. The show's production costs since the move from Vancouver  typically over $3 million per episode  were also a matter of concern to the network, as it both financed and distributed the show and could not pass off costs to itself without hurting the corporate bottom line.


          Breaking the formula of standard stand-alone episodes were several efforts written and directed by the show's stars. Gillian Anderson directed her own script for the metaphysical "all things", further exploring Scully's character. It was the first X-Files to be directed by a woman, though the show had had several female writers for periods during seasons 2, 3 and 4 (Carter himself had been subject to a harassment lawsuit years earlier, which was dismissed). Duchovny followed up his prior episode "The Unnatural" with the over-the-top satire, "Hollywood A.D." The title referenced both the Church scandal uncovered therein, and the prospect of Mitch Pileggi's Assistant Director Skinner as a Hollywood player; the self-reflexive episode concerned Skinner's effort to get a blockbuster film made about Mulder and Scully's X-Files investigations, but the "stars" playing the agents are actress Ta Leoni, Duchovny's real life wife as Scully, and comedian Garry Shandling as Mulder. Finally, William Davis, known for his ongoing role as the Cigarette Smoking Man, wrote an episode examining his character, called En Ami. It was one of Davis' final appearances in the show.


          En Ami was also director Rob Bowman's final episode for the show. Before the seventh season finale, longtime writer Vince Gilligan also got the chance to direct his first episode, "Je Souhaite" (about a reluctant genie), and Chris Carter turned in the dark slapstick "Fight Club", a return to Carter's roots in comedy. The episode, guest starring Kathy Griffin, did not go over well, particularly so close to what fans expected would be final revelations to the mythology; it became the lowest-voted episode of the series in a survey of viewers.


          The final three seasons were a time of closure for The X-Files. Characters within the show were written out, including the Cigarette Smoking Man and Mulder's mother, and several plot threads were resolved, including the fate of Fox Mulder's sister Samantha, who had been a long running plot device within the show, in the episodes " Sein Und Zeit" and "Closure". After settling his contract dispute, Duchovny quit full-time participation in the show after the seventh season. This contributed to uncertainties over the likelihood of an eighth season. Carter and most fans felt the show was at its natural endpoint with Duchovny's departure, but it was decided Mulder would be abducted at the end of the seventh season, leaving things open for the actor's return in 11 episodes the following year. Season finale "Requiem" was written by Chris Carter as a possible series finale, but the show was again renewed by Fox, despite lower ratings.


          For the next two years, Carter was offered incentives to continue the show, which he did despite reservations, concluding there were "more stories to tell." Executive producer and screenwriter Frank Spotnitz was largely responsible, with Carter, for running the show in its final two years, introducing new central characters. With Duchovny's involvement reduced (and in anticipation of Anderson's possible absence in the future), the show's eighth season introduced two new X-Files agents, John Doggett and Monica Reyes (played by Robert Patrick and Annabeth Gish, respectively). Doggett was initially the primary character with Anderson, playing off her in a now-reversed dynamic from The X-Files' earliest seasons, with Scully the "believer" and Doggett the "skeptic", once again investigating paranormal monsters of the week. Carter, Spotnitz, John Shiban and Vince Gilligan continued to serve as writers, with Kim Manners frequently directing, but otherwise the behind the scenes staff experienced turnover.


          It was Chris Carter's belief that the series could continue for another ten years with new leads, and the opening credits were accordingly redesigned for the first time in season 9 to emphasize the new actors (along with Pileggi, who was finally listed). This was not to be the case, however, as over the course of the final two seasons, Doggett and Reyes did not provide the ratings boost the producers had hoped for. Following the launch and U.S. commercial failure of spinoff show The Lone Gunmen, whose March 2001 debut episode had dealt with an airplane being hijacked and flown into the World Trade Centre, writers were also finding it hard to deal with stock X-Files themes in the wake of the September 11 attacks.


          The show received meager Emmy attention in its final years, nevertheless picking up a nomination for Bill Roe's cinematography in "This is Not Happening", and a win for makeup in the stand-alone "Deadalive". Robert Patrick won a Saturn Award for Best Actor, however, and the mythology continued to develop, with a new "super soldiers" concept, and the informer Knowle Rohrer, who interacted with Doggett. Cary Elwes also played a new character. Jeff Gulka's Gibson Praise and Chris Owens' Jeffrey Spender eventually made a return, as well as Scully's mother Margaret, played by Sheila Larken (who had not appeared since the show moved from Vancouver in season 5). The show also alluded to religious allegory in a story line about Scully's pregnancy. It was a seeming reversal of earlier seasons' mythology, in which experiments that had given the character her cancer had also left Scully infertile.


          Duchovny returned over the eighth season for several dramatic episodes, and flashbacks were seen in the ninth. Duchovny also directed an episode. Anderson was nominated for her final Screen Actors Guild award as Dana Scully in 2001. The Mulder/Scully relationship by this point reflected what some " shippers" had imagined for years, although others were dissatisfied or offended by the characterizations. The two were eventually joined by Baby William, Scully's child via an implant related to her abduction, while the crew also offered a tribute to an Internet fan fiction writer who had died from cancer in 2001, creating the character of young FBI Agent Leyla Harrison (a self-professed admirer of Mulder and Scully) to honour her memory in the season 8 episode "Alone" and Season 9 episode "Scary Monsters."


          The X-Files completed its ninth and final season with the two-hour episode " The Truth", which reunited David Duchovny, Gillian Anderson, and much of the original cast. It first aired on May 19, 2002, finishing third in its timeslot (13.2 million viewers) in the Nielsen ratings, with a slightly lower audience share than the original X-Files pilot episode. The show ceased production at the end of the ninth season  on a cliffhanger, though Carter knew that this would be the final episode. Carter's Ten Thirteen Productions also went into hibernation, and actors, writers, producers and technical staff all moved on to other projects. The show's final Emmy nomination in 2002 went to composer Mark Snow.


          


          The X-Files: I Want To Believe (2008)


          The X-Files: I Want to Believe is the second movie based on the series, after the original 1998 film adaptation, The X-Files. Filming took place in Vancouver and ended on March 11, 2008. The movie was directed by Carter and co-written by Carter and Frank Spotnitz. It was released in the United States on July 25, 2008.


          


          Episode types


          The X-Files combined continuing serial drama elements, such as those often found in miniseries and soap operas, with individual standalone episodes that did not require a viewer to understand the show's history prior to watching. Due to these differing episode types, fans as well as the show's producers commonly divide X-Files episodes into two categories:


          
            	"Mythology" or "Mytharc" episodes told the tale of a governmental conspiracy revolving around extraterrestrials.


            	Standalone or " Monster-of-the-Week" episodes dealt with paranormal creatures and situations, while generally being unrelated to the series mythology.

          


          


          Mytharc episodes


          Major mythology episodes were typically presented as season premieres and finales each year, as well as several times throughout most seasons. They made up about one third of the total episodes, and often occurred as two-parters.


          Below is a list of episodes that tell the mythology story, according to The X-Files Mythology DVD series released in 2005. They are listed in original broadcast order, the same order in which they appear on DVD.


          
            	Season 1: Pilot, Deep Throat, Fallen Angel, E.B.E., The Erlenmeyer Flask


            	Season 2: Little Green Men, Duane Barry, Ascension, One Breath, Red Museum, Colony, End Game, Anasazi


            	Season 3: The Blessing Way, Paper Clip, Nisei, 731, Piper Maru, Apocrypha, Talitha Cumi


            	Season 4: Herrenvolk, Tunguska, Terma, Memento Mori, Tempus Fugit, Max, Zero Sum, Gethsemane


            	Season 5: Redux, Redux II, Patient X, The Red and the Black, The End


            	Season 6: The Beginning, Dreamland, Dreamland II, S.R. 819, Two Fathers, One Son, Biogenesis


            	Season 7: The Sixth Extinction, The Sixth Extinction II: Amor Fati, Sein und Zeit, Closure, En Ami, Requiem


            	Season 8: Within, Without, Per Manum, This is Not Happening, Deadalive, Three Words, Vienen, Essence, Existence


            	Season 9: Nothing Important Happened Today, Nothing Important Happened Today II, Trust No 1, Provenance, Providence, William, The Truth

          


          


          Cast of characters


          
            
              	Actor

              	Character

              	Years
            


            
              	David Duchovny

              	Special Agent Fox William Mulder

              	1993  2002

              Seasons 1-7: 161 episodes

              Season 8: 12 episodes

              Season 9: 2 episodes

              The X-Files: I Want To Believe (2008)
            


            
              	Gillian Anderson

              	Special Agent Dana Katherine Scully, M.D.

              	1993  2002

              The X-Files: I Want To Believe (2008)
            


            
              	Mitch Pileggi

              	Assistant Director Walter S. Skinner

              	1994  1995 (guest star)

              1995  2000 (also starring)

              2000  2002

              The X-Files: I Want To Believe (2008)
            


            
              	Robert Patrick

              	Special Agent John Doggett

              	2000  2002
            


            
              	Annabeth Gish

              	Special Agent Monica Reyes

              	2001  2002
            

          


          


          Recurring guest characters


          
            
              	Actor

              	Character

              	Seasons
            


            
              	William B. Davis

              	C.G.B. Spender, a.k.a.

              Cigarette Smoking Man

              	15, film, 67, 9
            


            
              	Jerry Hardin

              	Deep Throat

              	1, 34, 7
            


            
              	Steven Williams

              	X

              	25, 9
            


            
              	Nicholas Lea

              	Alex Krycek

              	29
            


            
              	Brian Thompson

              	Alien Bounty Hunter

              	28
            


            
              	John Neville

              	Well-Manicured Man

              	35, film
            


            
              	Don S. Williams

              	First Elder

              	35, film, 6
            


            
              	Laurie Holden

              	Marita Covarrubias

              	47, 9
            


            
              	Veronica Cartwright

              	Cassandra Spender

              	56
            


            
              	Chris Owens

              	Agent Jeffrey Spender

              	56, 9
            


            
              	Mimi Rogers

              	Agent Diana Fowley

              	57
            


            
              	James Pickens, Jr.

              	Assistant/Deputy Director Alvin Kersh

              	6, 89
            


            
              	Tom Braidwood

              	Melvin Frohike

              	15, film, 69
            


            
              	Bruce Harwood

              	John Fitzgerald Byers

              	15, film, 69
            


            
              	Dean Haglund

              	Richard Langly

              	15, film, 69
            


            
              	Rebecca Toolan

              	Teena Mulder

              	24, 7
            


            
              	Sheila Larken

              	Margaret Scully

              	15, 89
            


            
              	Adam Baldwin

              	Knowle Rohrer

              	89
            

          


          


          Legacy


          


          Television


          The X-Files directly inspired numerous other TV series, including Strange World, Burning Zone, Special Unit 2, Mysterious Ways, Lost, Carnivle, Dark Skies, The Visitor,. Some of these included former crew-members of The X-Files, such as Lost, whose cinematographer is John Bartley; the mytharc-dominated 24, executive produced by writer Howard Gordon; Six Feet Under, coproduced by Lori Jo Nemhauser; and Supernatural, involving directors David Nutter and Kim Manners, and writer-producer John Shiban.


          The X-Files is parodied in The Simpsons episode The Springfield Files. In it, Mulder and Scully (voiced by Duchovny and Anderson) are sent to Springfield to investigate an alien sighting by Homer Simpson, but end up finding no evidence other than Homer's word (in humorous Simpsons fashion) and depart. The Cigarrete Smoking Man appears in the background when Homer is interviewed, and the show's theme plays whenever the "alien" is on screen.


          The influence can be seen on other levels: television series such as Alias have developed a complex mythology that may bring to mind the "mytharc" of The X-Files. In terms of characterization, the role of Dana Scully was seen as somewhat original, causing a change in "how women [on television] were not just perceived but behaved", and perhaps influencing the portrayal of "strong women" investigators. Many procedural dramas also feature a Mulder-esque lead with a supervisor similar to Skinner or Kersh. Some of these procedurals, such as NCIS, feature a quirky technogeek similar to The Lone Gunmen characters.


          Musical influence can also be heard in The WB/ The CW superhero series Smallville, on which X-Files composer Mark Snow has worked since the show's first episode


          Russell T. Davies said The X-Files had been an inspiration on his current British series Torchwood, describing it as "dark, wild and sexy... The X Files meets This Life." Other shows have been influenced by the tone and mood of The X-Files, e.g., Buffy the Vampire Slayer, which drew from the mood and coloring of The X-Files, as well as from its occasional blend of horror and humor. Joss Whedon described his show as a cross between The X-Files and My So-Called Life.


          [bookmark: .22X-Philes.22]


          "X-Philes"


          As The X-Files saw its viewership expand from a "small, but devoted" group of fans to a worldwide mass audience, digital telecommunications were also becoming mainstream. According to The New York Times, "this may have been the first show to find its audience growth tied to the growth of the Internet." The X-Files was seen to incorporate new technologies into storylines beginning in the early seasons: Mulder and Scully communicated on cellular phones, e-mail contact with secret informants provided plot points in episodes such as "Colony" and "Anasazi", while The Lone Gunmen were portrayed as Internet aficionados as early as 1994. Many X-Files fans also had online access. Fans of the show became commonly known as "X-Philes," a term coined (from the Greek root " -phil-" meaning love or obsession) on an early Fidonet X-Files message board. In addition to watching the show, X-Philes reviewed episodes themselves on unofficial websites, formed communities with other fans through Usenet newsgroups and listservs, and wrote their own fan fiction. As has also become commonplace in television today, episodes never displayed their titles on screen or in TV Guide; the producers disseminated the information via the Internet.


          In Sweden, X-Files fandom correlated with Internet use. Early ISP:s such as Algonet experienced that logins went down to zero as TV4 syndicated X-files at 9 pm.


          Unusually for the time, review sites and fan groups were also influential on the producers. Chris Carter claimed to read them: "The show originally [from 1993 to 1996] aired at 9 o'clock on Friday night and at 10 o'clock, I could get on the Internet and see what people thought of it." Writer-producer Glen Morgan also described how he "would come in on Monday and find all these comments from the Internet that you could directly apply to the next episode... When I started out in television, your only input was if your family called you afterwards, they liked the show... What we found out on The X-Files is that there is an intelligent audience that's out there who doesnt want TV to just wash over them. They want to talk about things."


          The writing staff were prohibited from reading unsolicited scripts or fan fiction for legal reasons, but an online fan base and their critiques of the show became crucial to its early survival. "Beyond the Sea", a 1994 episode which received acclaim, was made (over the objections of FOX executives) partly because "several fans had written messages criticizing Scully's character... they decided the fans had a point" in asking for more depth. In the episode "E.B.E." from the same period, Deep Throat is "shown to be an unreliable character with questionable motives." According to Morgan, "[the network] thought he was just a guy who should feed Mulder information. We went in with the online comments, which, at the time, were presenting some very challenging, articulate notions about who Deep Throat was and his impact on the show." As a result, FOX aired the episode without forcing any changes. Fans also paid close attention to continuity: "Early on, people were really talking about themes and character, and then they became overwhelmed by people who were totally focused on plot points", according to Morgan. The writers received instant criticism from Internet fans when 1994's "Little Green Men" gave an account of Mulder's sister's abduction that contradicted an earlier episode. Writer Frank Spotnitz came up with the idea for the 1996 mythology episode "Apocrypha" when X-Philes at an X-Files convention reminded him of an unresolved plot thread about Scully's sister. This convention was one of a series of official meetings for fans (known as the "X-Files Expo") organized in various U.S. cities, similar to those of other science fiction shows.


          The X-Files also "caught on with viewers who wouldn't ordinarily consider themselves sci-fi fans." Chris Carter said the show was plot-driven, while many fans saw it as character-driven. David Duchovny and Gillian Anderson were characterized as being "Internet sex symbols." As the show grew in popularity, subgroups of fans developed, such as "relationshippers" hoping for a romantic or sexual partnership between Mulder and Scully, or those who already saw one between the lines. The word " shipper" was first used in this context by online X-Files fans on the popular newsgroup alt.tv.x-files as early as mid-1996, responding to the episode "Pusher" in which Mulder and Scully held hands. Other groups arose to pay tribute to the stars, their characters, and even to a small supporting role, Agent Pendrell, while others joined the subculture of " slash" fiction. As of summer 1996, a journalist wrote, "there are entire forums online devoted to the 'M/S' relationship." In addition to "MOTW" (monster of the week), Internet fans invented acronymns such as "UST" (unresolved sexual tension) and "COTR" (conversation on the rock) to aid in their discussions of the agents' relationship, which was itself identified as the "MSR."


          The producers did not endorse some fans' readings, according to a study on the subject: "Not content to allow Shippers to perceive what they wish, Carter has consistently reassured NoRomos [those against the idea of a Mulder/Scully romance] that theirs is the preferred reading. This allows him the plausible deniability to credit the show's success to his original plan even though many watched in anticipation of a romance, thanks, in part, to his strategic polysemy. He can deny that these fans had reason to do so, however, since he has repeatedly stated that a romance was not and would never be." The Scully-obsessed writer in Carter's 1999 episode "Milagro" was read by some as his alter ego, realizing that by this point "she has fallen for Mulder despite his authorial intent." Writers sometimes paid tribute to the more visible fans by naming minor characters after them.


          


          Smithsonian


          On July 16, 2008 Chris Carter and Frank Spotnitz donated several props from the series and new film to the Smithsonian's National Museum of American History. Some of the items included the original pilot script and the poster "I Want to Believe" from Mulder's office.


          


          Influences on the show


          


          Television


          Chris Carter listed television series Alfred Hitchcock Presents, The Twilight Zone, Night Gallery, Tales from the Darkside and especially Kolchak: The Night Stalker as his major influences for the show. Carter said, "Remembering that show, which I loved, I said to the FOX executives, 'There's nothing scary on network television anymore. Let's do a scary show.'" Actor Darren McGavin, who played Carl Kolchak in Kolchak: The Night Stalker, appeared in two episodes of The X-Files as Agent Arthur Dales, a character described as the "father of The X-Files."


          Carter has mentioned that the relationship between Mulder and Scully (platonic but with sexual tension) was influenced by the chemistry between John Steed ( Patrick Macnee) and Emma Peel ( Diana Rigg) in the 1960s British spy TV program The Avengers. One journalist documented possible influence from Nigel Kneale's Quatermass series and its various television and film iterations. Kneale was invited to write for The X-Files, but declined the offer.


          The early 1990s cult hit Twin Peaks is seen as a major influence on the show's dark atmosphere and its often surreal blend of drama and irony. David Duchovny had appeared as a cross-dressing DEA agent in Twin Peaks, and the character of Mulder was seen as a parallel to the show's FBI Agent Dale Cooper. Both shows were filmed in the Pacific Northwest.


          In the pilot episode of The X-Files, the first time Mulder is seen, he's sitting at his desk, and among the clutter on the desk, a framed copy of the Laura Palmer "prom-queen" photo is seen.


          


          Film


          The producers and writers have cited All the President's Men, Three Days of the Condor, Close Encounters of the Third Kind, Raiders of the Lost Ark, Rashomon, The Thing, The Boys from Brazil, The Silence of the Lambs, and JFK as influences on the series. Gangster films such as the Godfather trilogy are also frequently referenced in the show's conspiracy plotlines, particularly concerning the Syndicate. A scene at the end of the episode "Redux II" (5X03), for instance, directly mirrors the famous baptism montage at the end of The Godfather. Chris Carter's use of continuous takes in "Triangle" (6X03) was modeled on Hitchcock's Rope. Other episodes written by Carter made numerous references to other films, as did those by Darin Morgan.


          


          Awards


          Over the course of its nine seasons, the show was nominated for 141 awards, winning a total of 61 individual awards from 24 different agencies, including the Emmys, the Golden Globes, the Environmental Media Awards, and the Screen Actors Guild Awards. The X-Files also won a Peabody Award in 1996, during its third season.


          The show earned a total of 16 Emmys; two for acting, one for writing, and 13 for various technical categories. In September 1994, The X-Files won its first award, the Emmy for Outstanding Individual Achievement in Graphic Design and Title Sequences.


          Peter Boyle later won the Emmy for Outstanding Guest Actor in a Drama Series for his portrayal of the title character in the third-season episode " Clyde Bruckman's Final Repose". In the same year, Darin Morgan won the Emmy for Outstanding Individual Achievement in Writing for a Drama Series for the same episode. "Clyde Bruckman's Final Repose" was one of four highly-acclaimed episodes Morgan wrote during his short time on the show's writing staff. In 1997, both Duchovny and Anderson won Golden Globe awards for the best male and female actors in a drama series. Later that year, Anderson won the Emmy for Outstanding Lead Actress in a Drama Series.


          Throughout its run, The X-Files also won Emmy awards in seven technical categories: Graphic Design and Title Sequences, Cinematography, Sound Editing and Mixing, Art Direction, Single Camera Picture Editing, Makeup, and Special Visual Effects. It was additionally nominated for 15 Saturn Awards, and its wins include three for Best Network Television Series, one for Best Actress on Television (Gillian Anderson), and one for Best Actor on Television (Robert Patrick).


          


          Broadcast history


          The first season of The X-Files premiered on September 10, 1993 on Fox Broadcasting. In the United Kingdom it first aired on satellite television channel Sky One January 19, 1994 before being shown to a wider audience on the terrestrial channel BBC2 from September 19, airing at 21:00. Since then, it has expanded into other countries across the world (including Canada, Latin America, New Zealand, Ukraine, Australia, Republic of Ireland, Singapore, Pakistan, the Philippines, Portugal, Spain, Greece, Croatia, Germany, Poland, South Korea, the Netherlands, Norway, Sweden, Denmark, Finland, South Africa, France, Malaysia, Italy, China, Taiwan, Brazil, Thailand,Turkey, Sri Lanka, Switzerland, Serbia, Bulgaria and Japan),Belgium, either being dubbed or subtitled to accommodate for foreign language viewers.


          For the first few years of its run, its ratings steadily increased, reaching its zenith in terms of ratings by its fifth season. Season 4's "Leonard Betts" which aired on Fox after the Super Bowl in 1997, holds the record for the highest rated episode in the United States. The next 15 highest Nielsen ratings were for "Redux" (5X02), "Redux II" (5X03), " El Mundo Gira" (4X11), "Herrenvolk" (4X01), " Detour" (5X04), "Small Potatoes" (4X20), "Never Again" (4X13), "Unusual Suspects" (5X01), "Schizogeny" (5X09), "Christmas Carol" (5x05), "Gethsemane" (4X24), "Chinga" (5x10), "Patient X" (5X13), "The Rain King" (6ABX07) and "Emily" (5X07).


          The show was first syndicated in the U.S. on a Fox-owned cable channel, FX. This arrangement resulted in a 1999 lawsuit from Duchovny, claiming the contract had not been open to fair bidding. The suit was settled out of court. The X-Files reruns subsequently have been shown on TNT and the Sci-Fi Channel, among others. Carter filed his own lawsuit over syndication issues against 20th Century Fox Television on December 30, 2005; this was seen as the main impediment to plans for a second X-Files film. The lawsuit was settled and a second X-Files film was made, entitled The X-Files: I Want to Believe which was released on 25th July 2008.


          


          Merchandise


          The X-Files-related merchandise includes:


          
            
              	
                
                  	Action figures based on the film


                  	Barbie and Ken dolls as Scully and Mulder


                  	Collectible trading cards

                

              

              	
                
                  	Comic books (by Topps and Checker)


                  	Episode sets on VHS and DVD


                  	Soundtrack recordings on CD

                

              

              	
                
                  	T-shirts


                  	Magazine


                  	Video games

                

              
            

          


          The entire series is currently available on DVD by season. Also available are "mythology" sets which were compilations of episodes that related to its "mytharc" storyline. Forty-eight episodes, selected to represent the best of the show's first four seasons, were also made available on VHS. Video game titles include The X-Files: The Game, The X-Files: Unrestricted Access and The X-Files: Resist or Serve, which expand on the show's storyline.


          


          Ten Thirteen Productions


          Chris Carter founded Ten Thirteen Productions to produce The X-Files, and later produced other shows under that company name. The shows were often shown to be related to one another, and references from one show to the next were often made:


          


          Millennium


          
            	The X-Files fourth season episode " Never Again": Agent Dana Scully goes to a tattoo parlor at the behest of her new acquaintance Ed Jerse. While there she selects a tattoo called an Ouroboros, a depiction of a serpent, coiled into a circle, eating its own tail. This emblem was the logo for the television series Millennium and the fictional group after which the program is named. The episode was written by Glen Morgan & James Wong, who were frequent contributors to Millennium.


            	The X-Files seventh season episode " Millennium": Lance Henriksen and Brittany Tiplady make their final appearances as Millennium characters Frank and Jordan Black. Millennium had been canceled earlier that year, after its third season.


            	Millennium first season episode "Lamentation" (written by Chris Carter): The main character, Frank Black, visits the FBI building and Mulder and Scully are briefly seen descending a stairway. In fact, they are Duchovny and Andersons' stand-ins.


            	Millennium second season episode "Jose Chung's Doomsday Defense": The writer Jose Chung appears, who was first seen in the The X-Files episode, "Jose Chung's From Outer Space". Both episodes were written by Darin Morgan.


            	Millennium second season episode "The Time Is Now": Character Peter Watts ( Terry O'Quinn) picks up a " Morley" cigarette butt, indicating that the nefarious X-Files character, Cigarette Smoking Man, has been lurking in the vicinity recently.

          


          


          Harsh Realm


          This brief 1999 series was based on a comic book series. Gillian Anderson provided voiceovers in the pilot episode, and Terry O'Quinn, who costarred in Millennium and guest starred in several X-Files episodes and the feature film, had a large role. Scott Bairstow, who starred in The X-Files episode " Miracle Man", also had a lead role. In the season 7 X-Files episode "Sein Und Zeit", written by Chris Carter soon after Harsh Realm had been cancelled, a character is seen watching the series on TV. Unlike Millennium and The Lone Gunmen, there is no indication in the produced episodes of this series that it took place in the same universe as The X-Files.


          


          The Lone Gunmen


          This show was a short-lived spinoff that revolved around The X-Files' "The Lone Gunmen" characters: John Fitzgerald Byers, Richard Langly (aka "Ringo") and Melvin Frohike. The show occasionally featured guest appearances by The X-Files characters, such as Walter Skinner in the episode "The Lying Game"; and Fox Mulder and Morris Fletcher in the finale episode, "All About Yves". With the cancellation of The Lone Gunmen series coming after a cliffhanger finale, The X-Files episode " Jump the Shark" served as its resolution, showing the trio getting killed while attempting to stop the release of a contagion. It also featured other characters from The Lone Gunmen show.
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        The Young Person's Guide to the Orchestra


        
          

          The Young Person's Guide to the Orchestra, op.34 is a musical composition by Benjamin Britten in 1945 with a subtitle "Variations and Fugue on a Theme of Purcell". The work is one of the best-known pieces by the composer, and is one of the three popularly-used scores in children's music education, together with Saint-Sans' The Carnival of the Animals and Prokofiev's Peter and the Wolf.


          This work, in composer's own words: is affectionately inscribed to the children of John and Jean Maud: Humphrey, Pamela, Caroline and Virginia, for their edification and entertainment.


          


          Background


          Britten worked for Crown Film Unit where he wrote this accompanying music for the documentary film Instruments of the Orchestra produced by BBC for children's music education. He began to write the music in mid-December 1945 till the midnight of New Year's Eve. Although the film was shown on 29 November 1946 with the music performed by the London Symphony Orchestra under Malcolm Sargent as both conductor and narrator, the piece had received its premiere on 15 October by the Liverpool Philharmonic Orchestra under Sargent with Eric Crozier as the narrator (see "Narration" below). This work has become popular in its own right and is often performed without the narration that introduces the listeners to the instruments of the orchestra.


          


          Instrumentation


          The work is scored for piccolo, 2 flutes, 2 oboes, 2 clarinets in B flat and A, 2 bassoons, 4 horns in F, 2 trumpets in C, 3 trombones, tuba, percussion (timpani, bass drum, cymbals, tambourine, triangle, side drum, wood block, xylophone, castanets, tam-tam and whip), harp and strings.


          


          Structure


          The sections of the piece and instruments introduced by the variations are as follows.


          
            	Theme: Allegro maestoso e largamente


            	Variation A: Presto


            	Piccolo and Flute


            	Variation B: Lento


            	Oboes


            	Variation C: Moderato


            	Clarinets


            	Variation D: Allegro alla marcia


            	Bassoons


            	Variation E: Brillante: alla polacca


            	Violins


            	Variation F: Meno mosso


            	Violas


            	Variation G: -


            	Cellos


            	Variation H: Cominciando lento ma poco a poco accel. al Allegro


            	Double Basses


            	Variation I: Maestoso


            	Harp


            	Variation J: L'istesso tempo


            	Horns


            	Variation K: Vivace


            	Trumpets


            	Variation L: Allegro pomposo


            	Trombones and tuba


            	Variation M: Moderato


            	Percussion


            	Fugue: Allegro molto

          


          The work is based on a theme from Abdelazar written by Henry Purcell. In the introduction, the theme is initially played by the entire orchestra, then by the individual sections of the orchestra: first the woodwinds, then the brass, then the strings, and finally by the percussion.


          After this introduction to the different families of the orchestra by repetitions of the theme, there is a more in-depth look at the different instrument families with variations on the theme played by individual instruments. Although it starts by featuring the piccolo and flutes, the underlying harmonic structure is maintained by the harp and strings. Each member of the woodwind family is then introduced in turn, highlighting the unique sound of each instrument.


          This format is then copied by the strings in turn, and then by the brass and percussion, travelling through their individual variations.


          After the whole orchestra has been taken in pieces, it is reassembled using an original fugue which starts with the piccolo, followed in by all the woodwinds, strings, brass and percussion in turn. Once everyone has entered, the brass are re-introduced with Purcells original melody while the remainder continue the fugue theme until the piece finally comes to an end after building up to a fortississimo finish.


          


          Narration


          A narration was written by Britten's friend Eric Crozier, intended to be spoken by the conductor or a separate speaker during a performance. In fact, the composer arranged two versions of this piece for playing: with narration, or without. The one without narration is more often recorded. The commentary often alters between recordings.
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              	Thiamin
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              	IUPAC name

              	2-[3-[(4-amino-2-methyl- pyrimidin-5-yl)methyl]- 4-methyl-thiazol-5-yl] ethanol
            


            
              	Identifiers
            


            
              	CAS number

              	[59-43-8]
            


            
              	PubChem

              	
            


            
              	MeSH

              	
            


            
              	SMILES

              	
                
                  
                    
                  


                  
                    [Cl-].Cc1c(CCO)sc[n+]1Cc2cncnc2N
                  

                

              
            


            
              	Properties
            


            
              	Molecular formula

              	C12H17N4OS+
            


            
              	Molar mass

              	265.356
            


            
              	Melting point

              	
                248-260 C (hydrochloride salt)

              
            


            
              	Except where noted otherwise, data are given for

              materials in their standard state

              (at 25C, 100kPa)

              Infobox references
            

          


          Thiamin or thiamine, also known as vitamin B1 and aneurine hydrochloride, is one of the B vitamins. It is colorless chemical compound with a chemical formula C12H17N4OS. It is soluble in water, methanol, and glycerol and practically insoluble in acetone, ether, chloroform, and benzene. Thiamin decomposes if heated. Its chemical structure contains a pyrimidine ring and a thiazole ring.


          Thiamin is essential for neural function and carbohydrate metabolism. A severe thiamin deficiency results in Beriberi which is a nerve and heart disease. In less severe deficiency, nonspecific signs include malaise, weight loss, irritability and confusion.


          


          History


          Thiamin was first discovered in 1910 by Umetaro Suzuki in Japan when researching how rice bran cured patients of beriberi. He named it aberic acid (later oryzanin). He did not determine its chemical composition, nor that it was an amine. It was first crystallized by Jansen and Donath in 1926 (they named it aneurin, for antineuritic vitamin). Its chemical composition and synthesis was finally reported by Robert R. Williams in 1935. He also coined the current name for it, thiamine.


          Antagonists


          Thiamin in foods can be degraded in a variety of ways. Sulfites, which are added to foods usually as a preservative, will attack thiamin at the methylene bridge in the structure, cleaving the pyrimidine ring from the thiazole ring. The rate of this reaction is increased under acidic conditions. Thiamin can also be degraded by thiaminases. Some thiaminases are produced by bacteria. Bacterial thiaminases are cell surface enzymes that must dissociate from the membrane before being activated. The dissociation can occur in ruminants under acidotic conditions. Rumen bacteria also reduce sulfate to sulfite, therefore high dietary intakes of sulfate can have thiamin-antagonistic activities.


          Plant thiamin antagonists are heat stable and occur as both the ortho and para hydroxyphenols. Some examples of these antagonists are caffeic acid, chlorogenic acid and tannic acid. These compounds interact with the thiamin to oxidize the thiazole ring, thus rendering it unable to be absorbed. Two flavonoids, quercetin and rutin, have also been implicated as thiamin antagonists.


          


          Absorption


          Thiamin is released by the action of phosphatase and pyrophosphatase in the upper small intestine. At low concentrations the process is carrier mediated and at higher concentrations, absorption occurs via passive diffusion. Active transport is greatest in the jejunum and ileum. The cells of the intestinal mucosa have thiamin pyrophosphokinase activity, but it is unclear whether the enzyme is linked to active absorption. The majority of thiamin present in the intestine is in the phosphorylated form, but when thiamine arrives on the serosal side of the intestine it is often in the free form. The uptake of thiamine by the mucosal cell is likely coupled in some way to its phosphorylation/dephosphorylation. On the serosal side of the intestine, evidence has shown that discharge of the vitamin by those cells is dependent on Na+-dependent ATPase.


          


          Transport


          


          Bound to serum proteins


          The majority of thiamin in serum is bound to proteins, mainly albumin. Approximately 90% of total thiamin in blood is in erythrocytes. A specific binding protein called thiamin-binding protein (TBP) has been identified in rat serum and is believed to be a hormonally regulated carrier protein that is important for tissue distribution of thiamin.


          


          Cellular uptake


          Uptake of thiamin by cells of the blood and other tissues occurs via active transport. About 80% of intracellular thiamin is phosphorylated and most is bound to proteins. In some tissues, thiamin uptake and secretion appears to be mediated by a soluble thiamin transporter that is dependent on Na+ and a transcellular proton gradient. The highest concentration of the transporter have been found in skeletal muscle, heart, and placenta.


          


          Tissue Distribution


          Human storage of thiamin is about 25 to 30 mg with the greatest concentrations in skeletal muscle, heart, brain, liver, and kidneys. Thiamin monophosphate(TMP) and free thiamin is present in plasma, milk, cerebrospinal fluid, and likely all extracellular fluids. Unlike the highly phosphorylated forms of thiamin, TMP and free thiamin are capable of crossing cell membranes. Thiamin contents in human tissues are less than those of other species.


          


          Deficiency


          Systemic thiamin deficiency can lead to myriad problems including neurodegeneration, wasting and death. A lack of thiamin can be caused by malnutrition, alcoholism, a diet high in thiaminase-rich foods (raw freshwater fish, raw shellfish, ferns) and/or foods high in anti-thiamine factors (tea, coffee, betel nuts).


          Well-known syndromes caused by thiamin deficiency include Wernicke-Korsakoff syndrome and beriberi, diseases also common with chronic alcoholism.


          Polioencephalomalacia (PEM), is the most common thiamin deficiency disorder in young ruminant and nonruminant animals. Symptoms of PEM include a profuse, but transient diarrhea, listlessness, circling movements, star gazing or opisthotonus (head drawn back over neck), and muscle tremors.


          It is thought that many people with diabetes have a deficiency of thiamin and that this may be linked to some of the complications that can occur.


          


          Alcoholic Brain Disease


          Thiamin and thiamin-using enzymes are present in all cells of the body, thus, a thiamin deficiency would seem to adversely affect all of the organ systems. However, the nervous system (and heart) shows particular sensitivity to the effects of a thiamin deficiency at the cellular level.


          Nerve cells and other supporting cells (such as glial cells) of the nervous system require thiamin. Examples of neurologic disorders that are linked to alcohol abuse include Wernickes Encephalopathy ( Wernicke-Korsakoff syndrome) and Korsakoffs psychosis (alcohol amnestic disorder) as well as varying degrees of cognitive impairment.


          How does alcoholism induce thiamin deficiency? The enzymes transketolase, pyruvate dehydrogenase (PDH) and alpha-ketoglutarate dehydrogenase (-KGDH) all require thiamin as a cofactor in order to function in carbohydrate metabolism. Therefore, a thiamin deficiency would be detrimental to the functionality of these enzymes. Transketolase is important in the pentose phosphate pathway. PDH and -KGDH function in biochemical pathways that result in the generation of adenosine triphosphate (ATP), which is a major form of energy for the cell. PDH is also needed for the production of acetylcholine, a neurotransmitter, and for myelin synthesis. During metabolism, PDH determines whether the process is aerobic or anaerobic, and -KGDH is responsible for determining the rate of the citric acid cycle.


          What are the mechanisms of alcohol-induced thiamin deficiency? 1) Inadequate nutritional intake: Alcoholics tend to intake less than the recommended amount of thiamin, however it is also seen that others have an extremely high level of free thiamin, suggesting an inability of these individuals to convert thiamin to the biologically active, phosphorylated form. 2) Decreased uptake of thiamin from the GI tract: Active transport of thiamin into the enterocyte occurs mostly in conditions of low thiamin concentration. The absorption is disturbed during acute alcohol exposure as illustrated by less thiamin being converted into the phosphate-containing form, suggesting a dysfunction of the enzyme responsible for this transformation: thiamin diphosphokinase. 3) Impaired thiamin utilization: Magnesium, which is required for the binding of thiamin to thiamin-using enzymes within the cell, is also deficient due to chronic alcohol consumption. The inefficient utilization of any thiamin that does reach the cells will further exacerbate the thiamin deficiency.


          Following improved nutrition and the removal of alcohol consumption, some impairments linked with thiamin deficiency are reversed; particularly poor brain functionality.


          


          Diagnostic testing


          A positive diagnosis test for thiamine deficiency can be ascertained by measuring the activity of the enzyme transketolase in erythrocytes. Thiamine can also be seen directly in whole blood following the conversion of thiamine to a fluorescent thiochrome derivative. However, this test may not reveal the deficiency in diabetic patients.


          


          Thiamine phosphate derivatives


          There are four known natural thiamine phosphate derivatives: thiamine monophosphate (ThMP), thiamine diphosphate (ThDP) or thiamine pyrophosphate (TPP), thiamine triphosphate (ThTP), and the recently discovered adenosine thiamine triphosphate (AThTP).


          


          Thiamine pyrophosphate


          Thiamine pyrophosphate (TPP), also known as thiamin diphosphate (ThDP), and cocarboxylase is a coenzyme for several enzymes that catalyze the dehydrogenation ( decarboxylation and subsequent conjugation to Coenzyme A) of alpha-keto acids. Examples include:


          
            	In mammals:

              
                	pyruvate dehydrogenase and -ketoglutarate dehydrogenase ( metabolism of carbohydrates)


                	branched-chain alpha-keto acid dehydrogenase


                	2-hydroxyphytanoyl-CoA lyase


                	transketolase (functions in the pentose phosphate pathway to synthesize NADPH and the pentose sugars deoxyribose and ribose )

              

            

          


          
            	In other species:

              
                	pyruvate decarboxylase (in yeast)


                	several additional bacterial enzymes

              

            

          


          TPP is synthesized by the enzyme thiamin pyrophosphokinase, which requires free thiamin, magnesium, and adenosine triphosphate.


          


          Thiamine triphosphate


          Thiamine triphosphate (ThTP) was long considered a specific neuroactive form of thiamin. However, recently it was shown that ThTP exists in bacteria, fungi, plants and animals suggesting a much more general cellular role. In particular in E. coli it seems to play a role in response to amino acid starvation.


          


          Adenosine thiamine triphosphate


          Adenosine thiamine triphosphate (AThTP) or thiaminylated adenosine triphosphate has recently been discovered in Escherichia coli where it accumulates as a result of carbon starvation. In E. coli, AThTP may account for up to 20% of total thiamin. It also exists in lesser amounts in yeast, roots of higher plants and animal tissues.


          


          Genetic diseases


          Genetic diseases of thiamin transport are rare but serious. Thiamin Responsive Megaloblastic Anaemia with diabetes mellitus and sensorineural deafness (TRMA) is an autosomal recessive disorder caused by mutations in the gene SLC19A2, a high affinity thiamine transporter. TRMA patients do not show signs of systemic thiamin deficiency, suggesting redundancy in the thiamin transport system. This has led to the discovery of a second high affinity thiamin transporter, SLC19A3.


          


          Research


          


          High doses


          The RDA in most countries is set at about 1.4 mg. However, tests on volunteers at daily doses of about 50 mg have claimed an increase in mental acuity.


          


          Thiamin as an insect repellent


          Some studies suggest that taking thiamin 25 to 50 mg three times per day is effective in reducing mosquito bites. A large intake of thiamin produces a skin odour that is not detectable by humans, but is disagreeable to female mosquitoes. Thiamin takes more than 2 weeks before the odour fully saturates the skin. With the advances in topical preparations there is an increasing number of thiamin based repellent products. There is anecdotal evidence of thiamin products being effective in the field (Australia, US and Canada), but one study found thiamin had no effect.


          


          Autism


          A 2002 pilot study administered thiamin tetrahydrofurfuryl disulfide (TTFD) rectally to ten autism spectrum children, and found beneficial clinical effect in eight. This study has not been replicated and a 2006 review of thiamin by the same author did not mention thiamin's possible effect on autism.
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        Third law of thermodynamics


        
          

          
            
              	Laws of thermodynamics
            


            
              	Zeroth Law
            


            
              	First Law
            


            
              	Second Law
            


            
              	Third Law
            


            
              	Fundamental Law
            


            
              	
            

          


          The third law of thermodynamics is an axiom of nature regarding entropy and the impossibility of reaching absolute zero of temperature. The most common enunciation of third law of thermodynamics is:


          
            
              
                	

                	As a system approaches absolute zero of temperature, all processes cease and the entropy of the system approaches a minimum value.

                	
              

            

          


          The essence of the postulate is that the entropy of the given system near absolute zero depends only on the temperature (i.e. tends to a constant independently of the other parameters).


          


          History


          The third law was developed by Walther Nernst, during the years 1906-1912, and is thus sometimes referred to as Nernst's theorem or Nernst's postulate. The third law of thermodynamics states that the entropy of a system at zero is a well-defined constant. This is because a system at zero temperature exists in its ground state, so that its entropy is determined only by the degeneracy of the ground state; or, it states that "it is impossible by any procedure, no matter how idealised, to reduce any system to the absolute zero of temperature in a finite number of operations".


          An alternative version of the third law of thermodynamics as stated by Gilbert N. Lewis and Merle Randall in 1923:


          
            
              
                	

                	If the entropy of each element in some (perfect) crystalline state be taken as zero at the absolute zero of temperature, every substance has a finite positive entropy; but at the absolute zero of temperature the entropy may become zero, and does so become in the case of perfect crystalline substances.

                	
              

            

          


          This version states not only S will reach zero at T = 0 K, but S itself will also reach zero.


          


          Overview


          In simple terms, the Third Law states that the entropy of a pure substance approaches zero as the absolute temperature approaches zero. This law provides an absolute reference point for the determination of entropy. The entropy determined relative to this point is the absolute entropy.


          A special case of this is systems with a unique ground state, such as most crystal lattices. The entropy of a perfect crystal lattice as defined by Nernst's theorem is zero (if its ground state is singular and unique, whereby log(1) = 0). An example of a system which does not have a unique ground state is one containing half-integer spins, for which time-reversal symmetry gives two degenerate ground states. Of course, this entropy is generally considered to be negligible on a macroscopic scale. Additionally, other exotic systems are known that exhibit geometrical frustration, where the structure of the crystal lattice prevents the emergence of a unique ground state.


          Real crystals with frozen defects obey this same law, so long as one considers a particular defect configuration to be fixed. The defects would not be present in thermal equilibrium, so if one considers a collection of different possible defects, the collection would have some entropy, but not actually have a temperature. Such considerations become more interesting and problematic in considering various forms of glass, since glasses have large collections of nearly degenerate states, in which they become trapped out of equilibrium.


          Another application of the third law is with respect to the magnetic moments of a material. Paramagnetic materials (moments random) will order as T approaches 0 K. They may order in a ferromagnetic sense, with all moments parallel to each other, or they may order in an antiferromagnetic sense, with all moments antiparallel to each other.


          Yet another application of the third law is the fact that at 0 K no solid solutions should exist. Phases in equilibrium at 0 K should either be pure elements or atomically ordered phases.
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              Italia and surrounding territory, 218 BC
            


            
              	
                
                  
                    	Date

                    	73 to 71 BC
                  


                  
                    	Location

                    	Italia
                  


                  
                    	Result

                    	Decisive Roman victory
                  

                

              
            


            
              	Belligerents
            


            
              	Army of escaped slaves

              	Roman Republic
            


            
              	Commanders
            


            
              	Crixus ,

              Oenomaus ,

              Spartacus  ,

              Castus ,

              Gannicus 

              	Gaius Claudius Glaber,

              Publius Varinius,

              Gnaeus Clodianus,

              Lucius Gellius Publicola,

              Gaius Cassius Longinus,

              Gnaeus Manlius,

              Marcus Licinius Crassus,

              Gnaeus Pompeius Magnus,

              Marcus Terentius Varro Lucullus,

              Lucius Quinctius,

              Gnaeus Tremellius Scrofa
            


            
              	Strength
            


            
              	120,000 escaped slaves and gladiators, including non-combatants; total number of combatants unknown

              	3,000+ militia,

              8 Roman Legions (40,00050,000 men),

              12,000+ - organization unknown.
            


            
              	Casualties and losses
            


            
              	Almost all killed in action or crucified

              	Unspecified but heavy

              (50, 1,000, or 4,000 lost through decimation)
            


            
              	^a:Presumed dead, body never found
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          The Third Servile War, also called the Gladiator War and The War of Spartacus by Plutarch, was the last of a series of unrelated and unsuccessful slave rebellions against the Roman Republic, known collectively as the Servile Wars. The Third Servile War was the only one to directly threaten the Roman heartland of Italia and was doubly alarming to the Roman people due to the repeated successes of the rapidly growing band of rebel slaves against the Roman army between 73 and 71 BC. The rebellion was finally crushed through the concentrated military effort of a single commander, Marcus Licinius Crassus, although the rebellion continued to have indirect effects on Roman politics for years to come.


          Between 73 and 71 BC, a band of escaped slaves  originally a small cadre of about 70 escaped gladiators which grew into a band of over 120,000 men, women and children  wandered throughout and raided Italy with relative impunity under the guidance of several leaders, including the famous gladiator-general Spartacus. The able-bodied adults of this band were a surprisingly effective armed force that repeatedly showed they could withstand the Roman military, from the local Campanian patrols, to the Roman militia, and to trained Roman legions under consular command. Plutarch described the actions of the slaves as an attempt by Roman slaves to escape their masters and flee through Cisalpine Gaul, while Appian and Florus depicted the revolt as a civil war in which the slaves waged a campaign to capture the city of Rome itself.


          The Roman Senate's growing alarm about the continued military successes of this band, and about their depredations against Roman towns and the countryside, eventually led to Rome's fielding of an army of eight legions under the harsh but effective leadership of Marcus Licinius Crassus. The war ended in 71 BC when the armies of Spartacus, after long and bitter fighting, retreating before the legions of Crassus, and realizing that the legions of Gnaeus Pompeius Magnus and Marcus Terentius Varro Lucullus were moving in to entrap them, launched their full strength against Crassus' legions and were utterly destroyed.


          The Third Servile War was significant to the broader history of ancient Rome mostly in its effect on the careers of Pompey and Crassus. The two generals used their success in putting down the rebellion to further their political careers, using their public acclaim and the implied threat of their legions to sway the consular elections of 70 BC in their favour. Their actions as Consuls greatly furthered the subversion of Roman political institutions and contributed to the eventual transition of the Roman Republic into the Roman Empire.


          


          Slavery in the Roman republic


          Through varying degrees throughout Roman history, the existence of a pool of inexpensive labor in the form of slaves was an important factor in the economy. Slaves were acquired for the Roman workforce through a variety of means, including purchase from foreign merchants and the enslavement of foreign populations through military conquest. With Rome's heavy involvement in wars of conquest in the first and second centuries BC, tens if not hundreds of thousands of slaves at a time were imported into the Roman economy from various European and Mediterranean acquisitions. While there was limited use for slaves as servants, craftsmen, and personal attendants, vast numbers of slaves worked in mines and on the agricultural lands of Sicily and southern Italia.


          For the most part, slaves were treated harshly and oppressively during the Roman republican period. Under Republican law, a slave was not considered a person, but property. Owners could abuse, injure or even kill their own slaves without legal consequence. While there were many grades and types of slaves, the lowest  and most numerous  grades who worked in the fields and mines were subject to a life of hard physical labor.


          This high concentration and oppressive treatment of the slave population led to rebellions. In 135 BC and 104 BC, the First and Second Servile Wars, respectively, erupted in Sicily, where small bands of rebels found tens of thousands of willing followers wishing to escape the oppressive life of a Roman slave. While these were considered serious civil disturbances by the Roman Senate, taking years and direct military intervention to quell, they were never considered a serious threat to the Republic. The Roman heartland of Italia had never seen a slave uprising, nor had slaves ever been seen as a potential threat to the city of Rome. This would all change with the Third Servile War.


          


          The rebellion begins (73 BC)


          


          The Capuan revolt
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          In the Roman Republic of the first century, gladiatorial games were one of the more popular forms of entertainment. In order to supply gladiators for the contests, several training schools, or ludi, were established throughout Italia. In these schools, prisoners of war and condemned criminals  who were considered slaves  were taught the skills required to fight to the death in gladiatorial games. In 73 BC, a group of some 200 gladiators in the Capuan school owned by Lentulus Batiatus plotted an escape. When their plot was betrayed, a force of about 70 men seized kitchen implements, ("choppers and spits"), fought their way free from the school, and seized several wagons of gladiatorial weapons and armor.


          Once free, the escaped gladiators chose leaders from their number, selecting two Gallic slaves  Crixus and Oenomaus  and Spartacus, who was said either to be a Thracian auxiliary from the Roman legions later condemned to slavery, or a captive taken by the legions. There is some question as to Spartacus's nationality, however, as a Thraex (plural Thraces or Threses) was a type of gladiator in Rome, so that the title "Thracian" may simply refer to the style of gladiatorial combat in which he was trained.


          These escaped slaves were able to defeat a small force of troops sent after them from Capua, and equip themselves with captured military equipment as well as their gladiatorial weapons. Sources are somewhat contradictory on the order of events immediately following the escape, but they generally agree that this band of escaped gladiators plundered the region surrounding Capua, recruited many other slaves into their ranks, and eventually retired to a more defensible position on Mount Vesuvius.


          


          Defeat of the praetorian armies
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              Initial movements of Roman and Slave forces from the Capuan revolt up to and including the winter of 7372 BC.
            

          


          As the revolt and raids were occurring in Campania  which was a vacation region of the rich and influential in Rome, and the location of many estates  the revolt quickly came to the attention of Roman authorities. They initially viewed the revolt as more a major crime wave than an armed rebellion.


          However, later that year, Rome dispatched military force under praetorian authority to put down the rebellion. A Roman praetor, Gaius Claudius Glaber, gathered a force of 3,000 men, not as legions, but as a militia "picked up in haste and at random, for the Romans did not consider this a war yet, but a raid, something like an attack of robbery." Glaber's forces besieged the slaves on Mount Vesuvius, blocking the only known way down the mountain. With the slaves thus contained, Glaber was content to wait until starvation forced the slaves to surrender.


          While the slaves lacked military training, Spartacus' forces displayed ingenuity in their use of available local materials, and in their use of clever, unorthodox tactics when facing the disciplined Roman armies. In response to Glaber's siege, Spartacus' men made ropes and ladders from vines and trees growing on the slopes of Vesuvius and used them to rappel down the cliffs on the side of the mountain opposite Glaber's forces. They moved around the base of Vesuvius, outflanked the army, and annihilated Glaber's men.


          A second expedition, under the praetor Publius Varinius, was then dispatched against Spartacus. For some reason, Varinius seems to have split his forces under the command of his subordinates Furius and Cossinius. Plutarch mentions that Furius commanded some 2,000 men, but neither the strength of the remaining forces, nor whether the expedition was composed of militia or legions, appears to be known. These forces were also defeated by the army of escaped slaves: Cossinius was killed, Varinius was nearly captured, and the equipment of the armies was seized by the slaves. With these successes, more and more slaves flocked to the Spartacan forces, as did "many of the herdsmen and shepherds of the region", swelling their ranks to some 70,000. The rebel slaves spent the winter of 7372 BC arming and equipping their new recruits, and expanding their raiding territory to include the towns of Nola, Nuceria, Thurii and Metapontum.


          The victories of the rebel slaves did not come without a cost. At some time during these events, their leader Oenomaus was lost  presumably in battle  and is not mentioned further in the histories.


          


          Motivation and leadership of the escaped slaves
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          By the end of 73 BC, Spartacus and Crixus were in command of a large group of armed men with a proven ability to withstand Roman armies. What they intended to do with this force is somewhat difficult for modern readers to determine. Since the Third Servile War was ultimately an unsuccessful rebellion, no firsthand account of the slaves' motives and goals exists, and historians writing about the war propose contradictory theories.


          Many popular modern accounts of the war claim that there was a factional split in the escaped slaves between those under Spartacus, who wished to escape over the Alps to freedom, and those under Crixus, who wished to stay in southern Italia to continue raiding and plundering. This appears to be an interpretation of events based on the following: the regions that Florus lists as being raided by the slaves include Thurii and Metapontum, which are geographically distant from Nola and Nuceria. This indicates the existence of two groups: Lucius Gellius Publicola eventually attacked Crixus and a group of some 30,000 followers who are described as being separate from the main group under Spartacus; Plutarch describes the desire of some of the escaped slaves to plunder Italia, rather than escape over the Alps. While this factional split is not contradicted by classical sources, there does not seem to be any direct evidence to support it.


          Fictional accounts  such as Stanley Kubrick's 1960 film Spartacus  sometimes portray Spartacus as an ancient Roman freedom fighter, struggling to change a corrupt Roman society and to end the Roman institution of slavery. Although this is not contradicted by classical historians, no historical account mentions that the goal of the rebel slaves was to end slavery in the Republic, nor do any of Spartacus' actions seem specifically aimed at ending slavery.


          Even classical historians, who were writing only years after the events themselves, seem to be divided as to what the motives of Spartacus were. Appian and Florus write that he intended to march on Rome itself  although this may have been no more than a reflection of Roman fears. If Spartacus did intend to march on Rome, it was a goal he must have later abandoned. Plutarch writes that Spartacus merely wished to escape northwards into Cisalpine Gaul and disperse his men back to their homes.


          It is not certain that the slaves were a homogeneous group under the leadership of Spartacus. While this is the unspoken assumption of the Roman historians, this may be the Romans projecting their own hierarchical view of military power and responsibility on the ad hoc organization of the slaves. Certainly other slave leaders are mentioned  Crixus, Oenomaus, Gannicus, and Castus  and we cannot tell from the historical evidence whether they were aides, subordinates, or even equals leading groups of their own and traveling in convoy with Spartacus' people.


          


          Defeat of the consular armies (72 BC)


          In the spring of 72 BC, the escaped slaves left their winter encampments and began to move northwards towards Cisalpine Gaul.


          The Senate, alarmed by the size of the revolt and the defeat of the praetorian armies of Glaber and Varinius, dispatched a pair of consular legions under the command of Lucius Gellius Publicola and Gnaeus Cornelius Lentulus Clodianus. Initially, the consular armies were successful. Gellius engaged a group of about 30,000 slaves, under command of Crixus, near Mount Garganus and killed two-thirds of the rebels, including Crixus himself.


          At this point in the history, there is a divergence in the classical sources as to the course of events which cannot be reconciled until the entry of Marcus Licinius Crassus into the war. The two most comprehensive (extant) histories of the war by Appian and Plutarch detail very different events. However, neither account directly contradicts the other, but simply reports different events, ignoring some events in the other account, and reporting events that are unique to that account.


          


          Appian's history


          
            [image: The events of 72 BC, according to Appian's version of events.]

            
              The events of 72 BC, according to Appian's version of events.
            

          


          According to Appian, the battle between Gellius' legions and Crixus' men near Mount Garganus was the beginning of a long and complex series of military maneuvers that almost resulted in the Spartacan forces directly assaulting the city of Rome itself.


          After his victory over Crixus, Gellius moved northwards, following the main group of slaves under Spartacus who were heading for Cisalpine Gaul. The army of Lentulus was deployed to bar Spartacus' path, and the consuls hoped to trap the rebel slaves between them. Spartacus' army met Lentulus' legion, defeated it, turned, and destroyed Gellius' army, forcing the Roman legions to retreat in disarray. Appian claims that Spartacus executed some 300 captured Roman soldiers to avenge the death of Crixus, forcing them to fight each other to the death as gladiators. Following this victory, Spartacus pushed northwards with his followers (some 120,000) as fast as he could travel, "having burned all his useless material, killed all his prisoners, and butchered his pack-animals in order to expedite his movement".


          The defeated consular armies fell back to Rome to regroup while Spartacus' followers moved northward. The consuls again engaged Spartacus somewhere in the Picenum region, and once again were defeated.


          Appian claims that at this point Spartacus changed his intention of marching on Rome  implying this was Spartacus' goal following the confrontation in Picenum  as "he did not consider himself ready as yet for that kind of a fight, as his whole force was not suitably armed, for no city had joined him, but only slaves, deserters, and riff-raff", and decided to withdraw into southern Italia once again. They seized the town of Thurii and the surrounding countryside, arming themselves, raiding the surrounding territories, trading plunder with merchants for bronze and iron (with which to manufacture more arms), and clashing occasionally with Roman forces which were invariably defeated.


          


          Plutarch's history
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          Plutarch's description of events differs significantly from that of Appian's.


          According to Plutarch, after the battle between Gellius' legion and Crixus men (whom Plutarch describes as "Germans") near Mount Garganus, Spartacus' men engaged the legion commanded by Lentulus, defeated them, seized their supplies and equipment, and pushed directly into northern Italia. After this defeat, both consuls were relieved of command of their armies by the Roman Senate and recalled to Rome. Plutarch does not mention Spartacus engaging Gellius' legion at all, nor of Spartacus facing the combined consular legions in Picenum.


          Plutarch then goes on to detail a conflict not mentioned in Appian's history. According to Plutarch, Spartacus' army continued northwards to the region around Mutina (modern Modena). There, a Roman army of some 10,000 soldiers, led by the governor of Cisalpine Gaul, Gaius Cassius Longinus attempted to bar Spartacus' progress and were also defeated.


          Plutarch makes no further mention of events until the initial confrontation between Marcus Licinius Crassus and Spartacus in the spring of 71 BC, omitting the march on Rome and the retreat to Thurii described by Appian. However, as Plutarch describes Crassus forcing Spartacus' followers to retreat southwards from Picenum, one might infer that the rebel slaves approached Picenum from the south in early 71 BC, implying that they withdrew from Mutina into southern or central Italia for the winter of 7271 BC.


          Why they might do so, when there was apparently no reason for them not to escape over the Alps  Spartacus' goal according to Plutarch  is not explained.


          


          The war under Crassus (71 BC)
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          Despite the contradictions in the classical sources regarding the events of 72 BC, there seems to be general agreement that Spartacus and his followers were in the south of Italia in early 71 BC.


          


          Crassus takes command of the legions


          The Senate, now alarmed at the apparently unstoppable rebellion occurring within Italia, gave the task of putting down the rebellion to Marcus Licinius Crassus. Crassus was no stranger to Roman politics, or to military command as he had been a field commander under Lucius Cornelius Sulla during the second civil war between Sulla and the Marian faction in 82 BC, and had served under Sulla during the following dictatorship.


          Crassus was given a praetorship, and assigned six new legions in addition to the two formerly consular legions of Gellius and Lentulus, giving him an army of some 40,00050,000 trained Roman soldiers. Crassus treated his legions with harsh, even brutal, discipline, reviving the punishment of unit decimation within his army. Appian is uncertain whether he decimated the two consular legions for cowardice when he was appointed their commander, or whether he had his entire army decimated for a later defeat (an event in which up to 4,000 legionaries would have been executed). Plutarch only mentions the decimation of 50 legionaries of one cohort as punishment after Mummius' defeat in the first confrontation between Crassus and Spartacus. Regardless of what actually occurred, Crassus' treatment of his legions proved that "he was more dangerous to them than the enemy", and spurred them on to victory rather than running the risk of displeasing their commander.


          


          Crassus and Spartacus


          When the forces of Spartacus moved northwards once again, Crassus deployed six of his legions on the borders of the region (Plutarch claims the initial battle between Crassus' legions and Spartacus' followers occurred near the Picenum region, Appian claims it occurred near the Samnium region), and detached two legions under his legate, Mummius, to maneuver behind Spartacus, but gave them orders not to engage the rebels. When an opportunity presented itself, Mummius disobeyed, attacked the Spartacan forces, and was subsequently routed. Despite this initial loss, Crassus' engaged Spartacus and defeated him, killing some 6,000 of the rebels.


          The tide seemed to have turned in the war. Crassus' legions were victorious in several engagements, killing thousands of the rebel slaves, and forcing Spartacus to retreat south through Lucania to the straits near Messina. According to Plutarch, Spartacus made a bargain with Cilician pirates to transport him and some 2,000 of his men to Sicily, where he intended to incite a slave revolt there and gather reinforcements. However, he was betrayed by the pirates, who took payment and then abandoned the rebel slaves. Minor sources mention that there were some attempts at raft and shipbuilding by the rebels as a means to escape, but that Crassus took unspecified measures to ensure the rebels could not cross to Sicily, and their efforts were abandoned.


          Spartacus' forces then retreated towards Rhegium. Crassus' legions followed and upon arrival built fortifications across the isthmus at Rhegium, despite harassing raids from the rebel slaves. The rebels were under siege and cut off from their supplies.


          


          Reinforcement legions arrive; the end of the war
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          At this time, the legions of Pompey were returning to Italia, having put down the rebellion of Quintus Sertorius in Hispania.


          Sources disagree on whether Crassus had requested reinforcements, or whether the Senate simply took advantage of Pompey's return to Italia, but Pompey was ordered to bypass Rome and head south to aid Crassus. The Senate also sent reinforcements under the command of "Lucullus", mistakenly thought by Appian to be Lucius Licinius Lucullus, commander of the forces engaged in the Third Mithridatic War at the time, but who appears to have been the proconsul of Macedonia, Marcus Terentius Varro Lucullus, the former's younger brother. With Pompey's legions marching out of the north, and Lucullus' troops landing in Brundisium, Crassus realized that if he did not put down the slave revolt quickly, credit for the war would go to the general who arrived with reinforcements, and thus he spurred his legions on to end the conflict quickly.


          Hearing of the approach of Pompey, Spartacus attempted to negotiate with Crassus to bring the conflict to a close before Roman reinforcements arrived. When Crassus refused, a portion of Spartacus' forces broke out of confinement and fled toward the mountains west of Petelia (modern Strongoli) in Bruttium, with Crassus' legions in pursuit. The legions managed to catch a portion of the rebels  under the command of Gannicus and Castus  separated from the main army, killing 12,300. However, Crassus' legions also suffered losses, as some of the army of escaping slaves turned to meet the Roman forces under the command of a cavalry officer named Lucius Quinctius and the quaestor Gnaeus Tremellius Scrofa, routing them. The rebel slaves were not, however, a professional army, and had reached their limit. They were unwilling to flee any farther, and groups of men were breaking away from the main force to independently attack the oncoming legions of Crassus. With discipline breaking down, Spartacus turned his forces around and brought his entire strength to bear on the oncoming legions. In this last stand, Spartacus' forces were finally routed completely, with the vast majority of them being killed on the battlefield. The eventual fate of Spartacus himself is unknown, as his body was never found, but he is accounted by historians to have perished in battle along with his men.


          


          Aftermath
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              The Fall of Spartacus.
            

          


          The rebellion of the Third Servile War had been annihilated by Crassus.


          Pompey's forces did not directly engage Spartacus' forces at any time, but his legions moving in from the north were able to capture some 5,000 rebels fleeing the battle, "all of whom he slew". Because of this, Pompey sent a dispatch to the Senate, saying that while Crassus certainly had conquered the slaves in open battle, he himself had ended the war, thus claiming a large portion of the credit and earning the enmity of Crassus.


          While most of the rebel slaves had been killed on the battlefield, some 6,000 survivors had been captured by the legions of Crassus. All 6,000 were crucified along the road between Rome and Capua.


          Pompey and Crassus reaped political benefit for having put down the rebellion. Both Crassus and Pompey returned to Rome with their legions and refused to disband them, instead encamping them outside Rome. Both men stood for the consulship of 70 BC, even though Pompey was ineligible because of his youth, and lack of service as praetor or quaestor. Nonetheless, both men were elected consul for 70 BC, partly due to the implied threat of their armed legions encamped outside the city.


          The effects of the Third Servile War on the Roman attitudes towards slavery, and the institution of slavery in Rome, are harder to determine. Certainly the revolt had shaken the Roman people, who "out of sheer fear seem to have begun to treat their slaves less harshly than before." The wealthy owners of the latifundia began to reduce the number of agricultural slaves, opting to employ the large pool of formerly dispossessed freemen in sharecropping arrangements. With the end of Julius Caesar's Gallic Wars in 52 BC, the major Roman wars of conquest would cease until the reign of emperor Trajan (reigned 98117 AD), and with them the supply of plentiful and inexpensive slaves through military conquest, further promoting the use of freemen laborers in agricultural estates.


          The legal status and rights of the Roman slave also began to change. During the time of emperor Claudius (reigned 4154 AD), a constitution was enacted which made the killing of an old or infirm slave an act of murder, and decreed that if such slaves were abandoned by their owners, they became freedmen. Under Antoninus Pius (reigned 138161 AD), the legal rights of slaves were further extended, holding owners responsible for the killing of slaves, forcing the sale of slaves when it could be shown that they were being mistreated, and providing a (theoretically) neutral third party authority to which a slave could appeal. While these legal changes occurred much too late to be direct results of the Third Servile War, they represent the legal codification of changes in the Roman attitude toward slaves which would have been evolving for decades.


          It is difficult to determine the extent to which the events of this war contributed to the changes in the use and legal rights of Roman slaves. It seems that the end of the Servile Wars coincided with the end of the period of most prominent use of slaves in Rome, and the beginning of a new perception of the slave within Roman society and law. The Third Servile War was the last of the Servile Wars, and Rome would not see another slave uprising of this type again.
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              	Full name

              	Thomas Aquinas
            


            
              	Birth

              	c. 1225 (Castle of Roccasecca, near Aquino, Italy)
            


            
              	Death

              	7 March 1274 ( Fossanova Abbey, Lazio, Italy)
            


            
              	School/tradition

              	Scholasticism, Founder of Thomism
            


            
              	Main interests

              	Metaphysics (incl. Theology), Logic, Mind, Epistemology, Ethics, Politics
            


            
              	Notable ideas

              	Five Proofs for God's Existence, Principle of double effect
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          Saint Thomas Aquinas, O.P. (also Thomas of Aquin or Aquino; c. 1225  7 March 1274) was an Italian Catholic priest in the Dominican Order, a philosopher and theologian in the scholastic tradition, known as Doctor Angelicus, Doctor Universalis and Doctor Communis. He was the foremost classical proponent of natural theology, and the father of the Thomistic school of philosophy and theology.


          Aquinas is held in the Catholic Church to be the model teacher for those studying for the priesthood (Code of Canon Law, Can. 252, 3). The works for which he is best-known are the Summa Theologica and the Summa Contra Gentiles. One of the 33 Doctors of the Church, he is considered by many Catholics to be the Catholic Church's greatest theologian and philosopher. Consequently, many institutions of learning have been named after him.


          


          Biography


          


          Early life


          Aquinas was born c. 1225 at his father Count Landulph's castle of Roccasecca in the Kingdom of Sicily, in the present-day Regione Lazio. Through his mother, Theodora Countess of Theate, Aquinas was related to the Hohenstaufen dynasty of Holy Roman emperors. Landulf's brother Sinibald was abbot of the original Benedictine monastery at Monte Cassino. The family intended for Aquinas to follow his uncle into that position. This would have been a normal career path for a younger son of southern Italian nobility.


          At the age of five, Aquinas began his early education at a monastery. When he was 16, he went to the University of Naples, where he studied for six years. Aquinas had come under the influence of the Dominicans, who wished to enlist the ablest young scholars of the age. The Dominicans and the Franciscans represented a revolutionary challenge to the well-established clerical systems of Medieval Europe.


          Aquinas's change of heart did not please his family. On the way to Rome, his brothers seized him and took him back to his parents at the castle of San Giovanni. He was held captive for a year so he would renounce his new aspiration. According to Aquinas's earliest biographers, two of his brothers even brought a prostitute to tempt him, but he drove her away. After this, it is said that two angels came down from the heavens and girded his loins, providing Aquinas with a life of chastity. Finally, Pope Innocent IV intervened and Aquinas assumed the habit of St. Dominic in his 17th year.


          His superiors saw his great aptitude for theological study. In late 1244, they sent him to the Dominican school in Cologne, where Albertus Magnus was lecturing on philosophy and theology. In 1245, Aquinas accompanied Albertus to the University of Paris, where they remained for three years. During this time, Aquinas threw himself into the controversy between the university and the Friar-Preachers about the liberty of teaching. Aquinas actively resisted the university's speeches and pamphlets. When the Pope was alerted of this dispute, the Dominicans selected Aquinas to defend his order. He did so with great success. He even overcame the arguments of Guillaume de St Amour, the champion of the university, and one of the most celebrated men of the day.


          Aquinas then graduated as a bachelor of theology. In 1248, he returned to Cologne, where he was appointed second lecturer and magister studentium. This year marks the beginning of his literary activity and public life.


          For several years, Aquinas remained with Albertus Magnus. Aquinas's long association with this great philosopher-theologian was the most important influence in his development. In the end, he became a comprehensive scholar who permanently utilized Aristotle's method.


          
            
              	Saint Thomas Aquinas
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St. Thomas Aquinas, by Fra Angelico
              
            


            
              	Doctor of the Church
            


            
              	Born

              	c. 1225, Roccasecca, near Naples, Italy
            


            
              	Died

              	March 7, 1274 (aged49), Fossanuova Abbey, Italy
            


            
              	Venerated in

              	Roman Catholic Church
            


            
              	Canonized

              	July 18, 1323, Avignon, France
            


            
              	Major shrine

              	Church of the Jacobins, Toulouse, France
            


            
              	Feast

              	January 28 (new), March 7 (old)
            


            
              	Attributes

              	The Summa Theologica, a model church, the Sun
            


            
              	Patronage

              	All Catholic educational institutions
            

          


          


          Career


          In 1252, Aquinas went to Paris for his master's degree.


          In 1256, Aquinas, along with his friend Bonaventura, began to lecture on theology in Paris and Rome and other Italian towns. From this time on, his life was one of incessant toil. Aquinas continually served in his order, frequently made long and tedious journeys, and constantly advised the reigning pontiff on affairs of state.


          In 1259, Aquinas was present at an important meeting of his order at Valenciennes. At the solicitation of Pope Urban IV, he moved to Rome no earlier than late 1261. In 1263, he attended the London meeting of the Dominican order. In 1268, he lectured in Rome and Bologna. Throughout these years, he remained engaged in the public business of the Catholic Church.


          From 1269 to 1271, Aquinas was again active in Paris. He lectured to the students, managed the affairs of the Catholic Church, and advised the king, Louis VIII, his kinsman, on affairs of state. In 1272, the provincial chapter at Florence empowered him to begin a new stadium generale at a location of his choice. Later, the chief of his order and King Charles II brought him back to the professor's chair at Naples.


          All this time, Aquinas preached every day, and he wrote homilies, disputations, and lectures. He also worked diligently on his great literary work, the Summa Theologica. The Catholic Church offered to make him archbishop of Naples and abbot of Monte Cassino, but he refused both.


          It should be noted that, as a Dominican Friar, Aquinas was supposed to participate in the mortification process. He did not; a remarkable thing considering how devoted to his faith he was known to be. At his canonization trial, it became evident he did not practice such rites. "The forty-two witnesses at the canonization trial had little to report concerning extraordinary acts of penance, sensational deeds, and mortifications...they could only repeat unanimously, again and again: Thomas had been a pure person, humble, simple, peace-loving, given to contemplation, moderate, a lover of poetry". These endearing qualities helped him in his beatification. The witnesses praised Thomas for his rational thought.


          It is reported in Chesterton's book that Aquinas placed his essay concerning the Eucharist at the bottom of the cross. The friars there claimed to see the image of Jesus descending upon it, and a voice was heard to say, "Thomas, thou hast written well concerning the sacrament of My Body.On one occasion, monks claimed to have found him levitating. The twentieth century Catholic writer/convert G.K. Chesterton describes these and other stories in his work on Aquinas, The Dumb Ox, a title based on early impressions that Aquinas was not proficient in speech. Chesterton quotes Albertus Magnus' refutation of these impressions: "You call him 'a dumb ox,' but I declare before you that he will yet bellow so loud in doctrine that his voice will resound through the whole world."


          Aquinas had a dark complexion, large head and receding hairline, and he was of large stature. His manners showed his breeding, for people described him as refined, affable and lovable. In arguments, he maintained self-control and won over his opponents by his personality and great learning. His tastes were simple. He impressed his associates with his power of memory. When absorbed in thought, he often forgot his surroundings, but he was able to express his thoughts systematically, clearly and simply. Because of his keen grasp of his materials, Aquinas does not make the reader his companion in the search for truth; rather, he teaches authoritatively. On the other hand, he felt dissatisfied by the insufficiency of his works as compared to the divine revelations he had received.


          He is said to have spoken on the morning of December 6, 1273, his last words: "Such secrets have been revealed to me that all I have written now appears of little value."


          


          Condemnation, death, and canonization


          In 1270, the bishop of Paris issued an edict condemning a number of teachings then current at the university, which derived from Aristotle or from Arabic philosophers such as Averroes. The teachings of Thomas were among those targeted. This condemnation gave rise to an investigation in Paris, in response to which the Dominican order prudently moved Thomas to Italy. Eventually, in 1277 (three years after Thomas's death), the bishop of Paris issued another, more detailed edict in which he condemned a series of Thomas's theses as heretical, and excommunicated Thomas posthumously. The bishop of Oxford issued a similar condemnation a few months later. These condemnations echoed the orthodox Augustinian theology of the day, which considered human reason inadequate to understand the will of God.


          The 1277 condemnation "has often been depicted as the most dramatic and significant doctrinal censure in the history of the University of Paris, and a landmark in the history of medieval philosophy and theology." In fact, it took many years for Thomas's reputation to recover from this censure.


          In January 1274, Pope Gregory X directed Thomas to attend the Second Council of Lyons. Aquinas's task was to investigate and, if possible, settle the differences between the Greek and Latin churches. Far from healthy, he undertook the journey. On the way, he stopped at the castle of a niece and there became seriously ill. Aquinas desired to end his days in a monastery. However, he was unable to reach a house of the Dominicans, so he was taken to the Cistercian monastery of Fossa Nuova. After a lingering illness of seven weeks, Aquinas died on March 7, 1274.


          In The Divine Comedy, Dante sees the glorified spirit of Aquinas in the Heaven of the Sun with the other great exemplars of religious wisdom. Dante also asserts that Aquinas died by poisoning, on the order of Charles of Anjou (Purg. xx. 69). Villani (ix. 218) cites this belief, and the Anonimo Fiorentino describes the crime and its motive. But the historian Muratori reproduces the account made by one of Aquinas's friends, and this version of the story gives no hint of foul play.


          Fifty years after Thomas's death, Pope John XXII, seated in Avignon, pronounced Thomas a saint of the Catholic church. Thomas's theology had begun its rise to prestige. Two centuries later, in 1567, Pope Pius V ranked the festival of St. Thomas Aquinas with those of the four great Latin fathers: Ambrose, Augustine, Jerome, and Gregory. However, in the same period the Council of Trent would still turn to Duns Scotus before Thomas, as a source of arguments in defence of the Catholic Church. It was not until the First Vatican Council that Thomas was elevated to the preeminent status of "teacher of the church" which he enjoys today.


          In his Encyclical of August 4, 1879, Pope Leo XIII stated that Aquinas's theology was a definitive exposition of Catholic doctrine. Thus, he directed the clergy to take the teachings of Aquinas as the basis of their theological positions. Leo XIII also decreed that all Catholic seminaries and universities must teach Aquinas's doctrines, and where Aquinas did not speak on a topic, the teachers were "urged to teach conclusions that were reconcilable with his thinking." In 1880, Aquinas was declared patron of all Catholic educational establishments.


          In a monastery at Naples, near the cathedral of St. Januarius, a cell in which he supposedly lived is still shown to visitors. His remains were placed in the Church of the Jacobins in Toulouse in 1369. Between 1789 and 1974, they were held in Saint Sernin basilica of Toulouse. In 1974, they were returned to the Church of the Jacobins, where they have remained ever since.


          The Roman Catholic Church today celebrates his feast on January 28, the date of publication of the Summa. Before the revision of the Roman calendar in 1969 the feast was observed on March 7, the day of his death. The March 7 date is still used today for the traditional Latin Mass, a first class feast day in schools.


          


          Philosophy


          
            	
              
                	"Nihil est in intellectu quod non sit prius in sensu." (Nothing is in the intellect that was not first in the senses)  Aquinas's peripatetic axiom

              

            

          


          The philosophy of Aquinas has exerted enormous influence on subsequent Christian theology, especially that of the Roman Catholic Church, extending to Western philosophy in general, where he stands as a vehicle and modifier of Aristotelianism. Philosophically, his most important and enduring work is the Summa Theologica, in which he expounds his systematic theology of the quinquae viae.


          


          Epistemology


          Aquinas believed "that for the knowledge of any truth whatsoever man needs Divine help, that the intellect may be moved by God to its act." However, he believed that human beings have the natural capacity to know many things without special divine revelation, even though such revelation occurs from time to time, "especially in regard to [topics of] faith." Aquinas was also an Aristotelian and an empiricist. He substantially influenced these two streams of Western thought.


          


          Revelation


          Aquinas believed that truth is known through reason (natural revelation) and faith (supernatural revelation). Supernatural revelation is revealed through the prophets, Holy Scripture, and the Magisterium, the sum of which is called "Tradition". Natural revelation is the truth available to all people through their human nature; certain truths all men can attain from correct human reasoning. For example, he felt this applied to rational proofs for the existence of God.


          Though one may deduce the existence of God and His Attributes (One, Truth, Good, Power, Knowledge) through reason, certain specifics may be known only through special revelation (Like the Trinity). In Aquinas's view, special revelation is equivalent to the revelation of God in Jesus Christ. The major theological components of Christianity, such as the Trinity and the Incarnation, are revealed in the teachings of the Catholic Church and the Scriptures and may not otherwise be deduced.


          Supernatural revelation (faith) and natural revelation (reason) are complementary rather than contradictory in nature, for they pertain to the same unity: truth.


          


          Analogy


          An important element in Aquinas's philosophy is his theory of analogy. Aquinas noted three forms of descriptive language: univocal, analogical, and equivocal.


          
            	Univocality is the use of a descriptor in the same sense when applied to two objects or groups of objects. For instance, when the word "milk" is applied both to milk produced by cows and by any other female mammal.

          


          
            	Analogy, Aquinas maintained, occurs when a descriptor changes some but not all of its meaning. For example, the word "healthy" is analogical in that it applies both to a healthy person or animal (those that enjoy of good health) and to some food or drink (if it is good for the health). Analogy is necessary when talking about God, for some of the aspects of the divine nature are hidden (Deus absconditus) and others revealed (Deus revelatus) to finite human minds. In Aquinas's mind, we can know about God through his creation (general revelation), but only in an analogous manner. We can speak of God's goodness only by understanding that goodness as applied to humans is similar to, but not identical with, the goodness of God.

          


          
            	Equivocation is the complete change in meaning of the descriptor and is an informal fallacy. For example, when the word "bank" is applied to river banks and financial banks. Modern philosophers talk of ambiguity.

          


          


          Ethics


          Aquinas's ethics are based on the concept of "first principles of action." In his Summa Theologica, he wrote:


          
            
              	

              	Virtue denotes a certain perfection of a power. Now a thing's perfection is considered chiefly in regard to its end. But the end of power is act. Wherefore power is said to be perfect, according as it is determinate to its act.

              	
            

          


          Aquinas defined the four cardinal virtues as prudence, temperance, justice, and fortitude. The cardinal virtues are natural and revealed in nature, and they are binding on everyone. There are, however, three theological virtues: faith, hope, and charity. These are supernatural and are distinct from other virtues in their object, namely, God:


          
            
              	

              	Now the object of the theological virtues is God Himself, Who is the last end of all, as surpassing the knowledge of our reason. On the other hand, the object of the intellectual and moral virtues is something comprehensible to human reason. Wherefore the theological virtues are specifically distinct from the moral and intellectual virtues.

              	
            

          


          Furthermore, Aquinas distinguished four kinds of law: eternal, natural, human, and divine. Eternal law is the decree of God that governs all creation. Natural law is the human "participation" in the eternal law and is discovered by reason. Natural law, of course, is based on "first principles":


          
            
              	

              	. . . this is the first precept of the law, that good is to be done and promoted, and evil is to be avoided. All other precepts of the natural law are based on this . . .

              	
            

          


          The desire to live and to procreate are counted by Aquinas among those basic (natural) human values on which all human values are based.


          Human law is positive law: the natural law applied by governments to societies. Divine law is the specially revealed law in the scriptures.


          Aquinas also greatly influenced Catholic understandings of mortal and venial sins.


          Aquinas denied that human beings have any duty of charity to animals because they are not persons. Otherwise, it would be unlawful to use them for food. But this does not give us license to be cruel to them, for "cruel habits might carry over into our treatment of human beings."


          
            [image: 17th century sculpture of Thomas Aquinas.]

            
              17th century sculpture of Thomas Aquinas.
            

          


          


          Theology


          Aquinas viewed theology, or the sacred doctrine, as a science, the raw material data of which consists of written scripture and the tradition of the Catholic church. These sources of data were produced by the self-revelation of God to individuals and groups of people throughout history. Faith and reason, while distinct but related, are the two primary tools for processing the data of theology. Aquinas believed both were necessary - or, rather, that the confluence of both was necessary - for one to obtain true knowledge of God. Aquinas blended Greek philosophy and Christian doctrine by suggesting that rational thinking and the study of nature, like revelation, were valid ways to understand God. According to Aquinas, God reveals himself through nature, so to study nature is to study God. The ultimate goals of theology, in Aquinas mind, are to use reason to grasp the truth about God and to experience salvation through that truth.


          


          Nature of God


          Aquinas believed that the existence of God is neither self-evident nor beyond proof. In the Summa Theologica, he considered in great detail five rational proofs for the existence of God. These are widely known as the quinquae viae, or the "Five Ways."


          Concerning the nature of God, Aquinas felt the best approach, commonly called the via negativa, is to consider what God is not. This led him to propose five positive statements about the divine qualities:


          
            	God is simple, without composition of parts, such as body and soul, or matter and form.


            	God is perfect, lacking nothing. That is, God is distinguished from other beings on account of God's complete actuality.


            	God is infinite. That is, God is not finite in the ways that created beings are physically, intellectually, and emotionally limited. This infinity is to be distinguished from infinity of size and infinity of number.


            	God is immutable, incapable of change on the levels of God's essence and character.


            	God is one, without diversification within God's self. The unity of God is such that God's essence is the same as God's existence. In Aquinas's words, "in itself the proposition 'God exists' is necessarily true, for in it subject and predicate are the same."

          


          In this approach, he is following, among others, the Jewish philosopher Maimonides.


          


          Nature of the Trinity


          Aquinas argued that God, while perfectly united, also is perfectly described by Three Interrelated Persons. These three persons (Father, Son, and Holy Spirit) are constituted by their relations within the essence of God. The Father generates the Son (or the Word) by the relation of self-awareness. This eternal generation then produces an eternal Spirit "who enjoys the divine nature as the Love of God, the Love of the Father for the Word."


          This Trinity exists independently from the world. It transcends the created world, but the Trinity also decided to communicate God's self and God's goodness to human beings. This takes place through the Incarnation of the Word in the person of Jesus Christ and through the indwelling of the Holy Spirit (indeed, the very essence of the Trinity itself) within those who have experienced salvation by God.


          


          Nature of Jesus Christ


          In the Summa Theologica, Aquinas begins his discussion of Jesus Christ by recounting the biblical story of Adam and Eve and by describing the negative effects of original sin. The purpose of Christ's Incarnation was to restore human nature by removing "the contamination of sin", which humans cannot do by themselves. "Divine Wisdom judged it fitting that God should become man, so that thus one and the same person would be able both to restore man and to offer satisfaction."


          Aquinas argued against several specific contemporary and historical theologians who held differing views about Christ. In response to Photinus, Aquinas stated that Jesus was truly divine and not simply a human being. Against Nestorius, who suggested that God merely inhabited the body of Christ, Aquinas argued that the fullness of God was an integral part of Christ's existence. However, countering Apollinaris' views, Aquinas held that Christ had a truly human (rational) soul, as well. This produced a duality of natures in Christ, contrary to the teachings of Arius. Aquinas argued against Eutyches that this duality persisted after the Incarnation. Aquinas stated that these two natures existed simultaneously yet distinguishably in one real human body, unlike the teachings of Manichaeus and Valentinus.


          In short, "Christ had a real body of the same nature of ours, a true rational soul, and, together with these, perfect Deity." Thus, there is both unity (in his one hypostasis) and diversity (in his two natures, human and Divine) in Christ.


          


          Goal of human life


          In Aquinas's thought, the goal of human existence is union and eternal fellowship with God. Specifically, this goal is achieved through the beatific vision, an event in which a person experiences perfect, unending happiness by comprehending the very essence of God. This vision, which occurs after death, is a gift from God given to those who have experienced salvation and redemption through Christ while living on earth.


          This ultimate goal carries implications for one's present life on earth. Aquinas stated that an individual's will must be ordered toward right things, such as charity, peace, and holiness. He sees this as the way to happiness. Aquinas orders his treatment of the moral life around the idea of happiness. The relationship between will and goal is antecedent in nature "because rectitude of the will consists in being duly ordered to the last end [that is, the beatific vision]." Those who truly seek to understand and see God will necessarily love what God loves. Such love requires morality and bears fruit in everyday human choices.


          


          Modern influence


          Many modern ethicists both within and outside the Catholic Church (notably Philippa Foot and Alasdair MacIntyre) have recently commented on the possible use of Aquinas's virtue ethics as a way of avoiding utilitarianism or Kantian deontology. Through the work of twentieth century philosophers such as Elizabeth Anscombe (especially in her book Intention), Aquinas's principle of double effect specifically and his theory of intentional activity generally have been influential.


          It is remarkable that Aquinas's aesthetic theories, especially the concept of claritas, deeply influenced the literary practice of modernist writer James Joyce, who used to extol Aquinas as being second only to Aristotle among Western philosophers. The influence of Aquinas's aesthetics also can be found in the works of the Italian semiotician Umberto Eco, who wrote an essay on aesthetic ideas in Aquinas (published in 1956 and republished in 1988 in a revised edition).


          


          Other views


          


          Sacraments


          For Aquinas' writing justifying the sacraments, see Aquinas and the Sacraments.


          


          Various topics


          For Aquinas' discussion of the death penalty, usury, existentialism, and forced baptism of the children of Jews and other heretics, see Thought of Thomas Aquinas.


          


          Biographies


          Many biographies of Aquinas have been written over the centuries, one of the most notable by G. K. Chesterton.
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              	Thomas Becket of Canterbury
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13th century manuscript illumination, an early depiction of Becket's assassination
              
            


            
              	Archbishop and Martyr
            


            
              	Born

              	c. 1118, London
            


            
              	Died

              	December 29, 1170, Canterbury
            


            
              	Venerated in

              	Roman Catholic Church, Anglican Communion
            


            
              	Beatified

              	February 21, 1173
            


            
              	Major shrine

              	Canterbury Cathedral
            


            
              	Feast

              	December 29
            


            
              	Attributes

              	Sword, Being murdered, dressed in chancellor's robe and neck chain
            


            
              	Patronage

              	Exeter College, Oxford; Portsmouth; Arbroath Abbey; secular clergy
            


            
              	Controversy

              	argumentative
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          (St.) Thomas Becket (c 1118  December 29, 1170) was Archbishop of Canterbury from 1162 to 1170. He is venerated as a saint and martyr by both the Roman Catholic Church and the Anglican Church. He engaged in a conflict with King Henry II over the rights and privileges of the Church and was assassinated by followers of the king in Canterbury Cathedral. He is also commonly known as Thomas  Becket, although this form may not have been contemporary.


          


          Early life


          Thomas Becket was born in circa 1118 at Cheapside, London, to Gilbert of Thierceville, Normandy, and Matilda (with a familiar name of Roheise or Rosea) of Caen. His parents were of the upper-middle class near Rouen.


          One of Thomas's father's rich friends, Richer de L'Aigle, was attracted to the sisters of Thomas. He often invited Thomas to his estates in Sussex. There, Thomas learned to ride a horse, hunt, behave, and engage in popular sports such as jousting. Beginning when he was 10, Becket received an excellent education in civil and canon law at Merton Priory in England, and then overseas at Paris, Bologna, and Auxerre. Richer was later a signatory at the Constitutions of Clarendon against Thomas.


          Upon returning to the Kingdom of England, he attracted the notice of Theobald, archbishop of Canterbury, who entrusted him with several important missions to Rome and finally made him archdeacon of Canterbury and provost of Beverley. He so distinguished himself by his zeal and efficiency that Theobald commended him to King Henry II when the important office of Lord Chancellor was vacant.


          Henry, like all the Norman kings, desired to be absolute ruler of his dominions, both Church and State, and could find precedents in the traditions of the throne when he planned to do away with the special privileges of the English clergy, which he regarded as fetters on his authority. As Chancellor, Becket enforced the kings danegeld taxes, a traditional medieval land tax that was exacted from all landowners, including churches and bishoprics. This created both a hardship and a resentment of Becket among the English Churchmen. To further implicate Becket as a secular man, he became an accomplished and extravagant courtier and a cheerful companion to the king's pleasures. Young Thomas was devoted to his master's interests with such a firm and yet diplomatic thoroughness that scarcely anyone, except perhaps John of Salisbury, doubted his allegiance to English royalty.


          King Henry even sent his son Henry, later the "Young King", to live in Becket's household, it being the custom then for noble children to be fostered out to other noble houses. Later that would be one of the reasons his son would turn against him, having formed an emotional attachment to Becket as a foster-father. Henry the Young King was reported to have said Becket showed him more fatherly love in a day than his father did for his entire life.


          


          Primacy


          Thomas achieved his final position of power as the Archbishop of Canterbury in 1162, several months after the death of Theobald. King Henry intended to further his influence by directing the actions of Thomas, his loyal appointee, and diminish the independence and affluence of the Church in England. The infamous transformation of Becket into an ascetic occurred at this time. The hagiographers of the Saint portray his virtuous behaviour variously as (a) already part of his daily life (e.g. hair shirts worn under his courtier clothes) or (b) driven to devotion by Henry's lustful design or (c) motivated by self-interest and his own power grab. Most accounts of Thomas's early days as Archbishop are written after his death and are likely influenced by the political environment that existed then. The implications of Thomas's canonization for the Pope as well as the King translated to real political gain or loss for each


          A rift grew between Henry and Thomas as the new Archbishop dropped his Chancellorship and consolidated the landed revenues of Canterbury under his control. So began a series of legal conflicts, such as the jurisdiction of secular courts over English clergy that accelerated antipathy between the two great offices. Attempts by King Henry to foment the opinion and influence of the other Bishoprics against Thomas began in Westminster in October 1163, where the King sought approval of stated royal privileges. This led to Clarendon where Thomas was officially asked to sign off on the Kings rights or face a complicated nuance of political repercussion.


          


          The constitutions of Clarendon


          King Henry II presided over the assembly at Clarendon Palace on January 30, 1164. He presented his demands in sixteen constitutions. What the King sought was less clerical independence and a weaker connection with Rome; he employed all his arts to induce their consent and was apparently successful with all but the Primate.


          Finally even Becket expressed his willingness to agree to the constitutions, the Constitutions of Clarendon; but when it came to the actual signature, he defiantly refused. This meant war between the two powers. Henry endeavoured to rid himself of his antagonist by judicial process and summoned him to appear before a great council at Northampton on October 8, 1164, to answer allegations of contempt of royal authority and malfeasance in the Lord Chancellor's office.
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          Henry pursued the fugitive archbishop with a series of edicts, aimed at all his friends and supporters as well as Becket himself; but Louis VII of France received him with respect and offered him protection. He spent nearly two years in the Cistercian abbey of Pontigny, until Henry's threats against the order obliged him to move to Sens again.


          Becket regarded himself as in full possession of all his prerogatives and desired to see his position enforced by the weapons of excommunication and interdict. But Pope Alexander III, though sympathizing with him in theory, favoured a milder and more diplomatic way of reaching his ends. Differences thus arose between pope and archbishop, which became even more bitter when legates were sent in 1167 with authority to act as arbitrators. Disregarding this limitation on his jurisdiction, and steadfast in his principles, Becket treated with the legates at great length, still conditioning his obedience to the king by the rights of his order.


          His firmness seemed about to meet with its reward when at last ( 1170) the pope was on the point of fulfilling his threats and excommunicating the whole of Britain. At that point, Henry, alarmed by the prospect, held out hopes of an agreement that would allow Thomas to return to England and resume his place. However, both parties were holding to their former ground, and the desire for a reconciliation was only apparent.


          


          Assassination
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          The tension between the two men would only be relieved by catastrophe. Passionate words from the angry king, reputedly either "Will no one rid me of this turbulent priest?", "Who will rid me of this meddlesome priest?", "Who will revenge me of the injuries I have sustained from one turbulent priest?", or even "What a band of loathsome vipers I have nursed in my bosom who will let their lord be insulted by this low-born cleric!", were interpreted as a royal command, and four knights Reginald Fitzurse, Hugh de Moreville, William de Traci, and Richard Britoset out to plot the murder of the archbishop. On Tuesday, December 29, 1170, they carried out their plan. Becket was murdered inside Canterbury Cathedral itself, in a spot near a door to the monastic cloister, the stairs into the crypt, and the stairs leading up into the quire of the cathedral, where the monks were chanting vespers. Several contemporary accounts of the murder exist; of particular note is that of Edward Grim, who was himself wounded in the attack.


          Most historians agree that Henry didn't actually intend Becket to be murdered, despite his harsh words. Following his murder, it was discovered that Becket had worn a hairshirt under his archbishop's garments. Soon after, the faithful throughout Europe began venerating Becket as a martyr, and in 1173barely three years after his deathhe was canonized by Pope Alexander in Saint Peter's church in Segni. On July 12, 1174, in the midst of the Revolt of 11731174, Henry humbled himself with public penance at Becket's tomb (see also St. Dunstan's, Canterbury), which became one of the most popular pilgrimage sites in England until it was destroyed during the Dissolution of the Monasteries (1538 to 1541).


          In 1220, Becket's remains were relocated from this first tomb to a shrine in the recently completed Trinity Chapel. The pavement where the shrine stood is today marked by a lighted candle. Modern day archbishops celebrate the Eucharist at this place to commemorate Becket's martyrdom and the translation of his body from his first burial place to the new shrine.
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          Thomas Cranmer ( July 2, 1489  March 21, 1556) was the Archbishop of Canterbury during the reigns of the English kings Henry VIII and Edward VI. He is credited with writing and compiling the first two Books of Common Prayer which established the basic structure of Anglican liturgy for centuries and influenced the English language through its phrases and quotations. Cranmer was an important figure in the English Reformation. He was one of the first Anglican martyrs: he was burned in 1556 for heresy. He is commemorated by the Church of England on March 21. The Episcopal Church in the United States of America commemorates Cranmer with the other Oxford Martyrs on October 16.


          


          Early years (14891533)


          Cranmer was born in 1489 in Aslacton, now Aslockton, near Nottingham. His parents, Thomas and Agnes (Hatfield) Cranmer, were from the lesser gentry and had only enough wealth and land to support their eldest son upon their death. Due to this lack of land the scholarly Thomas and his younger brother entered the service of the church.


          A plague forced Cranmer to leave Cambridge for Essex. Here he came to the attention of Henry VIII, who was staying nearby. The King and his councillors found Cranmer a willing advocate for Henry's desired annulment from Catherine of Aragon and he became involved with the case as a researcher. He and Foxe compiled the Collectanea Satis Copiosa (the sufficiently abundant collection) in 1530, giving legal and historical precedent of cases such as Henry's, allowing the King to build an academic case to break with Rome. Cranmer was sent as part of the embassy to Rome in 1530, and in 1532 he became ambassador to the Holy Roman Emperor Charles V.


          Cranmer met his second wife Margarete, relative by marriage of the Lutheran scholar Andreas Osiander, while spending the summer of 1532 in Nuremberg.


          


          Archbishop under Henry VIII (15331547)
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          By January 1533 Henry found out that Anne Boleyn, the woman he wanted to marry, was pregnant. This added urgency to the matter of the King's annulment and they were married in secret by the end of the month.


          On March 30, 1533, Cranmer was appointed Archbishop of Canterbury after the death of Warham. Cranmer was chosen as Henry believed that he would support his policies and find solutions to his problems. This appointment by Henry, in spite of the Pope's refusal to consent, shows that he had given up the hope of getting consent for an annulment from Rome.


          Cranmer brought his German wife Margarete with him when he became Archbishop but kept her presence quiet so as not to be seen breaking the rules on clerical celibacy.


          In May, Cranmer declared the marriage of Henry to Catherine of Aragon void and Anne Boleyn his lawful wife. In doing this, Cranmer went directly against the Pope's command. In September, Anne gave birth to Henry's second daughter Princess Elizabeth. Cranmer was the godfather.


          Under Henry, Cranmer was able to push through the reforms that led gradually to the reform of the Church of England. This included writing the 10 Articles, which stated the reforms but also showed a politeness that Cranmer possessed because he didn't want to offend anyone. For example he didn't say that transubstantiation was incorrect, but that there was a possibility that it might be.


          In 1538, he condemned the views of John Lambert when he denied transubstantiation. Lambert was burnt at the stake, but Cranmer later came to adopt his views.


          Cranmer also opposed Henry VIII's 6 Articles, which reaffirmed clerical celibacy.


          At the time of the Dissolution of the Monasteries Cranmer was given various former church properties, such as the former Cluniac Nunnery at Arthington.


          Cranmer greatly admired Henry and on his death declared he would not shave his beard again as a sign of mourning.


          


          Archbishop under Edward VI (15471553)
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          On Henry's death in 1547, Cranmer became an indispensable advisor to his son and successor, Edward VI, who, as a child, had been brought up with Protestant views.


          During Edward's reign, Cranmer set about the completion of his great liturgical work begun during Henry's reign. He produced an English language liturgy with a Protestant character. The Book of Common Prayer (BCP), as it came to be known, was heavily influenced by continental theologians, such as Peter Martyr, Martin Bucer (both of whom he invited and hosted in England), and by Hermann of Wied (Archbishop of Cologne, whose Consultatio was the source of a good number of elements of the new book). Cranmer was responsible for the first two editions of the BCP. The first edition in 1549 was comparatively conservative in appearance, though full of Cranmer's inimitable prose. The second edition in 1552 was more radically Protestant, greatly toning down the sacrificial element in the eucharist, removing prayers for the dead, and removing many ceremonies, including the admixture of water with the wine at Communion, the exorcism, the putting on of the chrysom robe and the triple immersion in baptism. The current official BCP of the Church of England was produced in 1662.


          Cranmer also encouraged the destruction of images, in imitation of the followers of John Calvin and Zwingli, describing these latter activities as 'jolly musters'.


          Concerned about the need for good Reformed preaching and the lack of literate clergy he compiled and wrote the first Book of Homilies, as well as the 42 Articles that summarise Anglican doctrine. These, in general, led the Church of England in a more Protestant direction. Cranmer also published Defence of the True and Catholic Doctrine of the Sacrament of the Body and Blood of Christ in July 1550, which propagated the new doctrine about the Eucharist. He testified at his trial (September 1555) that he had written this book seven years earlier in 1548. The 39 Articles were another of his works, and were based on the 42 Articles. Adopted during the reign of Elizabeth I, they are still recognised as part of the Anglican heritage to which clergy in some of the national churches in the Anglican Communion vow to swear allegiance.


          


          Final years (15531556)
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          Edward VI died in 1553, to be succeeded by his half-sister, Mary I. Mary was the daughter of Henrys first wife ( Catherine of Aragon), a Spanish princess, and was brought up in the Roman Catholic faith. In line with her Catholic beliefs, she began, so far as she felt able, the process of restoring the old religion. Inevitably, this had a profound effect on Cranmer and the institutions of church and state with which he was inextricably associated.
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          He was first charged and convicted of treason for his part in supporting Lady Jane Grey as Queen, but Mary spared his life. Mary had resolved to have Cranmer tried for heresy. He remained in prison until she brought these charges in February 1556. But because the negotiations for reunion with Rome were not yet complete, Cranmer remained archbishop during this time. In November 1554 Cardinal Pole, the Papal legate, came to receive England back into the Catholic fold. Pole was appointed as Archbishop of Canterbury in 1556. Meanwhile, Cranmer, weakened by more than two years in prison, made several recantations affirming his belief in transubstantiation and papal supremacy. He said later that he did this in order to avoid execution. Despite this, which should have absolved him under Marys own Heresy Act, Cranmer was sentenced to death by burning.


          According to John Foxe, on March 21 1556, Cranmer was brought in procession to St. Marys Church in Oxford where he was to make a public statement affirming his recantation. Instead, Cranmer withdrew his recantation and denounced Catholic doctrine and the Pope from the pulpit, reportedly stating, "And as for the Pope, I refuse him, as Christ's enemy and Antichrist, with all his false doctrine." After this Cranmer was taken to be burned at the stake.


          
            	Then was an iron chain tied about Cranmer and fire set unto him. When the wood was kindled and the fire began to burn near him, he stretched forth his right hand, which had signed his recantation, into the flames, and there held it so the people might see it burnt to a coal before his body was touched. In short, he was so patient and constant in the midst of his tortures, that he seemed to move no more than the stake to which he was bound; his eyes were lifted up to heaven, and often he said, so long as his voice would suffer him, "this unworthy right hand!" and often using the words of Stephen, "Lord Jesus, receive my spirit", till the fury of the flames putting him to silence, he gave up the ghost.

          


          This is confirmed by an account by a Catholic observer known only as J.A.


          Bishops Ridley and Latimer had earlier been burned at this place on October 16, 1555. These three martyrdoms in Oxford are commemorated with the Victorian Martyrs' Memorial.


          


          Recognition


          Cranmer is commemorated as a martyr by the Evangelical Lutheran Church in America on March 21.


          


          Fictional Portrayals


          Cranmer has appeared as a character in several plays and movies that depict the Tudor period. He is a supporting character in William Shakespeare's Henry VIII and Robert Bolt's A Man for All Seasons; in the film version of the latter, he was played by Cyril Luckham. He was also portrayed by Bernard Hepton in the famed TV miniseries, The Six Wives of Henry VIII (1970).
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              	Thomas Alva Edison
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                  "Genius is one percent inspiration, ninety-nine percent perspiration." - Thomas Alva Edison, Harper's Monthly (September 1932)
                

              
            


            
              	Born

              	February 11, 1847(1847-02-11)

              Milan, Ohio
            


            
              	Died

              	October 18, 1931 (aged84)

              West Orange, New Jersey
            


            
              	Occupation

              	Inventor, entrepreneur
            


            
              	Religious beliefs

              	Deist
            


            
              	Spouse(s)

              	Mary Edison, Mina Edison
            

          


          Thomas Alva Edison ( February 11, 1847  October 18, 1931) was an American inventor and businessman who developed many devices that greatly influenced life around the world, including the phonograph and a long lasting light bulb. Dubbed "The Wizard of Menlo Park" by a newspaper reporter, he was one of the first inventors to apply the principles of mass production to the process of invention, and therefore is often credited with the creation of the first industrial research laboratory.


          Edison is considered one of the most prolific inventors in history, holding 1,093 U.S. patents in his name, as well as many patents in the United Kingdom, France and Germany.


          


          Early life
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          Thomas Edison was born in Milan, Ohio, and grew up in Port Huron, Michigan. He was the seventh and last child of Samuel Ogden Edison, Jr. (18041896) (born in Marshalltown, Nova Scotia, Canada) and Nancy Matthews Edison ne Elliott (18101871). He considered himself to be of Dutch ancestry.
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          In school, the young Edison's mind often wandered, and his teacher, the Reverend Engle, was overheard calling him "addled." This ended Edison's three months of official schooling. He recalled later, "My mother was the making of me. She was so true, so sure of me; and I felt I had something to live for, someone I must not disappoint." His mother then home schooled him. Much of his education came from reading R.G. Parker's School of Natural Philosophy and The Cooper Union.


          Edison developed hearing problems at an early age. The cause of his deafness has been attributed to a bout of scarlet fever during childhood and recurring untreated middle ear infections. Around the middle of his career Edison attributed the hearing loss to being struck on the ears by a train conductor when his chemical laboratory in a boxcar caught fire and he was thrown off the train in Smiths Creek, Michigan, along with his apparatus and chemicals. In his later years he modified the story to say the injury occurred when the conductor, in helping him onto a moving train, lifted him by the ears.


          Edison's family was forced to move to Port Huron, Michigan, when the railroad bypassed Milan in 1854, but his life there was bittersweet. He sold candy and newspapers on trains running from Port Huron to Detroit, as well as vegetables that he sold to supplement his income. This began Edison's long streak of entrepreneurial ventures as he discovered his talents as a businessman. These talents eventually led him to found General Electric, which is still a publicly traded company, and 13 other companies.


          Edison became a telegraph operator after he saved three-year-old Jimmie MacKenzie from being struck by a runaway train. Jimmie's father, station agent J.U. MacKenzie of Mount Clemens, Michigan, was so grateful that he trained Edison as a telegraph operator. Edison's first telegraphy job away from Port Huron was at Stratford Junction, Ontario, on the Grand Trunk Railway. In 1866, at the age of 19, Thomas Edison moved to Louisville, Kentucky, where as an employee of Western Union he worked the Associated Press bureau news wire. Edison requested the night shift, which allowed him plenty of time to spend at his two favorite pastimesreading and experimenting. Eventually, the latter pre-occupation cost him his job. One night in 1867, he was working with a battery when he spilled sulphuric acid onto the floor. It ran between the floorboards and onto his boss' desk below. The next morning he was fired.


          One of his mentors during those early years was a fellow telegrapher and inventor named Franklin Leonard Pope, who allowed the impoverished youth to live and work in the basement of his Elizabeth, New Jersey, home. Some of Edison's earliest inventions were related to telegraphy, including a stock ticker. His first patent was for the electric vote recorder, (U. S. Patent 90,646), which was granted on June 1, 1869.


          


          Marriages and children


          On December 25, 1871, Edison married 16-year-old Mary Stilwell, whom he had met two months earlier as she was an employee at one of his shops. They had three children:


          
            	Marion Estelle Edison (18731965), nicknamed "Dot"


            	Thomas Alva Edison Jr. (18761935), nicknamed "Dash"


            	William Leslie Edison (18781937)

          


          Mary Edison died on August 9, 1884.


          On February 24, 1886, at the age of thirty nine, Edison married 20-year-old Mina Miller in Akron, Ohio. She was the daughter of inventor Lewis Miller, co-founder of the Chautauqua Institution and a benefactor of Methodist charities. They also had three children:


          
            	Madeleine Edison (18881979), who married John Eyre Sloane


            	Charles Edison (18901969), who took over the company upon his father's death and who later was elected Governor of New Jersey He is buried in Rosedale Cemetery in Orange, New Jersey.


            	Theodore Miller Edison (18981992).

          


          Mina outlived Thomas Edison, dying on August 24, 1947.


          


          Beginning his career
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          Thomas Edison began his career as an inventor in Newark, New Jersey, with the automatic repeater and his other improved telegraphic devices, but the invention which first gained him fame was the phonograph in 1877. This accomplishment was so unexpected by the public at large as to appear almost magical. Edison became known as "The Wizard of Menlo Park," New Jersey, where he lived. His first phonograph recorded on tinfoil around a grooved cylinder and had poor sound quality. The tinfoil recordings could only be replayed a few times. In the 1880s, a redesigned model using wax-coated cardboard cylinders was produced by Alexander Graham Bell, Chichester Bell, and Charles Tainter. This was one reason that Thomas Edison continued work on his own "Perfected Phonograph."


          


          Menlo Park (1876-1881)


          
            [image: Edison's Menlo Park Laboratory, removed to Greenfield Village in Dearborn, Michigan. (Note the organ against the back wall)]

            
              Edison's Menlo Park Laboratory, removed to Greenfield Village in Dearborn, Michigan. (Note the organ against the back wall)
            

          


          
            [image: Thomas Edison's first successful light bulb model, used in public demonstration at Menlo Park, December 1879]

            
              Thomas Edison's first successful light bulb model, used in public demonstration at Menlo Park, December 1879
            

          


          
            [image: U.S. Patent #223898: Electric-Lamp. Issued January 27, 1880.]

            
              U.S. Patent #223898: Electric-Lamp. Issued January 27, 1880.
            

          


          Edison's major innovation was the first industrial research lab, which was built in Menlo Park, New Jersey. Built with the funds from the sale of Edison's quadruplex telegraph, it was the first institution set up with the specific purpose of producing constant technological innovation and improvement. Edison was legally attributed with most of the inventions produced there, though many employees carried out research and development work under his direction. His staff was generally told to carry out his directions in conducting research, and he drove them hard to produce results. The large research group, which included engineers and other workers, based much of their research on work done by others before them.


          William J. Hammer, a consulting electrical engineer, began his duties as a laboratory assistant to Edison in December 1879. He assisted in experiments on the telephone, phonograph, electric railway, iron ore separator, electric lighting, and other developing inventions. However, Hammer worked primarily on the incandescent electric lamp and was put in charge of tests and records on that device. In 1880, he was appointed chief engineer of the Edison Lamp Works. In his first year, the plant under General Manager Francis Robbins Upton turned out 50,000 lamps. According to Edison, Hammer was "a pioneer of incandescent electric lighting".


          Nearly all of Edison's patents were utility patents, which were protected for a 17-year period and included inventions or processes that are electrical, mechanical, or chemical in nature. About a dozen were design patents, which protect an ornamental design for up to a 14-year period. Like most patents, the inventions he described were improvements over prior art. The phonograph patent, on the other hand, was unprecedented as the first device to record and reproduce sounds. Edison did not invent the first electric light bulb, but instead invented the first commercially practical incandescent light. Several designs had already been developed by earlier inventors including the patent he purchased from Henry Woodward and Mathew Evans, Moses G. Farmer, Joseph Swan, James Bowman Lindsay, William E. Sawyer, Sir Humphry Davy, and Heinrich Gbel. Some of these early bulbs had such flaws as extremely short life, high expense to produce, and high current draw, making them difficult to apply on a large scale commercially. In 1878, Edison applied the term filament to the element of glowing wire carrying the current, although English inventor Joseph Swan had used the term prior to this. Edison took the features of these earlier designs and set his workers to the task of creating longer-lasting bulbs. By 1879, he had produced a new concept: a high resistance lamp in a very high vacuum, which would burn for hundreds of hours. While the earlier inventors had produced electric lighting in laboratory conditions, dating back to a demonstration of a glowing wire by Alessandro Volta in 1800, Edison concentrated on commercial application, and was able to sell the concept to homes and businesses by mass-producing relatively long-lasting light bulbs and creating a complete system for the generation and distribution of electricity.


          The Menlo Park research lab was made possible by the sale of the quadruplex telegraph that Edison invented in 1874. It could send four simultaneous telegraph signals over the same wire. After his demonstration of the telegraph, Edison was not sure that his original plan on selling it for $4,000 to $5,000 was right, so he asked Western Union to make an bid. He was surprised to hear them offer $40,000, which he graciously accepted. The quadruplex telegraph was Edison's first big financial success and allowed him to build Menlo Park.


          In just over a decade Edison's Menlo Park laboratory had expanded to occupy two city blocks. Edison said he wanted the lab to have "a stock of almost every conceivable material". A newspaper article printed in 1887 reveals the seriousness of his claim, stating the lab contained "eight thousand kinds of chemicals, every kind of screw made, every size of needle, every kind of cord or wire, hair of humans, horses, hogs, cows, rabbits, goats, minx, camels...silk in every texture, cocoons, various kinds of hoofs, shark's teeth, deer horns, tortoise shell...cork, resin, varnish and oil, ostrich feathers, a peacock's tail, jet, amber, rubber, all ores..." and the list goes on.


          Over his desk, Edison displayed a placard with Sir Joshua Reynolds' famous quote: "There is no expedient to which a man will not resort to avoid the real labor of thinking." This slogan was reputedly posted at several other locations throughout the facility.


          With Menlo Park, Edison had created the first industrial laboratory concerned with creating knowledge and then controlling its application.


          


          Carbon telephone transmitter


          In 18771878, Edison invented and developed the carbon microphone used in all telephones along with the Bell receiver until the 1980s. After protracted patent litigation, in 1892 a federal court ruled that Edisonand not Emile Berlinerwas the inventor of the carbon microphone. (Josephson, p146). The carbon microphone was also used in radio broadcasting and public address work through the 1920s.


          


          Electric light
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          After many experiments with platinum and other metal filaments, Edison returned to a carbon filament. The first successful test was on October 22, 1879, and lasted 40 hours. Edison continued to improve this design and by November 4, 1879, filed for U.S. patent 223,898 (granted on January 27, 1880) for an electric lamp using "a carbon filament or strip coiled and connected to platina contact wires". Although the patent described several ways of creating the carbon filament including "cotton and linen thread, wood splints, papers coiled in various ways", it was not until several months after the patent was granted that Edison and his team discovered a carbonized bamboo filament could last over 1,200hours.


          Edison bought light bulb U.S. patent 181,613 of Henry Woodward that was issued August 29, 1876 and obtained an exclusive license to Woodward's Canadian patent. These patents covered a carbon filament in a rarefied gas bulb.


          

          In 1878, Edison formed the Edison Electric Light Company in New York City with several financiers, including J. P. Morgan and the members of the Vanderbilt family. Edison made the first public demonstration of his incandescent light bulb on December 31, 1879, in Menlo Park. It was during this time that he said: "We will make electricity so cheap that only the rich will burn candles."


          George Westinghouse's company bought Philip Diehl's competing induction lamp patent rights (1882) for $25,000, forcing the holders of the Edison patent to charge a more reasonable rate for the use of the Edison patent rights and lowering the price of the electric lamp.


          On October 8, 1883, the U.S. patent office ruled that Edison's patent was based on the work of William Sawyer and was therefore invalid. Litigation continued for nearly six years, until October 6, 1889, when a judge ruled that Edison's electric light improvement claim for "a filament of carbon of high resistance" was valid. To avoid a possible court battle with Joseph Swan, whose British patent had been awarded a year before Edison's, he and Swan formed a joint company called Ediswan to manufacture and market the invention in Britain.


          Mahen Theatre in Brno in what is now the Czech Republic, was the first public building in the world to use Edison's electric lamps, with the installation supervised by Edison's assistant in the invention of the lamp, Francis Jehl.


          


          Electric power distribution


          Edison patented an electric distribution system in 1880, which was essential to capitalize on the invention of the electric lamp. On December 17, 1880, Edison founded the Edison Electric Illuminating Company. The company established the first investor-owned electric utility in 1882 on Pearl Street Station, New York City. It was on September 4, 1882, that Edison switched on his Pearl Street generating station's electrical power distribution system, which provided 110 volts direct current (DC) to 59 customers in lower Manhattan.


          Earlier in the year, in January 1882 he had switched on the first steam generating power station at Holborn Viaduct in London. The DC supply system provided electricity supplies to street lamps and several private dwellings within a short distance of the station. On January 19, 1883, the first standardized incandescent electric lighting system employing overhead wires began service in Roselle, New Jersey.


          


          War of currents
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          Edison's true success, like that of his friend Henry Ford, was in his ability to maximize profits through establishment of mass-production systems and intellectual property rights. This dampened the success of less profitable work by others who were focused on inventing longer-lasting high-efficiency technology. George Westinghouse and Edison became adversaries because of Edison's promotion of direct current for electric power distribution instead of the more easily transmitted alternating current (AC) system invented by Nikola Tesla and promoted by Westinghouse. Unlike DC, AC could be stepped up to very high voltages with transformers, sent over thinner and cheaper wires, and stepped down again at the destination for distribution to users.


          In 1887 there were 121Edison power stations in the United States delivering DC electricity to customers. When the limitations of Direct Current (DC) were discussed by the public, Edison launched a propaganda campaign to convince people that Alternating Current (AC) was far too dangerous to use. The problem with DC was that the power plants could only economically deliver DC electricity to customers about one and a half miles from the generating station, so it was only suitable for central business districts. When George Westinghouse suggested using high-voltage AC instead, as it could carry electricity hundreds of miles with marginal loss of power, Edison waged a " War of Currents" to prevent AC from being adopted.


          Despite Edison's contempt for capital punishment, the war against AC led him to become involved in the development and promotion of the electric chair as a demonstration of AC's greater lethal potential versus the "safer" DC. Edison went on to carry out a brief but intense campaign to ban the use of AC or to limit the allowable voltage for safety purposes. As part of this campaign, Edison's employees publicly electrocuted animals to demonstrate the dangers of AC, even though protection from electrocution by AC or DC is essentially the same. On one of the more notable occasions, in 1903, Edison's workers electrocuted Topsy the elephant at Luna Park, near Coney Island, after she had killed several men and her owners wanted her put to death. His company filmed the electrocution.


          AC replaced DC in most instances of generation and power distribution, enormously extending the range and improving the efficiency of power distribution. Though widespread use of DC ultimately lost favour for distribution, it exists today primarily in long-distance high-voltage direct current (HVDC) transmission systems. Low voltage DC distribution continued to be used in high density downtown areas for many years but was replaced by AC low voltage network distribution in many central business districts. DC had the advantage that large battery banks could maintain continuous power through brief interruptions of the electric supply from generators and the transmission system. Utilities such as Commonwealth Edison in Chicago had rotary converters, also known as motor-generator sets , which could change DC to AC and AC to various frequencies in the early to mid-20th century. Utilities supplied rectifiers to convert the low voltage AC to DC for such DC loads as elevators, fans and pumps. There were still 1,600DC customers in downtown New York City as of 2005, and service was only finally discontinued on November 14, 2007. The New York City Subway system is still run by DC power to this day.


          


          Fluoroscopy


          Edison is credited with designing and producing the first commercially available fluoroscope, the machine that takes radiographs (colloquially known as "X-rays"). Until Edison discovered that calcium tungstate fluoroscopy screens produced brighter images than the barium platinocyanide screens originally used by Wilhelm Rntgen, the technology was only capable of producing very faint images. The fundamental design of Edison's fluoroscope is still in use today, despite the fact that Edison himself abandoned the project after nearly losing his own eyesight and seriously maiming his assistant, Clarence Dally. Dally had made himself an enthusiastic human guinea pig for the fluoroscopy project and in the process been exposed to a poisonous dose of radiation. He later died of injuries related to the exposure. In 1903, a shaken Edison said "Don't talk to me about X-rays, I am afraid of them."


          


          Work relations


          Frank J. Sprague, a competent mathematician and former naval officer, was recruited by Edward H. Johnson and joined the Edison organization in 1883. One of Sprague's significant contributions to the Edison Laboratory at Menlo Park was to expand Edison's mathematical methods. Despite the common belief that Edison did not use mathematics, analysis of his notebooks reveal that he was an astute user of mathematical analysis, for example, determining the critical parameters of his electric lighting system including lamp resistance by a sophisticated analysis of Ohm's Law, Joule's Law and economics). A key to Edison's success was an holistic rather than reductionist approach to invention, making extensive use of trial and error. Since Sprague joined Edison in 1883 and Edison's output of patents peaked in 1880, it could be interpreted that the shift towards a reductionist analytical approach may not have been a positive move for Edison). Sprague's important analytical contributions, including correcting Edison's system of mains and feeders for central station distribution, form a counter argument to this. In 1884, Sprague decided his interests in the exploitation of electricity lay elsewhere, and he left Edison to found the Sprague Electric Railway & Motor Company. However, Sprague, who later developed many electrical innovations, always credited Edison for their work together).


          Another of Edison's assistants was Nikola Tesla, who claimed that Edison promised him $50,000 if he succeeded in making improvements to his DC generation plants. Tesla claimed that several months later, when he had finished the work and asked to be paid, Edison said, "When you become a full-fledged American you will appreciate an American joke." Tesla immediately resigned. With Tesla's salary of $18 per week, the payment would have amounted to over 53 years pay and the amount was equal to the initial capital of the company. Tesla resigned when he was refused a raise to $25 per week. Although Tesla accepted an Edison Medal later in life and professed a high opinion of Edison as an inventor and engineer, this and other negative series of events concerning Edison remained with Tesla. The day after Edison died, the New York Times contained extensive coverage of Edison's life, with the only negative opinion coming from Tesla who was quoted as saying, "He had no hobby, cared for no sort of amusement of any kind and lived in utter disregard of the most elementary rules of hygiene" and that, "His method was inefficient in the extreme, for an immense ground had to be covered to get anything at all unless blind chance intervened and, at first, I was almost a sorry witness of his doings, knowing that just a little theory and calculation would have saved him 90 percent of the labour. But he had a veritable contempt for book learning and mathematical knowledge, trusting himself entirely to his inventor's instinct and practical American sense." When Edison was a very old man and close to death, he said, in looking back, that the biggest mistake he had made was that he never respected Tesla or his work.


          There were 28 men recognized as Edison Pioneers.


          West Orange and Fort Myers (1886-1931)


          Edison moved from Menlo Park after the death of Mary Stilwell and purchased a home known as "Glenmont" in 1886 as a wedding gift for Mina in Llewellyn Park in West Orange, New Jersey. In the 1880s, Thomas Edison bought property in Fort Myers, Florida, and built Seminole Lodge as a winter retreat. Edison shared these two residences until early in 1931 when his medical needs were better met in West Orange.


          Henry Ford, the automobile magnate, later lived a few hundred feet away from Edison at his winter retreat in Fort Myers, Florida. Edison even contributed technology to the automobile. They were friends until Edison's death.


          
            [image: Thomas A. Edison Industries Exhibit, Primary Battery section, 1915]

            
              Thomas A. Edison Industries Exhibit, Primary Battery section, 1915
            

          


          
            [image: Henry Ford, Thomas Edison, Harvey Firestone—the fathers of modernity. Ft. Myers, Florida, February 11, 1929.]

            
              Henry Ford, Thomas Edison, Harvey Firestonethe fathers of modernity. Ft. Myers, Florida, February 11, 1929.
            

          


          The key to Edison's fortunes was telegraphy. With knowledge gained from years of working as a telegraph operator, he learned the basics of electricity. This allowed him to make his early fortune with the stock ticker, the first electricity-based broadcast system. Edison patented the sound recording and reproducing phonograph in 1878. Edison was also granted a patent for the motion picture camera or "Kinetograph". He did the electromechanical design, while his employee W.K.L. Dickson, a photographer, worked on the photographic and optical development. Much of the credit for the invention belongs to Dickson. In 1891, Thomas Edison built a Kinetoscope, or peep-hole viewer. This device was installed in penny arcades, where people could watch short, simple films. The kinetograph and kinetoscope were both first publicly exhibited May 20, 1891.


          On August 9, 1892, Edison received a patent for a two-way telegraph. In April 1896, Thomas Armat's Vitascope, manufactured by the Edison factory and marketed in Edison's name, was used to project motion pictures in public screenings in New York City. Later he exhibited motion pictures with voice soundtrack on cylinder recordings, mechanically synchronized with the film.


          Officially the kinetoscope entered in Europe when the rich American Businessman Irving T. Bush (18691948) bought from the Continental Commerce Company of Franck Z. Maguire and Joseph D. Bachus a dozen machines. Bush placed from October 17, 1894 on the first kinetoscopes in London. At the same time the French company Kintoscope Edison Michel et Alexis Werner bought these machines for the market in France. In the last three months of 1894 The Continental Commerce Company sold hundreds of kinetoscopes in Europe (i.e. the Netherlands and Italy). In Germany and in Austria-Hungary the kinetoscope was introduced by the Deutsche-sterreichische-Edison-Kinetoscop Gesellschaft, founded by the Ludwig Stollwerck of the Schokoladen-Ssswarenfabrik Stollwerck & Co of Cologne. The first kinetoscopes arrived in Belgium at the Fairs in early 1895. The Edison's Kintoscope Franais, a Belgian company, was founded in Brussels on January 15, 1895 with the rights to sell the kinetoscopes in Monaco, France and the French colonies. The main investors in this company were Belgian industrialists. On May 14, 1895 the Edison's Kintoscope Belge was founded in Brussels. The businessman Ladislas-Victor Lewitzki, living in London but active in Belgium and France, took the initiative in starting this business. He had contacts with Leon Gaumont and the American Mutoscope and Biograph Co. In 1898 he also became shareholder of the Biograph and Mutoscope Company for France.


          In 1901, he visited the Sudbury area as a mining prospector, and is credited with the original discovery of the Falconbridge ore body. His attempts to actually mine the ore body were not successful, however, and he abandoned his mining claim in 1903. A street in Falconbridge, as well as the Edison Building, which served as the head office of Falconbridge Mines, are named for him.


          In 1902, agents of Thomas Edison bribed a theatre owner in London for a copy of A Trip to the Moon by Georges Mlis. Edison then made hundreds of copies and showed them in New York City. Mlis received no compensation. He was counting on taking the film to US and recapture the huge cost of it by showing it throughout the US when he realized it has already been showing in the US by Edison. This bankrupted Mlis. Other exhibitors similarly routinely copied and exhibited each others films. To better protect the copyrights on his films, Edison deposited prints of them on long strips of photographic paper with the U.S. copyright office. Many of these paper prints survived longer and in better condition than the actual films of that era.


          Edison's favourite movie was The Birth of a Nation. He thought that talkies had "spoiled everything" for him. "There isn't any good acting on the screen. They concentrate on the voice now and have forgotten how to act. I can sense it more than you because I am deaf."


          Edison became the owner of his Milan, Ohio, birthplace in 1906. On his last visit, in 1923, he was shocked to find his old home still lit by lamps and candles.


          In 1908, Edison started the Motion Picture Patents Company, which was a conglomerate of nine major film studios (commonly known as the Edison Trust). Thomas Edison was the first honorary fellow of the Acoustical Society of America, which was founded in 1929.


          In 1928, Edison joined the Fort Myers Civitan Club. He believed strongly in the organization, writing that "The Civitan Club is doing things--big things--for the community, state, and nation, and I certainly consider it an honour to be numbered in its ranks." He was an active member in the club until his death, sometimes bringing Henry Ford to the club's meetings.


          Edison was said to have been influenced by a fad diet that was popular in the day to that in his last few years "the only liquid he consumed was a pint of milk every three hours". He is reported to have believed this diet would restore his health. However, this tale is doubtful. In 1930, the year before Edison died, Mina said in an interview about him that "Correct eating is one of his greatest hobbies." She also said that during one of his periodic "great scientific adventures", Edison would be up at 7:00, have breakfast at 8:00, and be rarely home for lunch or dinner, implying that he continued to have all three.


          Edison was active in business right up to the end. Just months before his death in 1931, the Lackawanna Railroad implemented electric trains in suburban service from Hoboken to Gladstone, Montclair and Dover in New Jersey. Transmission was by means of an overhead catenary system, with the entire project under Edison's guidance. To the surprise of many, he was at the throttle of the very first MU (Multiple-Unit) train to depart Lackawanna Terminal in Hoboken, driving the train all the way to Dover. As another tribute to his lasting legacy, the same fleet of cars Edison deployed on the Lackawanna in 1931 served commuters until their retirement in 1984, when some of them were purchased by the Berkshire Scenic Railway Museum in Lenox, MA. A special plaque commemorating the joint achievement of both the railway and Edison, can be seen today in the waiting room of Lackawanna Terminal in Hoboken, presently operated by New Jersey Transit.


          


          Death


          Thomas Edison died on October 18, 1931, in his home, "Glenmont" in Llewellyn Park in West Orange, New Jersey, which he had purchased in 1886 as a wedding gift for Mina.
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          Mina died in 1947. Edison's last breath is reportedly contained in a test tube at the Henry Ford Museum. Ford reportedly convinced Charles Edison to seal a test tube of air in the inventor's room shortly after his death, as a memento. A plaster death mask was also made.


          


          Views on politics, religion and metaphysics


          Historian Paul Israel has characterized Edison as a " freethinker". Edison was heavily influenced by Thomas Paine's Age of Reason. Edison defended Paine's "scientific deism," saying, "He has been called an atheist, but atheist he was not. Paine believed in a supreme intelligence, as representing the idea which other men often express by the name of deity." In an October 2, 1910 interview in the New York Times Magazine, Edison stated:


          
            Nature is what we know. We do not know the gods of religions. And nature is not kind, or merciful, or loving. If God made methe fabled God of the three qualities of which I spoke: mercy, kindness, loveHe also made the fish I catch and eat. And where do His mercy, kindness, and love for that fish come in? No; nature made usnature did it allnot the gods of the religions.

          


          Edison was accused of atheism for those remarks, and although he did not allow himself to be drawn into the controversy publicly, he defended himself in a private letter: "You have misunderstood the whole article, because you jumped to the conclusion that it denies the existence of God. There is no such denial, what you call God I call Nature, the Supreme intelligence that rules matter. All the article states is that it is doubtful in my opinion if our intelligence or soul or whatever one may call it lives hereafter as an entity or disperses back again from whence it came, scattered amongst the cells of which we are made."


          


          Tributes


          


          Places named for Edison


          Several places have been named after Edison, most notably the town of Edison, New Jersey. Thomas Edison State College, a nationally-known college for adult learners, is in Trenton, New Jersey. Two community colleges are named for him: Edison College in Fort Myers, Florida, and Edison Community College in Piqua, Ohio. There are numerous high schools named after Edison; see Edison High School.


          The City Hotel, in Sunbury, Pennsylvania, was the first building to be lit with Edison's three-wire system. The hotel was re-named The Hotel Edison, and retains that name today.


          Three bridges around the United States have been named in his honour (see Edison Bridge).


          


          Museums and memorials


          The Thomas Alva Edison Memorial Tower and Museum is in the town of Edison. The 13.5 acre (5.5 ha) Glenmont property where the remains of Edison and his wife, Mina, buried is maintained by the National Park Service as the Edison National Historic Site.


          In Beaumont, Texas, there is an Edison Museum, though Edison never visited there.


          The Port Huron Museum, in Port Huron, Michigan, restored the original depot that Thomas Edison worked out of as a young newsbutcher. The depot has been named the Thomas Edison Depot Museum. The town has many Edison historical landmarks, including the graves of Edison's parents, and a monument along the Saint Clair River. Edison's influence can be seen throughout this city of 32,000.


          In Detroit, the Edison Memorial Fountain in Grand Circus Park was created to honour his achievements. The limestone fountain was dedicated October 21, 1929.


          


          Companies bearing Edison's name


          
            	Edison General Electric, merged with Thomson-Houston Electric Company to form General Electric


            	Commonwealth Edison, now part of Exelon


            	Consolidated Edison


            	Edison International

              
                	Southern California Edison


                	Edison Mission Energy


                	Edison Capital

              

            


            	Detroit Edison, a unit of DTE Energy


            	Edison Sault Electric Company, a unit of Wisconsin Energy


            	FirstEnergy

              
                	Metropolitan Edison


                	Ohio Edison


                	Toledo Edison

              

            


            	Edison S.p.A., a unit of Italenergia


            	Boston Edison, a unit of NSTAR, formerly known as the Edison Electric Illuminating Company


            	WEEI radio station in Boston, established by the Edison Electric Illuminating Company (hence the call letters)

          


          


          Awards named in honour of Edison


          The Edison Medal was created on February 11, 1904, by a group of Edison's friends and associates. Four years later the American Institute of Electrical Engineers (AIEE), later IEEE, entered into an agreement with the group to present the medal as its highest award. The first medal was presented in 1909 to Elihu Thomson and, in a twist of fate, was awarded to Nikola Tesla in 1917. It is the oldest award in the area of electrical and electronics engineering, and is presented annually "for a career of meritorious achievement in electrical science, electrical engineering or the electrical arts."


          In the Netherlands, the major music awards are named the Edison Award after him.


          


          Honours and awards given to Edison


          In 1887, Edison won the Matteucci Medal.


          He was ranked thirty-fifth on Michael H. Hart's 1978 book The 100, a list of the most influential figures in history. Life magazine (USA), in a special double issue in 1997, placed Edison first in the list of the "100 Most Important People in the Last 1000 Years", noting that the light bulb he promoted "lit up the world". In the 2005 television series The Greatest American, he was voted by viewers as the fifteenth-greatest.


          In 1983, the United States Congress, pursuant to Senate Joint Resolution 140 (Public Law 97 - 198), designated February 11, Edison's birthday, as National Inventor's Day.


          


          Other items named after Edison


          The United States Navy named the USS Edison (DD-439), a Gleaves class destroyer, in his honour in 1940. The ship was decommissioned a few months after the end of World War II. In 1962, the Navy commissioned USS Thomas A. Edison (SSBN-610), a fleet ballistic missile nuclear-powered submarine. Decommissioned on 1 December 1983, Thomas A. Edison was stricken from the Naval Vessel Register on April 30, 1986. She went through the Navys Nuclear Powered Ship and Submarine Recycling Program at Bremerton, Washington, beginning on October 1, 1996. When she finished the program on December 1, 1997, she ceased to exist as a complete ship and was listed as scrapped.


          


          In popular culture
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            	This article is about the artist Thomas Gainsborough. Gainsborough is also the name of a small market town in Lincolnshire in England.
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              	Birth name

              	Thomas Gainsborough
            


            
              	Born

              	14 May 1727 (baptised)

              Sudbury, Suffolk, England
            


            
              	Died

              	2 August 1788

            


            
              	Nationality

              	British
            


            
              	Field

              	Painter
            

          


          Thomas Gainsborough ( 14 May 1727 (baptised)  2 August 1788) was one of the most famous portrait and landscape painters of 18th century Britain.


          Gainsborough was born in 1727 in Sudbury, Suffolk, England. His father was a schoolteacher involved with the wool trade. At the age of fourteen he impressed his father with his pencilling skills so that he let him go to London to study art in 1740. In London he first trained under engraver Hubert Gravelot but eventually became associated with William Hogarth and his school. One of his mentors was Francis Hayman. In those years he contributed to the decoration of what is now the Thomas Coram Foundation for Children and the supper boxes at Vauxhall Gardens.


          In the 1740s, Gainsborough married Margaret Burr, an illegitimate daughter of the Duke of Beaufort, who settled a 200 annuity on the couple. The artist's work, then mainly composed of landscape paintings, was not selling very well. He returned to Sudbury in 17481749 and concentrated on the painting of portraits.
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          In 1752, he and his family, now including two daughters, moved to Ipswich. Commissions for personal portraits increased, but his clientele included mainly local merchants and squires. He had to borrow against his wife's annuity.


          In 1759, Gainsborough and his family moved to Bath. There, he studied portraits by van Dyck and was eventually able to attract a better-paying high society clientele. In 1761, he began to send work to the Society of Arts exhibition in London (now the Royal Society of Arts, of which he was one of the earliest members); and from 1769 on, he submitted works to the Royal Academy's annual exhibitions. He selected portraits of well-known or notorious clients in order to attract attention. These exhibitions helped him acquire a national reputation, and he was invited to become one of the founding members of the Royal Academy in 1769. His relationship with the academy, however, was not an easy one and he stopped exhibiting his paintings there in 1773.
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          In 1774, Gainsborough and his family moved to London to live in Schomberg House, Pall Mall. In 1777, he again began to exhibit his paintings at the Royal Academy, including portraits of contemporary celebrities, such as the Duke and Duchess of Cumberland. Exhibitions of his work continued for the next six years.


          In 1780, he painted the portraits of King George III and his queen and afterwards received many royal commissions. This gave him some influence with the Academy and allowed him to dictate the manner in which he wished his work to be exhibited. However, in 1783, he removed his paintings from the forthcoming exhibition and transferred them to Schomberg House.


          In 1784, royal painter Allan Ramsay died and the King was obliged to give the job to Gainsborough's rival and Academy president, Joshua Reynolds. However Gainsborough remained the Royal Family's favourite painter.


          In his later years, Gainsborough often painted relatively simple, ordinary landscapes. With Richard Wilson, he was one of the originators of the eighteenth-century British landscape school; though simultaneously, in conjucntion with Joshua Reynolds, he was the dominant British portraitist of the second half of the 18th century.
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          Gainsborough painted more from his observations of nature (and human nature) than from any application of formal academic rules. The poetic sensibility of his paintings caused Constable to say, "On looking at them, we find tears in our eyes and know not what brings them." He himself said, "I'm sick of portraits, and wish very much to take my viol-da-gam and walk off to some sweet village, where I can paint landskips (sic) and enjoy the fag end of life in quietness and ease."


          His most famous works, such as Portrait of Mrs. Graham; Mary and Margaret: The Painter's Daughters; William Hallett and His Wife Elizabeth, nee Stephen, known as The Morning Walk; and Cottage Girl with Dog and Pitcher, display the unique individuality of his subjects.


          Gainsborough's only known assistant was his nephew, Gainsborough Dupont. He died of cancer on 2 August 1788 in his 62nd year.


          


          Trivia


          
            	In Ghostbusters II (1989), Dr. Janosz Poha exclaims to Peter Venkman, with heavy accent approximated, "Theees eeesn't Gainsborough's Blue Boy, ees Preeence Veego, Ruler of Carpathia and Moldavia!"


            	His sitters tend to look rather similar, and supposedly when one client complained that the portrait did not resemble his wife at all, he told him not to worry, in a few years time no-one would know the difference.


            	If he was painting a portrait of a woman (alone, not as a member of a couple) that he did not personally find attractive, he would paint a dog in the portrait.

          


          


          In Fiction


          
            	Kitty (Paramount 1945) is a notable fictionl film about Gainsborough see http://www.imdb.com/title/tt0037849


            	Gainsborough has an important posthumous role in the alternate history novel The Two Georges by Harry Turtledove. In the alternate history depicted in the book, the 18th Century American colonists reached a compromise with the British government which averted the American War of Independence and let North America remain part of the British Empire in gthe 20th Century. In this world, Gainsborough painted a picture of King George III and George Washington signing on the historic compromise. In later generations this picutre ("The Two Georges of the title) becomes a famous iconic symbol of the harmonious good relations between Btitiain and the North American Union, with copies of it to seen everywhere and its facsimile appearing on currency notes. The whole plot of the novel turns on its theft by terrorists and the efforts to recover it.
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              	Full name

              	Thomas Hobbes
            


            
              	Birth

              	5 April 1588(1588-04-05)

              Malmesbury, Wiltshire, England
            


            
              	Death

              	4 December 1679 (aged91)

              Derbyshire, England
            


            
              	School/tradition

              	Social contract, realism
            


            
              	Main interests

              	Political philosophy, history, ethics, geometry
            


            
              	Notable ideas

              	modern founder of the social contract tradition; life in the state of nature is "solitary, poor, nasty, brutish and short"
            


            
              	
                
                  
                    Influenced by
                  


                  
                    Plato, Aristotle, Thucydides, Tacitus, Galileo, Niccol Machiavelli, Ren Descartes, Grotius, Selden, Great Tew circle
                  

                

              
            


            
              	
                
                  
                    Influenced
                  


                  
                    Joseph Butler; All subsequent Western political philosophy; sociology: Ferdinand Tnnies
                  

                

              
            

          


          Thomas Hobbes ( 5 April 1588  4 December 1679) was an English philosopher, whose famous 1651 book Leviathan established the foundation for most of Western political philosophy from the perspective of social contract theory and classical republicanism.


          Hobbes is remembered today for his work on political philosophy, although he contributed to a diverse array of fields, including history, geometry, physics of gases, theology, ethics, general philosophy, and political science. But nonetheless Hobbes's account of human nature as self-interested cooperation has proved to be an enduring theory in the field of philosophical anthropology.


          


          Early life and education


          Thomas Hobbes was born in Wiltshire, England on 5 April 1588 (some sources say Malmesbury). Born prematurely on April 5, 1588, when his mother heard of the coming invasion of the Spanish Armada, Thomas Hobbes later reported that "my mother gave birth to twins: myself and fear." His childhood is almost a complete blank, and his mother's name is unknown . His father, also Thomas, the vicar of Charlton and Westport, abandoned his three children to the care of an older brother (Thomas junior's uncle), Francis, when forced to flee to London after being involved in a fight with a clergyman outside his own church. Hobbes was educated at Westport church from the age of four, passed to the Malmesbury school and then to a private school kept by a young man named Robert Latimer, a graduate of Oxford University. Hobbes was a good pupil, and around 1603 he went up to Magdalen Hall, which is most closely related to Hertford College, Oxford . The principal was a puritan called John Wilkinson, and he had some influence on Hobbes.


          At university, Hobbes appears to have followed his own curriculum; he was "little attracted by the scholastic learning". He did not complete his B.A. degree until 1608, but he was recommended by Sir James Hussey, his master at Magdalen, as tutor to William, the son of William Cavendish, Baron of Hardwick (and later Earl of Devonshire), and began a life-long connection with that family.


          Hobbes became a companion to the younger William and they both took part in a grand tour in 1610. Hobbes was exposed to European scientific and critical methods during the tour in contrast to the scholastic philosophy which he had learned in Oxford. His scholarly efforts at the time were aimed at a careful study of classic Greek and Latin authors, the outcome of which was, in 1628, his great translation of Thucydides' History of the Peloponnesian War, the first translation of that work into English from a Greek manuscript.


          Although he associated with literary figures like Ben Jonson and thinkers such as Francis Bacon, he did not extend his efforts into philosophy until after 1629. His employer Cavendish, then the Earl of Devonshire, died of the plague in June 1628. The widowed countess dismissed Hobbes but he soon found work, again as a tutor, this time to the son of Sir Gervase Clifton. This task, chiefly spent in Paris, ended in 1631 when he again found work with the Cavendish family, tutoring the son of his previous pupil. Over the next seven years as well as tutoring he expanded his own knowledge of philosophy, awakening in him curiosity over key philosophic debates. He visited Florence in 1636 and later was a regular debater in philosophic groups in Paris, held together by Marin Mersenne. From 1637 he considered himself a philosopher and scholar.


          


          In Paris


          Hobbes's first area of study was an interest in the physical doctrine of motion and physical momentum. Despite his interest in this phenomenon, he disdained experimental work as in physics. He went on to conceive the system of thought to the elaboration of which he would devote his life. His scheme was first to work out, in a separate treatise, a systematic doctrine of body, showing how physical phenomena were universally explicable in terms of motion, at least as motion or mechanical action was then understood. He then singled out Man from the realm of Nature and plants. Then, in another treatise, he showed what specific bodily motions were involved in the production of the peculiar phenomena of sensation, knowledge, affections and passions whereby Man came into relation with Man. Finally he considered, in his crowning treatise, how Men were moved to enter into society, and argued how this must be regulated if Men were not to fall back into "brutishness and misery". Thus he proposed to unite the separate phenomena of Body, Man, and the State.


          Hobbes came home, in 1637, to a country riven with discontent which disrupted him from the orderly execution of his philosophic plan. However, by the time of the Short Parliament he had written not only his Human Nature but also De corpore politico, which were published together ten years later as The Elements of Law. This means his initial political doctrine was not shaped by the English Civil War.


          When in November 1640 the Long Parliament succeeded to the Short, Hobbes felt he was a marked man by the circulation of his treatise and fled to Paris. He did not return for eleven years. In Paris he rejoined the coterie about Mersenne, and wrote a critique of the Meditations on First Philosophy of Descartes, which was printed as third among the sets of "Objections" appended, with "Replies" from Descartes in 1641. A different set of remarks on other works by Descartes succeeded only in ending all correspondence between the two.


          He also extended his own works somewhat, working on the third section, De Cive, which was finished in November 1641. Although it was initially only circulated privately, it was well received. He then returned to hard work on the first two sections of his work and published little except for a short treatise on optics (Tractatus opticus) included in the collection of scientific tracts published by Mersenne as Cogitata physico-mathematica in 1644. He built a good reputation in philosophic circles and in 1645 was chosen with Descartes, Gilles de Roberval and others, to referee the controversy between John Pell and Longomontanus over the problem of squaring the circle.


          


          The Civil War in England


          The English Civil War broke out in 1642, and when the Royalist cause began to decline in the middle of 1644 there was an exodus of the king's supporters to Europe. Many came to Paris and were known to Hobbes. This revitalised Hobbes's political interests and the De Cive was republished and more widely distributed. The printing was begun in 1646 by Samuel de Sorbiere through the Elsevier press at Amsterdam with a new preface and some new notes in reply to objections.


          In 1647, Hobbes was engaged as mathematical instructor to the young Charles, Prince of Wales, who had come over from Jersey around July. This engagement lasted until 1648 when Charles went to Holland.


          The company of the exiled royalists led Hobbes to produce an English book to set forth his theory of civil government in relation to the political crisis resulting from the war. It was based on an unpublished treatise of 1640. The State, it now seemed to Hobbes, might be regarded as a great artificial man or monster ( Leviathan), composed of men, with a life that might be traced from its generation under pressure of human needs to its dissolution through civil strife proceeding from human passions. The work was closed with a general "Review and Conclusion", in direct response to the war which raised the question of the subject's right to change allegiance when a former sovereign's power to protect was irrecoverably gone. Also he criticized religious doctrines on rationalistic grounds in the Commonwealth. The first public edition was titled Elementa philosophica de cive.
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          During the years of the composition of Leviathan he remained in or near Paris. In 1647 Hobbes was overtaken by a serious illness which disabled him for six months. On recovering from this near fatal disorder, he resumed his literary task, and carried it steadily forward to completion by the year 1650, having also translated his prior Latin work into English. In 1650, to prepare the way for his magnum opus, he allowed the publication of his earliest treatise, divided into two separate small volumes ( Human Nature, or the Fundamental Elements of Policie, and De corpore politico, or the Elements of Law, Moral and Politick). In 1651 he published his translation of the De Cive under the title of Philosophicall Rudiments concerning Government and Society. Meanwhile the printing of the greater work was proceeding, and finally it appeared about the middle of 1651, under the title of Leviathan, or the Matter, Form and Power of a Commonwealth, Ecclesiastical and Civil, with a famous title-page engraving in which, from behind hills overlooking a landscape, there towered the body (above the waist) of a crowned giant, made up of tiny figures of human beings and bearing sword and crozier in the two hands.


          The work had immediate impact. Soon Hobbes was more lauded and decried than any other thinker of his time. However, the first effect of its publication was to sever his link with the exiled royalists, forcing him to appeal to the revolutionary English government for protection. The exiles might very well have killed him; the secularist spirit of his book greatly angered both Anglicans and French Catholics. Hobbes fled back home, arriving in London in the winter of 1651. Following his submission to the council of state he was allowed to subside into private life in Fetter Lane.


          


          Leviathan
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          In Leviathan, Hobbes set out his doctrine of the foundation of states and legitimate governments - based on social contract theories. Leviathan was written during the English Civil War; much of the book is occupied with demonstrating the necessity of a strong central authority to avoid the evil of discord and civil war.


          Beginning from a mechanistic understanding of human beings and the passions, Hobbes postulates what life would be like without government, a condition which he calls the state of nature. In that state, each person would have a right, or license, to everything in the world. This inevitably leads to conflict, a "war of all against all" ( bellum omnium contra omnes), and thus lives that are "solitary, poor, nasty, brutish, and short" (xiii).


          To escape this state of war, men in the state of nature accede to a social contract and establish a civil society. According to Hobbes, society is a population beneath a sovereign authority, to whom all individuals in that society cede their natural rights for the sake of protection. Any abuses of power by this authority are to be accepted as the price of peace. However, he also states that in severe cases of abuse, rebellion is expected. In particular, the doctrine of separation of powers is rejected: the sovereign must control civil, military, judicial and ecclesiastical powers.


          


          Opponents


          


          John Bramhall


          Hobbes now turned to complete the fundamental treatise of his philosophical system. He worked so steadily that De Corpore was first printed in 1654. Also in 1654, a small treatise, Of Liberty and Necessity, was published by Bishop John Bramhall, addressed at Hobbes. Bramhall, a strong Arminian, had met and debated with Hobbes and afterwards wrote down his views and sent them privately to be answered in this form by Hobbes. Hobbes duly replied, but not for publication. But a French acquaintance took a copy of the reply and published it with "an extravagantly laudatory epistle." Bramhall countered in 1655, when he printed everything that had passed between them (under the title of A Defence of the True Liberty of Human Actions from Antecedent or Extrinsic Necessity). In 1656 Hobbes was ready with The Questions concerning Liberty, Necessity and Chance, in which he replied "with astonishing force" to the bishop. As perhaps the first clear exposition of the psychological doctrine of determinism, Hobbes's own two pieces were important in the history of the free-will controversy. The bishop returned to the charge in 1658 with Castigations of Mr Hobbes's Animadversions, and also included a bulky appendix entitled The Catching of Leviathan the Great Whale. Hobbes never took any notice of the Castigations.


          


          John Wallis


          Beyond the spat with Bramhall, Hobbes was caught in a series of conflicts from the time of publishing his De Corpore in 1655. In Leviathan he had assailed the system of the original universities. In 1654 Seth Ward (16171689), the Savilian professor of astronomy, replying in his Vindiciae academiarum to the assaults by Hobbes and others (especially John Webster) on the academic system. Errors in De Corpore, particularly in the mathematical sections, opened Hobbes to criticism from John Wallis, Savilian professor of geometry. Wallis's Elenchus geomeiriae Hobbianae, published in 1655, contained an elaborate criticism of Hobbes's whole attempt to put the foundations of mathematical science in its place within the general body of reasoned knowledgea criticism which exposed the utter inadequacy of Hobbes's mathematics. Hobbes's lack of rigour meant that he spent himself in vain attempts to solve the impossible problems that often waylaid self-sufficient beginners, his interest was limited to geometry and he never had any notion of the full scope of mathematical science. He was unable to work out with any consistency the few original thoughts he had, and thus was an easy target. Hobbes took care to remove some of the worst mistakes exposed by Wallis, before allowing an English translation of the De Corpore to appear in 1656. But he still attacked Wallis in a series of Six Lessons to the Professors of Mathematics in 1656.


          Wallis had an easy task in defending himself against Hobbes's criticism, and he seized the opportunity given him by the English translation of the De Corpore to re-confront Hobbes with his mathematical inconsistencies. Hobbes responded with Marks of the Absurd Geometry, Rural Language, Scottish Church Politics, and Barbarisms of John Wallis, Professor of Geometry and Doctor of Divinity. The thrusts were easily parried by Wallis in a reply (Hobbiani puncti dispunctio, 1657). Hobbes finally took refuge in silence and there was peace for a time.


          Hobbes published, in 1658, the final section of his philosophical system, completing the scheme he had planned more than twenty years before. De Homine consisted for the most part of an elaborate theory of vision, whose fundamental importance in relation to his political philosophy has often been overlooked. The remainder of the treatise dealt cursorily with some of the topics more fully treated in the Human Nature and the Leviathan.


          Wallis had meanwhile published other works and especially a comprehensive treatise on the general principles of calculus (Mathesis universatis, 1657). Hobbes, now with time on his hands, took it upon himself to re-spark their clash. He decided once more to attack the new methods of mathematical analysis and by the spring of 1660, he had managed to put his criticism and assertions into five dialogues under the title Examinatio et emendatio mathematicae hodiernae qualis explicatur in libris Johannis Wallisii, with a sixth dialogue so called, consisting almost entirely of seventy or more propositions on the circle and cycloid. Wallis, however, would not take the bait. Hobbes then tried another tack having solved, as he thought, another ancient problem, the duplication of the cube. He had his solution brought out anonymously in French, so as to put his critics off the scent. No sooner had Wallis publicly refuted the solution than Hobbes claimed the credit of it, and went more astray than ever in its defence. He republished it (in modified form), with his remarks, at the end of a 1661 Latin dialogue which he had written in defence of his philosophical doctrine. The Dialogus physicus, sive De natura aeris attacked Robert Boyle and other friends of Wallis who were forming themselves into a society (incorporated as the Royal Society in 1662) for experimental research. Hobbes saw this as a direct contravention of the method of physical inquiry enjoined in the De Corpore. The careful experiments recorded in Boyle's New Experiments touching the Spring of the Air (1660), which Hobbes chose to take as the manifesto of the new "academicians," seemed to him only to confirm the conclusions he had reasoned out years before from speculative principles, and he warned them that if they were not content to begin where he had left off their work would come to naught. To this ill-conceived diatribe Boyle quickly replied with force and dignity, but it was from Wallis that true retribution came, in the scathing satire Hobbius heauton-timorumenos (1662). Hobbes seems to have been "fairly bewildered by the rush and whirl of sarcasm" and wisely kept aloof from scientific controversy for some years.


          However, in response to the more personal attacks Hobbes wrote a letter about himself in the third person, Considerations upon the Reputation, Loyalty, Manners and Religion of Thomas Hobbes's. In this biographical piece, he told his own and Wallis's "little stories during the time of the late rebellion" with such effect that Wallis did not attempt a reply.


          


          Geometers


          After a time Hobbes began a third period of controversial activity, which he dragged out until his ninetieth year. The first piece, published in 1666, De principiis et ratiocinatione geometrarum, was an attack on geometry professors. Three years later he brought his three mathematical achievements together in Quadratura circuli, Cubatio sphaerae, Duplicitio cubii, and as soon as they were once more refuted by Wallis, reprinted them with an answer to the objections. Wallis, who had promised to leave him alone, refuted him again before the year was out. The exchange dragged on through numerous other papers until 1678.


          


          Later life


          In addition to publishing some ill-founded and controversial writings on mathematics and physics, Hobbes also continued to produce and publish philosophical works. From the time of the Restoration he acquired a new prominence; "Hobbism" became a fashionable creed which it was the duty of "every lover of true morality and religion" to denounce. The young king, Hobbes's former pupil, now Charles II, remembered Hobbes and called him to the court to grant him a pension of 100.


          The king was important in protecting Hobbes when, in 1666, the House of Commons introduced a bill against atheism and profaneness. That same year, on 17 October 1666, it was ordered that the committee to which the bill was referred "should be empowered to receive information touching such books as tend to atheism, blasphemy and profaneness... in particular... the book of Mr. Hobbes called the Leviathan". Hobbes was terrified at the prospect of being labelled a heretic, and proceeded to burn some of his compromising papers. At the same time, he examined the actual state of the law of heresy. The results of his investigation were first announced in three short Dialogues added as an Appendix to his Latin translation of Leviathan, published at Amsterdam in 1668. In this appendix, Hobbes aimed to show that, since the High Court of Commission had been put down, there remained no court of heresy at all to which he was amenable, and that nothing could be heresy except opposing the Nicene Creed, which, he maintained, Leviathan did not do.


          The only consequence that came of the bill was that Hobbes could never thereafter publish anything in England on subjects relating to human conduct. The 1668 edition of his works was printed in Amsterdam because he could not obtain the censor's licence for its publication in England. Other writings were not made public until after his death, including Behemoth: the History of the Causes of the Civil Wars of England and of the Counsels and Artifices by which they were carried on from the year 1640 to the year 1662. For some time, Hobbes was not even allowed to respond, whatever his enemies tried. Despite this, his reputation abroad was formidable, and noble or learned foreigners who came to England never forgot to pay their respects to the old philosopher.


          His final works were a curious mixture: an autobiography in Latin verse in 1672, and a translation of four books of the Odyssey into "rugged" English rhymes that in 1673 led to a complete translation of both Iliad and Odyssey in 1675.


          In October 1679, Hobbes suffered a bladder disorder, which was followed by a paralytic stroke from which he died on 4 December 1679. He is said to have uttered the last words "A great leap in the dark" in his final moments of life. He was interred within St. John the Baptist Church in Ault Hucknall in Derbyshire, England.


          In popular culture


          
            	Hobbes, the tiger in Bill Watterson's comic strip Calvin and Hobbes, was named after Thomas Hobbes, while his companion Calvin was named after the Reformation theologian John Calvin.

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Thomas_Hobbes"
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          Thomas Jefferson ( April 13, 1743  July 4, 1826) was the third President of the United States (18011809), the principal author of the Declaration of Independence (1776), and one of the most influential Founding Fathers for his promotion of the ideals of republicanism in the United States. Major events during his presidency include the Louisiana Purchase (1803) and the Lewis and Clark Expedition (18041806).


          As a political philosopher, Jefferson was a man of the Enlightenment and knew many intellectual leaders in Britain and France. He idealized the independent yeoman farmer as exemplar of republican virtues, distrusted cities and financiers, and favored states' rights and a strictly limited federal government. Jefferson supported the separation of church and state and was the author of the Virginia Statute for Religious Freedom (1779, 1786). He was the eponym of Jeffersonian democracy and the co-founder and leader of the Democratic-Republican Party, which dominated American politics for a quarter-century. Jefferson served as the wartime Governor of Virginia (17791781), first United States Secretary of State (17891793) and second Vice President (17971801).


          A polymath, Jefferson achieved distinction as, among other things, a horticulturist, statesman, architect, archaeologist, paleontologist, author, inventor and founder of the University of Virginia. When President John F. Kennedy welcomed forty-nine Nobel Prize winners to the White House in 1962 he said, "I think this is the most extraordinary collection of talent and of human knowledge that has ever been gathered together at the White House  with the possible exception of when Thomas Jefferson dined alone."


          


          Early life and education


          


          Childhood


          Thomas Jefferson was born on April 13, 1743 into a family closely related to some of the most prominent individuals in Virginia, the third of eight children. His mother was Jane Randolph, daughter of Isham Randolph, a ship's captain and sometime planter, and first cousin to Peyton Randolph. Jefferson's father was Peter Jefferson, a planter and surveyor in Albemarle County (Shadwell, then Edge Hill, Virginia.) He was of Welsh descent. When Colonel William Randolph, an old friend of Peter Jefferson, died in 1745, Peter assumed executorship and personal charge of William Randolph's estate in Tuckahoe as well as his infant son, Thomas Mann Randolph. That same year the Jeffersons relocated to Tuckahoe where they would remain for the next seven years before returning to their home in Albermarle whereupon Peter Jefferson was appointed to the Coloneley of the county, a very important position at the time.
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          Education


          In 1752, Jefferson began attending a local school run by William Douglas, a Scottish minister. At the age of nine, Jefferson began studying Latin, Greek, and French. In 1757, when he was 14 years old, his father died. Jefferson inherited about 5,000 acres (20 km) of land and dozens of slaves. He built his home there, which eventually became known as Monticello.


          After his father's death, he was taught at the school of the learned minister James Maury from 1758 to 1760. The school was in Fredericksville Parish near Gordonsville, Virginia, twelve miles (19 km) from Shadwell, and Jefferson boarded with Maury's family. There he received a classical education and studied history and science.


          In 1760 Jefferson entered The College of William & Mary in Williamsburg at the age of 16; he studied there for two years, graduating with highest honours in 1762. At William & Mary, he enrolled in the philosophy school and studied mathematics, metaphysics, and philosophy under Professor William Small, who introduced the enthusiastic Jefferson to the writings of the British Empiricists, including John Locke, Francis Bacon, and Isaac Newton (Jefferson called them the "three greatest men the world had ever produced"). He also perfected his French, carried his Greek grammar book wherever he went, practiced the violin, and read Tacitus and Homer. A keen and diligent student, Jefferson displayed an avid curiosity in all fields and, according to the family tradition, frequently studied fifteen hours a day. His closest college friend, John Page of Rosewell, reported that Jefferson "could tear himself away from his dearest friends to fly to his studies."


          While in college, Jefferson was a member of a secret organization called the Flat Hat Club, now the namesake of the William & Mary student newspaper. He lodged and boarded at the College in the building known today as the Sir Christopher Wren Building, attending communal meals in the Great Hall, and morning and evening prayers in the Wren Chapel. Jefferson often attended the lavish parties of royal governor Francis Fauquier, where he played his violin and developed an early love for wines. After graduating in 1762 with highest honours, he studied law with George Wythe and was admitted to the Virginia bar in 1767.


          


          Life as a lawyer


          On October 1, 1765, Jefferson's oldest sister Jane died at the age of 25. Jefferson fell into a period of deep mourning as he was already exasperated by the absence of his sisters Mary, who had been married several years to Thomas Bolling; and Martha, who had wed earlier in July to Dabney Carr. Both had moved to their husbands' residences and left only Elizabeth, Lucy, and the two toddlers as his companions. Jefferson was not comforted by the presence of Elizabeth or Lucy because they did not provide him with the same intellectual stimulation as his older siblings had.


          Jefferson would go on to handle many cases as a lawyer in colonial Virginia, managing more than a hundred cases each year between 1768 and 1773 in General Court alone, while acting as counsel in hundreds of cases. Jefferson's client list included members of the Virginia's elite families including members of his mother's family, the Randolphs.


          In 1772, Jefferson married a 23-year-old widow named Martha Wayles Skelton. They had six children: Martha Jefferson Randolph (17721836), Jane Randolph (17741775), a stillborn or unnamed son (1777), Mary Wayles (17781804), Lucy Elizabeth (17801781), and Elizabeth (17821785). Martha died on September 6, 1782 and Jefferson never remarried. Jefferson may also have been the father of several children with his slave Sally Hemings, though the father may also have been one of his male relatives (see Jefferson DNA data).


          


          Political career from 1774 to 1800
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          Towards revolution


          In addition to practicing law, Jefferson also represented Albemarle County in the Virginia House of Burgesses beginning in 1769. Following the passage of the Coercive Acts by the British Parliament in 1774, he wrote a set of resolutions against the acts, which were expanded into A Summary View of the Rights of British America, his first published work. Previous criticism of the Coercive Acts had focused on legal and constitutional issues, but Jefferson offered the radical notion that the colonists had the natural right to govern themselves. Jefferson also argued that Parliament was the legislature of Great Britain only, and had no legislative authority in the colonies. The paper was intended to serve as instructions for the Virginia delegation of the First Continental Congress, but Jefferson's ideas proved to be too radical for that body. Nevertheless, the pamphlet helped provide the theoretical framework for American independence, and marked Jefferson as one of the most thoughtful patriot spokesmen.


          


          Drafting a declaration


          Jefferson served as a delegate to the Second Continental Congress beginning in June 1775, soon after the outbreak of the American Revolutionary War. When Congress began considering a resolution of independence in June 1776, Jefferson was appointed to a five-man committee to prepare a declaration to accompany the resolution. The committee selected Jefferson to write the first draft probably because of his reputation as a writer. The assignment was considered routine; no one at the time thought that it was a major responsibility. Jefferson completed a draft in consultation with other committee members, drawing on his own proposed draft of the Virginia Constitution, George Mason's draft of the Virginia Declaration of Rights, and other sources.


          Jefferson showed his draft to the committee, which made some final revisions, and then presented it to Congress on June 28, 1776. After voting in favour of the resolution of independence on July 2, Congress turned its attention to the declaration. Over several days of debate, Congress made a few changes in wording and deleted nearly a fourth of the text, most notably a passage critical of the slave trade, changes that Jefferson resented. On July 4, 1776, the wording of the Declaration of Independence was approved. The Declaration would eventually become Jefferson's major claim to fame, and his eloquent preamble became an enduring statement of human rights.


          


          State legislator
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          In September 1776, Jefferson returned to Virginia and was elected to the new Virginia House of Delegates. During his term in the House, Jefferson set out to reform and update Virginia's system of laws to reflect its new status as a democratic state. He drafted 126 bills in three years, including laws to abolish primogeniture, establish freedom of religion, and streamline the judicial system. In 1778, Jefferson's "Bill for the More General Diffusion of Knowledge" led to several academic reforms at his alma mater, including an elective system of studythe first in an American university.


          While in the state legislature Jefferson proposed a bill to eliminate all crimes punishable to death in Virginia except murder and treason. His effort to reform the death penalty law was defeated by just one vote, and Virginia retained such crimes as rape as punishable to death until the 1960s..


          


          Governor of Virginia


          Jefferson served as governor of Virginia from 17791781. As governor, he oversaw the transfer of the state capital from Williamsburg to the more central location of Richmond in 1780. He continued to advocate educational reforms at the College of William and Mary, including the nation's first student-policed honour code. In 1779, at Jefferson's behest, William and Mary appointed George Wythe to be the first professor of law in an American university. Dissatisfied with the rate of changes he wanted to push through, he later became the founder of the University of Virginia, which was the first university in the United States at which higher education was completely separate from religious doctrine.


          Virginia was invaded twice by the British during Jefferson's term as governor. He, along with Patrick Henry and other leaders of Virginia, were but ten minutes away from being captured by Banastre Tarleton, a British colonel leading a cavalry column that was raiding the area in June 1781. Public disapproval of his performance delayed his future political prospects, and he was never again elected to office in Virginia.


          


          Minister to France
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          Because Jefferson served as minister to France from 1785 to 1789, he was not able to attend the Philadelphia Convention. He generally supported the new constitution despite the lack of a bill of rights and was kept informed by his correspondence with James Madison.


          While in Paris, he lived in a residence on the Champs-lyses.


          


          Secretary of State


          After returning from France, Jefferson served as the first Secretary of State under George Washington (17891793). Jefferson and Alexander Hamilton began sparring over national fiscal policy, especially the funding of the debts of the war, with Hamilton believing that the debts should be equally shared, and Jefferson believing that each state should be responsible for its own debt (Virginia had not accumulated much debt during the Revolution). In further sparring with the Federalists, Jefferson came to equate Hamilton and the rest of the Federalists with Tories and monarchists who threatened to undermine republicanism. He equated Federalism with "Royalism," and made a point to state that "Hamiltonians were panting after...and itching for crowns, coronets and mitres." Jefferson and James Madison founded and led the Democratic-Republican Party. He worked with Madison and his campaign manager John J. Beckley to build a nationwide network of Republican allies to combat Federalists across the country.


          Jefferson strongly supported France against Britain when war broke out between those nations in 1793. Historian Lawrence S. Kaplan notes Jefferson's "visceral support for the French cause," while agreeing with Washington that the nation should not get involved in the fighting. The arrival in 1793 of an aggressive new French minister, Edmond-Charles Gent, caused a crisis for the Secretary of State, as he watched Gent try to violate American neutrality, manipulate public opinion, and even go over Washington's head in appealing to the people; projects that Jefferson helped to thwart. According to Schachner, Jefferson believed that political success at home depended on the success of the French army in Europe:
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            	Jefferson still clung to his sympathies with France and hoped for the success of her arms abroad and a cordial compact with her at home. He was afraid that any French reverses on the European battlefields would give "wonderful vigor to our monocrats, and unquestionably affect the tone of administering our government. Indeed, I fear that if this summer should prove disastrous to the French, it will damp that energy of republicanism in our new Congress, from which I had hoped so much reformation."

          


          


          A break from office


          Jefferson at the end of 1793 retired to Monticello where he continued to orchestrate opposition to Hamilton and Washington. However, the Jay Treaty of 1794, orchestrated by Hamilton, brought peace and trade with Britain  while Madison, with strong support from Jefferson, wanted, Miller says, "to strangle the former mother country" without actually going to war. "It became an article of faith among Republicans that 'commercial weapons' would suffice to bring Great Britain to any terms the United States chose to dictate." Jefferson, in retirement, strongly encouraged Madison.


          


          The 1796 election and Vice Presidency


          As the Democratic-Republican candidate in 1796 he lost to John Adams, but had enough electoral votes to become Vice President (17971801). He wrote a manual of parliamentary procedure, but otherwise avoided the Senate.
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          With the Quasi-War, an undeclared naval war with France, underway, the Federalists under John Adams started a navy, built up the army, levied new taxes, readied for war, and enacted the Alien and Sedition Acts in 1798. Jefferson interpreted the Alien and Sedition Acts as an attack on his party more than on dangerous enemy aliens; they were used to attack his party, with the most notable attacks coming from Matthew Lyon, congressman of Vermont. He and Madison rallied support by anonymously writing the Kentucky and Virginia Resolutions, which declared that the federal government had no right to exercise powers not specifically delegated to it by the states. The Resolutions meant that, should the federal government assume such powers, its acts under them could be voided by a state. The Resolutions presented the first statements of the states' rights theory, that later led to the concepts of nullification and interposition.


          


          The election of 1800


          Working closely with Aaron Burr of New York, Jefferson rallied his party, attacking the new taxes especially, and ran for the Presidency in 1800. Consistent with the traditions of the times, he did not formally campaign for the position. Prior to the passage of the 12th Amendment, a problem with the new union's electoral system arose. He tied with Burr for first place in the Electoral College, leaving the House of Representatives (where the Federalists still had some power) to decide the election.


          After lengthy debate within the Federalist-controlled House, Hamilton convinced his party that Jefferson would be a lesser political evil than Burr and that such scandal within the electoral process would undermine the still-young regime. The issue was resolved by the House, on 17 February 1801 after thirty-six ballots, when Jefferson was elected President and Burr Vice President. Burr's refusal to remove himself from consideration created ill will with Jefferson, who dropped Burr from the ticket in 1804 after Burr killed Hamilton in a duel.


          


          Presidency 18011809


          


          Administration and cabinet


          
            
              	The Jefferson Cabinet
            


            
              	Office

              	Name

              	Term
            


            
              	
            


            
              	President

              	Thomas Jefferson

              	18011809
            


            
              	Vice President

              	Aaron Burr

              	18011805
            


            
              	George Clinton

              	18051809
            


            
              	
            


            
              	Secretary of State

              	James Madison

              	18011809
            


            
              	
            


            
              	Secretary of Treasury

              	Samuel Dexter

              	1801
            


            
              	Albert Gallatin

              	18011809
            


            
              	
            


            
              	Secretary of War

              	Henry Dearborn

              	18011809
            


            
              	
            


            
              	Attorney General

              	Levi Lincoln, Sr.

              	18011804
            


            
              	John Breckinridge

              	18051806
            


            
              	Caesar A. Rodney

              	18071809
            


            
              	
            


            
              	Secretary of the Navy

              	Benjamin Stoddert

              	1801
            


            
              	Robert Smith

              	18011809
            

          


          

          


          Supreme Court appointments


          Jefferson appointed the following Justices to the Supreme Court of the United States:


          
            	William Johnson  1804


            	Henry Brockholst Livingston  1807


            	Thomas Todd  1807

          


          


          States admitted to the Union


          
            	Ohio  March 1, 1803

          


          


          Father of a university
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          After leaving the Presidency, Jefferson continued to be active in public affairs. He also became increasingly concerned with founding a new institution of higher learning, specifically one free of church influences where students could specialize in many new areas not offered at other universities. Jefferson believed educating people was a good way to establish an organized society, and also felt schools should be paid for by the general public, so less wealthy people could obtain student membership as well. A letter to Joseph Priestley, in January, 1800, indicated that he had been planning the University for decades before its establishment.


          His dream was realized in 1819 with the founding of the University of Virginia. Upon its opening in 1825, it was then the first university to offer a full slate of elective courses to its students. One of the largest construction projects to that time in North America, it was notable for being centered about a library rather than a church. In fact, no campus chapel was included in his original plans. Until his death, Jefferson invited students and faculty of the school to his home; Edgar Allan Poe was among those students.


          Jefferson is widely recognized for his architectural planning of the University of Virginia grounds, an innovative design that is a powerful representation of his aspirations for both state sponsored education and an agrarian democracy in the new Republic. His educational idea of creating specialized units of learning is physically expressed in the configuration of his campus plan, which he called the " Academical Village." Individual academic units are expressed visually as distinct structures, represented by Pavilions, facing a grassy quadrangle, with each Pavilion housing classroom, faculty office, and residences. Though unique, each is visually equal in importance, and they are linked together with a series of open air arcades that are the front facades of student accommodations. Gardens and vegetable plots are placed behind surrounded by serpentine walls, affirming the importance of the agrarian lifestyle.


          His highly ordered site plan establishes an ensemble of buildings surrounding a central rectangular quadrangle, named The Lawn, which is lined on either side with the academic teaching units and their linking arcades. The quad is enclosed at one end with the library, the repository of knowledge, at the head of the table. The remaining side opposite the library remained open-ended for future growth. The lawn rises gradually as a series of stepped terraces, each a few feet higher than the last, rising up to the library set in the most prominent position at the top, while also suggesting that the Academical Village facilitates easier movement to the future.


          Stylistically, Jefferson was a proponent of the Greek and Roman styles, which he believed to be most representative of American democracy by historical association. Each academic unit is designed with a two story temple front facing the quadrangle, while the library is modeled on the Roman Pantheon. The ensemble of buildings surrounding the quad is an unmistakable architectural statement of the importance of secular public education, while the exclusion of religious structures reinforces the principal of separation of church and state. The campus planning and architectural treatment remains today as a paradigm of the ordering of manmade structures to express intellectual ideas and aspirations. A survey of members of the American Institute of Architects identified Jefferson's campus as the most significant work of architecture in America.


          The University was designed as the capstone of the educational system of Virginia. In his vision, any citizen of the commonwealth could attend school with the sole criterion being ability.


          


          Jefferson's death
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          Jefferson died on the Fourth of July, 1826, the 50th anniversary of the adoption of the Declaration of Independence. He died a few hours before the death of John Adams, his compatriot in their quest for independence, then great political rival, and later friend and correspondent. Adams is often rumored to have referenced Jefferson in his last words, unaware of his passing.


          Although he was born into one of the wealthiest families in the United States, Thomas Jefferson was deeply in debt when he died. His possessions were sold at auction. In 1831, Jefferson's 552 acres (223 hectares) were sold for $7,000 to James T. Barclay. Thomas Jefferson is buried on his Monticello estate, in Charlottesville, Virginia. In his will, he left Monticello to the United States to be used as a school for orphans of navy officers. His epitaph, written by him with an insistence that only his words and "not a word more" be inscribed, reads:


          
            
              	
                
                  
                    	HERE WAS BURIED THOMAS JEFFERSON


                    	AUTHOR OF THE DECLARATION OF AMERICAN INDEPENDENCE


                    	OF THE STATUTE OF VIRGINIA FOR RELIGIOUS FREEDOM


                    	AND FATHER OF THE UNIVERSITY OF VIRGINIA

                  

                

              
            

          


          Below the epitaph on a separate panel is written:


          
            
              	
                
                  
                    	BORN APRIL 2 1743 O.S.


                    	DIED JULY 4 1826

                  

                

              
            

          


          The initials O.S. are a notation for Old Style and that is a reference to the change of dating that occurred during Jefferson's life time from the Julian calendar to the Gregorian calendar under the British Calendar (New Style) Act 1750.


          


          Appearance and temperament


          Jefferson has been described by many people as a thin, tall man, who stood at approximately six feet and remarkably straight.


          "The Sage of Monticello" cultivated an image that earned him the other nickname, "Man of the People." He affected a popular air by greeting White House guests in homespun attire like a robe and slippers. Dolley Madison, wife of James Madison (Jefferson's secretary of state), and Jefferson's daughters relaxed White House protocol and turned formal state dinners into more casual and entertaining social events. Although a foremost defender of a free press, Jefferson at times sparred with partisan newspapers and appealed to the people.


          Jefferson's writings were utilitarian and evidenced great intellect, and he had an affinity for languages. He learned Gaelic in order to translate Ossian, and sent to James Macpherson for the originals.


          As President, he discontinued the practice of delivering the State of the Union Address in person, instead sending the address to Congress in writing (the practice was eventually revived by Woodrow Wilson); he gave only two public speeches during his Presidency. Jefferson had a lisp and preferred writing to public speaking partly because of this. He burned all of his letters between himself and his wife at her death, creating the portrait of a man who at times could be very private. Indeed, he preferred working in the privacy of his office than the public eye.


          


          Interests and activities


          Jefferson was an accomplished architect who was extremely influential in bringing the Neo-Palladian stylepopular among the Whig aristocracy of Britainto the United States. The style was associated with Enlightenment ideas of republican civic virtue and political liberty. Jefferson designed his famous home, Monticello, near Charlottesville, Virginia; it included automatic doors, the first swivel chair, and other convenient devices invented by Jefferson. Nearby is the only university ever to have been founded by a U.S. president, the University of Virginia, of which the original curriculum and architecture Jefferson designed. Today, Monticello and the University of Virginia are together one of only four man-made World Heritage Sites in the United States of America. Jefferson also designed Poplar Forest, near Lynchburg, in Bedford County, Virginia, as a private retreat from a very public life. Jefferson is also credited with the architectural design of the Virginia State Capitol building, which was modeled after the Maison Carre at Nmes in southern France, an ancient Roman temple. Jefferson's buildings helped initiate the ensuing American fashion for Federal architecture.


          Jefferson's interests included archeology, a discipline then in its infancy. He has sometimes been called the "father of archeology" in recognition of his role in developing excavation techniques. When exploring an Indian burial mound on his Virginia estate in 1784, Jefferson avoided the common practice of simply digging downwards until something turned up. Instead, he cut a wedge out of the mound so that he could walk into it, look at the layers of occupation, and draw conclusions from them.
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          Thomas Jefferson enjoyed his fish pond at Monticello. It was around three feet (1 m) deep and mortar lined. He used the pond to keep fish that were recently caught as well as to keep eels fresh. This pond has been restored and can be seen from the west side of Monticello.


          In 1780, he joined Benjamin Franklin's American Philosophical Society. He served as president of the society from 1797 to 1815.


          Jefferson was an avid wine lover and noted gourmet. During his years in France (17841789) he took extensive trips through French and other European wine regions and sent the best back home. He is noted for the bold pronouncement: "We could in the United States make as great a variety of wines as are made in Europe, not exactly of the same kinds, but doubtless as good." While there were extensive vineyards planted at Monticello, a significant portion were of the European wine grape Vitis vinifera and did not survive the many vine diseases native to the Americas.


          In 1801, he published A Manual of Parliamentary Practice that is still in use. In 1812 Jefferson published a second edition.


          After the British burned Washington, D.C. and the Library of Congress in August 1814, Jefferson offered his own collection to the nation. In January 1815, Congress accepted his offer, appropriating $23,950 for his 6,487 books, and the foundation was laid for a great national library. Today, the Library of Congress' website for federal legislative information is named THOMAS, in honour of Jefferson. His two-volume 1764 edition of the Qur'an was used by Rep. Keith Ellison in 2007 for his swearing in to the House of Representatives.


          


          Political philosophy
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          Jefferson was a leader in developing republicanism in the United States. He insisted that the British aristocratic system was inherently corrupt and that Americans' devotion to civic virtue required independence. In the 1790s he repeatedly warned that Hamilton and Adams were trying to impose a British-like monarchical system that threatened republicanism. He supported the War of 1812, hoping it would drive away the British military and ideological threat from Canada. Jefferson's vision for American virtue was that of an agricultural nation of yeoman farmers minding their own affairs. It stood in contrast to the vision of Alexander Hamilton, who envisioned a nation of commerce and manufacturing, which Jefferson said offered too many temptations to corruption. Jefferson's deep belief in the uniqueness and the potential of America made him the father of American exceptionalism. In particular, he was confident that an under-populated America could avoid what he considered the horrors of class-divided, industrialized Europe.


          Jefferson's republican political principles were heavily influenced by the Country Party of 18th century British opposition writers. He was influenced by John Locke (particularly relating to the principle of inalienable rights). Historians find few traces of any influence by his French contemporary, Jean-Jacques Rousseau.


          His opposition to the Bank of the United States was fierce: "I sincerely believe, with you, that banking establishments are more dangerous than standing armies; and that the principle of spending money to be paid by posterity, under the name of funding, is but swindling futurity on a large scale." Nevertheless Madison and Congress, seeing the financial chaos caused by the lack of a national bank in the War of 1812, disregarded his advice and created the Second Bank of the United States in 1816.


          Jefferson believed that each individual has "certain inalienable rights." That is, these rights exist with or without government; man cannot create, take, or give them away. It is the right of " liberty" on which Jefferson is most notable for expounding. He defines it by saying "rightful liberty is unobstructed action according to our will within limits drawn around us by the equal rights of others. I do not add 'within the limits of the law,' because law is often but the tyrants will, and always so when it violates the rights of the individual." Hence, for Jefferson, though government cannot create a right to liberty, it can indeed violate it. And the limit of an individual's rightful liberty is not what law says it is but is simply a matter of stopping short of prohibiting other individuals from having the same liberty. A proper government, for Jefferson, is one that not only prohibits individuals in society from infringing on the liberty of other individuals, but also restrains itself from diminishing individual liberty.


          Jefferson's commitment to equality was expressed in his successful efforts to abolish primogeniture in Virginia, the rule by which the first born son inherited all the land.


          Jefferson believed that individuals have an innate sense of morality that prescribes right from wrong when dealing with other individualsthat whether they choose to restrain themselves or not, they have an innate sense of the natural rights of others. He even believed that moral sense to be reliable enough that an anarchist society could function well, provided that it was reasonably small. On several occasions, he expressed admiration for tribal, communal way of living of Native Americans: In fact, Jefferson is sometimes seen as a philosophical anarchist.


          He said in a letter to Colonel Carrington: "I am convinced that those societies (as the Indians) which live without government, enjoy in their general mass an infinitely greater degree of happiness than those who live under the European governments." However, Jefferson believed anarchism to be "inconsistent with any great degree of population." Hence, he did advocate government for the American expanse provided that it exists by "consent of the governed."


          In the Preamble to his original draft of the Declaration of Independence, Jefferson wrote:


          
            
              	

              	We hold these truths to be sacred & undeniable; that all men are created equal & independent, that from that equal creation they derive rights inherent & inalienable, among which are the preservation of life, & liberty, & the pursuit of happiness; that to secure these ends, governments are instituted among men, deriving their just powers from the consent of the governed; that whenever any form of government shall become destructive of these ends, it is the right of the people to alter or to abolish it, & to institute new government, laying its foundation on such principles & organizing its powers in such form, as to them shall seem most likely to effect their safety & happiness.

              	
            

          


          Jefferson's dedication to "consent of the governed" was so thorough that he believed that individuals could not be morally bound by the actions of preceding generations. This included debts as well as law. He said that "no society can make a perpetual constitution or even a perpetual law. The earth belongs always to the living generation." He even calculated what he believed to be the proper cycle of legal revolution: "Every constitution then, and every law, naturally expires at the end of nineteen years. If it is to be enforced longer, it is an act of force, and not of right." He arrived at nineteen years through calculations with expectancy of life tables, taking into account what he believed to be the age of "maturity"when an individual is able to reason for himself. He also advocated that the national debt should be eliminated. He did not believe that living individuals had a moral obligation to repay the debts of previous generations. He said that repaying such debts was "a question of generosity and not of right."


          Jefferson's very strong defense of States' rights, especially in the Kentucky and Virginia Resolutions of 1798, set the tone for hostility to expansion of federal powers. However, some of his foreign policies did in fact strengthen the government. Most important was the Louisiana Purchase in 1803, when he used the implied powers to annex a huge foreign territory and all its French and Indian inhabitants. His enforcement of the Embargo Act of 1807, while it failed in terms of foreign policy, demonstrated that the federal government could intervene with great force at the local level in controlling trade that might lead to war.


          


          View on the carrying of arms


          Jeffersons commitment to liberty extended to many areas of individual freedom. In his " Commonplace Book," he copied a passage from Cesare, Marquis of Beccaria related to the issue of gun control. The quote reads, "Laws that forbid the carrying of arms ... disarm only those who are neither inclined nor determined to commit crimes ... Such laws make things worse for the assaulted and better for the assailants; they serve rather to encourage than to prevent homicides, for an unarmed man may be attacked with greater confidence than an armed man."


          


          View on corporations


          Jeffersons quote, "I hope we shall crush ... in its birth the aristocracy of our moneyed corporations, which dare already to challenge our government to a trial of strength and bid defiance to the laws of our country" is often attributed to being a strong warning against corporations and their function in American government and society.


          


          Views on the judiciary


          Trained as a lawyer, Jefferson was a great writer but never a good speaker or advocate and never comfortable in court. He believed that judges should be technical specialists but should not set policy. He denounced the 1801 Supreme Court ruling in Marbury v. Madison as a violation of democracy, but he did not have enough support in Congress to propose a Constitutional amendment to overturn it. He continued to oppose the doctrine of judicial review:


          
            
              	

              	To consider the judges as the ultimate arbiters of all constitutional questions [is] a very dangerous doctrine indeed, and one which would place us under the despotism of an oligarchy. Our judges are as honest as other men and not more so. They have with others the same passions for party, for power, and the privilege of their corps. Their maxim is boni judicis est ampliare jurisdictionem [good justice is broad jurisdiction], and their power the more dangerous as they are in office for life and not responsible, as the other functionaries are, to the elective control. The Constitution has erected no such single tribunal, knowing that to whatever hands confided, with the corruptions of time and party, its members would become despots. It has more wisely made all the departments co-equal and co-sovereign within themselves.

              	
            

          


          


          Views on political violence


          Concerning the Shays' Rebellion after he had heard of the bloodshed, Jefferson wrote to William S. Smith, John Adams's son-in-law, "What signify a few lives lost in a century or two? The tree of liberty must from time to time be refreshed with the blood of patriots and tyrants. It is its natural manure."


          


          View on self-esteem


          In a letter to Francis Hopkinson of March 13, 1789, Jefferson wrote:


          
            
              	

              	I never had an opinion in politics or religion which I was afraid to own. A costive reserve on these subjects might have procured me more esteem from some people, but less from myself.

              	
            

          


          


          Religious views


          Though his religious views diverted widely from the orthodox Christianity of his day, throughout his life Jefferson was intensely interested in theology, spirituality, and biblical study. His religious commitment is probably best summarized in his own words as he proclaimed that he belonged to a sect with just one member.


          Jefferson's conclusions about the Bible are noteworthy. He considered much of the New Testament of the Bible to be false. He described these as "so much untruth, charlatanism and imposture". He described the "roguery of others of His disciples", and called them a "band of dupes and impostors" describing Paul as the "first corrupter of the doctrines of Jesus", and wrote of "palpable interpolations and falsifications". He also described the Book of Revelation to be "merely the ravings of a maniac, no more worthy nor capable of explanation than the incoherences of our own nightly dreams". While living in the White House, Jefferson began to make his own condensed version of the Gospels, omitting the virgin birth of Jesus, miracles attributed to Jesus, divinity and the resurrection of Jesus. Thus, primarily leaving only Jesus' moral philosophy, of which he approved. This compilation titled The LIFE AND MORALS OF JESUS OF NAZARETH Extracted Textually from the Gospels Greek, Latin, French, and English was published after his death and became known as the Jefferson Bible.


          Jefferson was raised in the Church of England at a time when it was the established church in Virginia and only denomination funded by Virginia tax money. Avery Dulles, a leading Catholic theologian reports, "In his college years at William and Mary [Jefferson] came to admire Francis Bacon, Isaac Newton, and John Locke as three great paragons of wisdom. Under the influence of several professors he converted to the deist philosophy." Dulles concludes:


          
            
              	

              	In summary, then, Jefferson was a deist because he believed in one God, in divine providence, in the divine moral law, and in rewards and punishments after death; but did not believe in supernatural revelation. He was a Christian deist because he saw Christianity as the highest expression of natural religion and Jesus as an incomparably great moral teacher. He was not an orthodox Christian because he rejected, among other things, the doctrines that Jesus was the promised Messiah and the incarnate Son of God. Jefferson's religion is fairly typical of the American form of deism in his day.

              	
            

          


          Before the Revolution, Jefferson was a vestryman in his local church, a lay position that was informally tied to political office at the time. He also had friends who were clergy, and he supported some churches financially.


          His last words were, "I resign myself to my God, and my child to my country."


          


          Second Continental Congress


          


          It appears that Jefferson employed deist terminology in the United States Declaration of Independence where he wrote the words "Creator" and "Nature's God." Jefferson believed, furthermore, it was this Creator that endowed humanity with a number of inalienable rights, such as "life, liberty, and the pursuit of happiness."


          In 1776 Jefferson also proposed a motto for the United States Seal. His proposal was, "Rebellion to tyrants is Obedience to God." He suggested that the seal should feature an image of the Biblical Hebrews being rescued by God via the Red Sea.


          


          Separating Church and State
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          For Jefferson, separation of church and state was a necessary reform of the religious "tyranny" whereby a religion received state endorsement, and those not of that religion were denied rights, and even punished.


          Following the Revolution, Jefferson played a leading role in the disestablishment of religion in Virginia. Previously the Anglican Church had tax support. As he wrote in his Notes on Virginia, a law was in effect in Virginia that "if a person brought up a Christian denies the being of a God, or the Trinity ...he is punishable on the first offense by incapacity to hold any office ...; on the second by a disability to sue, to take any gift or legacy ..., and by three year' imprisonment." Prospective officer-holders were required to swear that they did not believe in the central Roman Catholic doctrine of transubstantiation.


          From 1784 to 1786, Jefferson and James Madison worked together to oppose Patrick Henry's attempts to again assess taxes in Virginia to support churches. Instead, in 1786, the Virginia General Assembly passed Jefferson's Bill for Religious Freedom, which he had first submitted in 1779 and was one of only three accomplishments he put in his own epitaph. The law read:


          
            
              	

              	No man shall be compelled to frequent or support any religious worship, place, or ministry whatsoever, nor shall be enforced, restrained, molested, or burdened in his body or goods, nor shall otherwise suffer, on account of his religious opinions or belief; but that all men shall be free to profess, and by argument to maintain, their opinions in matters of religion, and that the same shall in no wise diminish, enlarge, or affect their civil capacities.

              	
            

          


          In his 1787 Notes on the State of Virginia, Jefferson stated: "Millions of innocent men, women and children, since the introduction of Christianity, have been burned, tortured, fined and imprisoned. What has been the effect of this coercion? To make half the world fools and half hypocrites; to support roguery and error all over the world..."


          Jefferson sought what he called a "wall of separation between Church and State," which he believed was a principle expressed by the First Amendment. This phrase has been cited several times by the Supreme Court in its interpretation of the Establishment Clause. In an 1802 letter to the Danbury Baptist Association, he wrote:


          
            
              	

              	Believing with you that religion is a matter which lies solely between man and his God, that he owes account to none other for his faith or his worship, that the legislative powers of government reach actions only, and not opinions, I contemplate with sovereign reverence that act of the whole American people which declared that their legislature should "make no law respecting an establishment of religion, or prohibiting the free exercise thereof," thus building a wall of separation between church and State.

              	
            

          


          Also offering insight into his thinking on the separation of Church and State, is the following quote from Notes on the State of Virginia.


          
            
              	

              	The legitimate powers of government extend to such acts only as are injurious to others. But it does me no injury for my neighbour to say there are twenty gods, or no god. It neither picks my pocket nor breaks my leg.

              	
            

          


          Jefferson refused to issue proclamations calling for days of prayer and thanksgiving during his Presidency, yet he did do so as Governor in Virginia. His private letters indicate he was skeptical of too much interference by clergy in matters of civil government. His letters contain the following observations: "History, I believe, furnishes no example of a priest-ridden people maintaining a free civil government," and, "In every country and in every age, the priest has been hostile to liberty. He is always in alliance with the despot, abetting his abuses in return for protection to his own." "May it be to the world, what I believe it will be, (to some parts sooner, to others later, but finally to all), the signal of arousing men to burst the chains under which monkish ignorance and superstition had persuaded them to bind themselves, and to assume the blessings and security of self-government." While opposed to the institutions of organized religion, Jefferson invoked the notion of divine justice in his opposition to slavery: "Can the liberties of a nation be thought secure when we have removed their only firm basis, a conviction in the minds of the people that these liberties are of the gift of God? That they are not to be violated but with his wrath? Indeed I tremble for my country when I reflect that God is just: that his justice can not sleep forever: that considering numbers, nature and natural means only, a revolution of the wheel of fortune, an exchange of situation is among possible events: that it may become probable by supernatural interference!"


          While the debate over Jefferson's understanding over the separation of Church and state is far from being settled, as are his particular religious tenets, his dependence on divine Providence is not nearly as ambiguous. As he stated, in his second inaugural address:


          
            
              	

              	I shall need, too, the favour of that Being in whose hands we are, who led our fathers, as Israel of old, from their native land and planted them in a country flowing with all the necessaries and comforts of life; who has covered our infancy with His providence and our riper years with His wisdom and power, and to whose goodness I ask you to join in supplications with me that He will so enlighten the minds of your servants, guide their councils, and prosper their measures that whatsoever they do shall result in your good, and shall secure to you the peace, friendship, and approbation of all nations.

              	
            

          


          


          Presidency


          During the presidential campaign of 1800, the Federalists attacked Jefferson as an infidel, claiming that Jefferson's intoxication with the religious and political extremism of the French Revolution disqualified him from public office. But Jefferson wrote at length on religion and many scholars agree with the claim that Jefferson was a deist, a common position held by intellectuals in the late 18th century, at least for much of his life.


          During his Presidency, Jefferson attended the weekly church services held in the House of Representatives. He also permitted church services in executive branch buildings throughout his administration, believing that Christianity was a prop for republican government.


          
            
              	

              	[The Jefferson Bible] is a document in proof that I am a real Christian, that is to say, a disciple of the doctrines of Jesus, very different from the Platonists, who call me infidel and themselves Christians and preachers of the gospel, while they draw all their characteristic dogmas from what its author never said nor saw.

              	
            

          


          


          After his Presidency


          His experience in France just before the French Revolution made him deeply suspicious of Catholic priests and bishops as a force for reaction and ignorance. Similarly, his experience in America with inter-denominational intolerance served to reinforce this skeptical view of religion. In an 1820 letter to Willam Short, Jefferson wrote: "the serious enemies are the priests of the different religious sects, to whose spells on the human mind its improvement is ominous."


          Jefferson also expressed general agreement with his friend Joseph Priestley's Unitarianism, that is the rejection of the doctrine of Trinity. In an 1822 letter to Benjamin Waterhouse he wrote, "I rejoice that in this blessed country of free inquiry and belief, which has surrendered its conscience to neither kings or priests, the genuine doctrine of only one God is reviving, and I trust that there is not a young man now living in the United States who will not die a Unitarian."


          Jefferson did not believe in the divinity of Jesus, but he had high esteem for Jesus's moral teachings, which he viewed as the "principles of a pure deism, and juster notions of the attributes of God, to reform [prior Jewish] moral doctrines to the standard of reason, justice & philanthropy, and to inculcate the belief of a future state." Jefferson did not believe in miracles. Biographer Merrill D. Peterson summarizes Jefferson's theology:


          
            
              	

              	First, that the Christianity of the churches was unreasonable, therefore unbelievable, but that stripped of priestly mystery, ritual, and dogma, reinterpreted in the light of historical evidence and human experience, and substituting the Newtonian cosmology for the discredited Biblical one, Christianity could be conformed to reason. Second, morality required no divine sanction or inspiration, no appeal beyond reason and nature, perhaps not even the hope of heaven or the fear of hell; and so the whole edifice of Christian revelation came tumbling to the ground.

              	
            

          


          


          Jefferson and slavery
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          Jefferson owned many slaves over his lifetime. Some find it baffling that Thomas Jefferson owned slaves yet was outspoken in saying that slavery was immoral and it should be abolished. Biographers point out that Jefferson was deeply in debt and had encumbered his slaves by notes and mortgages; he chose not to free them until he finally was debt-free, which he never was. Jefferson seems to have suffered pangs and trials of conscience as a result. He wrote about slavery, "We have the wolf by the ears; and we can neither hold him, nor safely let him go. Justice is in one scale, and self-preservation in the other."


          During his long career in public office, Jefferson attempted numerous times to abolish or limit the advance of slavery. According to a biographer, Jefferson "believed that it was the responsibility of the state and society to free all slaves." In 1769, as a member of the House of Burgesses, Jefferson proposed for that body to emancipate slaves in Virginia, but he was unsuccessful. In his first draft of the Declaration of Independence, Jefferson condemned the British crown for sponsoring the importation of slavery to the colonies, charging that the crown "has waged cruel war against human nature itself, violating its most sacred rights of life and liberty in the persons of a distant people who never offended him, captivating & carrying them into slavery in another hemisphere." However, this language was dropped from the Declaration at the request of delegates from South Carolina and Georgia.


          In 1778, the legislature passed a bill he proposed to ban further importation of slaves into Virginia; although this did not bring complete emancipation, in his words, it "stopped the increase of the evil by importation, leaving to future efforts its final eradication." In 1784, Jefferson's draft of what became the Northwest Ordinance stipulated that "there shall be neither slavery nor involuntary servitude" in any of the new states admitted to the Union from the Northwest Territory. In 1807, he signed a bill abolishing the slave trade.


          Jefferson attacked the institution of slavery in his Notes on the State of Virginia (1784):


          
            
              	

              	There must doubtless be an unhappy influence on the manners of our people produced by the existence of slavery among us. The whole commerce between master and slave is a perpetual exercise of the most boisterous passions, the most unremitting despotism on the one part, and degrading submissions on the other.

              	
            

          


          In this same work, Jefferson advanced his suspicion that black people were inferior to white people "in the endowments both of body and mind." However, Jefferson did also write in this same work that a black person could have the right to live free in any country where people judge them by their nature and not as just being good for labor as well. He also wrote, "Nothing is more certainly written in the book of fate than that these people are to be free. [But] the two races...cannot live in the same government. Nature, habit, opinion has drawn indelible lines of distinction between them." According to historian Stephen Ambrose: "Jefferson, like all slaveholders and many other white members of American society, regarded Negroes as inferior, childlike, untrustworthy and, of course, as property. Jefferson, the genius of politics, could see no way for African Americans to live in society as free people." His solution seems to have been for slaves to be freed then deported peacefully, failing which the same result would be imposed by war and that, in Jefferson's words, "human nature must shudder at the prospect held up. We should in vain look for an example in the Spanish deportation or deletion of the Moors. This precedent would fall far short of our case."
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          On February 25, 1809, Jefferson repudiated his earlier view, writing in a letter to Abb Grgoire:


          
            
              	

              	Sir,I have received the favour of your letter of August 17th, and with it the volume you were so kind to send me on the "Literature of Negroes." Be assured that no person living wishes more sincerely than I do, to see a complete refutation of the doubts I have myself entertained and expressed on the grade of understanding allotted to them by nature, and to find that in this respect they are on a par with ourselves. My doubts were the result of personal observation on the limited sphere of my own State, where the opportunity for the development of their genius were not favorable and those of exercising it still less so. I expressed them therefore with great hesitation; but whatever be their degree of talent it is no measure of their rights. Because Sir Isaac Newton was superior to others in understanding, he was not therefore lord of the person or property of others. On this subject they are gaining daily in the opinions of nations, and hopeful advances are making toward their re-establishment on an equal footing with the other colors of the human family. I pray you therefore to accept my thanks for the many instances you have enabled me to observe of respectable intelligence in that race of men, which cannot fail to have effect in hastening the day of their relief; and to be assured of the sentiments of high and just esteem and consideration which I tender to yourself with all sincerity.

              	
            

          


          The downturn in land prices after 1819 pushed Jefferson further into debt. Jefferson finally emancipated his five most trusted slaves; the others were sold after his death to pay his debts.


          


          Sally Hemings controversy


          Whether Jefferson fathered children with Sally Hemings is the subject of considerable controversy. Regarding marriage between blacks and whites, Jefferson wrote that "[t]he amalgamation of whites with blacks produces a degradation to which no lover of his country, no lover of excellence in the human character, can innocently consent." In addition, Hemings was likely the half-sister of Jefferson's deceased wife Martha Wayles Skelton Jefferson (John Wayles had a reputation for relations with his slaves). The allegation that Jefferson fathered children with Hemings first gained widespread public attention in 1802, when controversial journalist James T. Callender, wrote in a Richmond newspaper, "...[Jefferson] keeps and for many years has kept, as his concubine, one of his slaves. Her name is Sally." Jefferson never responded publicly about this issue but is said to have denied it in his private correspondence.


          A 1998 DNA study concluded that there was a DNA link between some of Hemings descendants and the Jefferson family, but it did not conclusively prove that Jefferson himself was their ancestor. (He belonged to the Haplogroup 'T' DNA group.) Three studies were released in the early 2000s, following the publication of the DNA evidence. In 2000, the Thomas Jefferson Foundation, which runs Monticello, appointed a multi-disciplinary, nine-member in-house research committee of Ph.D.s and an M.D. to study the matter of the paternity of Hemings's children. The committee concluded "it is very unlikely that any Jefferson other than Thomas Jefferson was the father of [Hemings's six] children."


          In 2001, the Thomas Jefferson Heritage Society commissioned a study by an independent 13-member Scholars Commission. The commission concluded that the Jefferson paternity thesis was not persuasive. On April 12, 2001, they issued a report; at 565 pages, it was far longer than the Foundation report, though many of those pages were devoted to a review of the evidence that the Thomas Jefferson Foundation study examined. The conclusion of most of the Scholars Commission was that "the Jefferson-Hemings allegation is by no means proven"; those members' individual conclusions ranged from "serious skepticism about the charge" to "a conviction that it is almost certainly false." The majority suggested the most likely alternative is that Randolph Jefferson, Thomas's younger brother, was the father of Eston.


          The National Genealogical Society Quarterly then published articles reviewing the evidence from a genealogical perspective and concluded that the link between Thomas Jefferson and Sally Hemings was credible.


          


          Monuments and memorials
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              The Jefferson Memorial in Washington, D.C.
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              Jefferson on Mount Rushmore
            

          


          
            	April 13, 1943, the 200th anniversary of Jefferson's birth, the Jefferson Memorial was dedicated in Washington, D.C. The interior includes a 19-foot (6m) statue of Jefferson and engravings of passages from his writings. Most prominent are the words which are inscribed around the monument near the roof: "I have sworn upon the altar of God eternal hostility against every form of tyranny over the mind of man".


            	Jefferson, together with George Washington, Theodore Roosevelt and Abraham Lincoln, was chosen by sculptor Gutzon Borglum and approved by President Calvin Coolidge to be depicted in stone at the Mount Rushmore Memorial.


            	Jefferson's portrait appears on the U.S. $2 bill, nickel, and the $100 Series EE Savings Bond.


            	July 8, 2003, the NOAA ship Thomas Jefferson was commissioned in Norfolk, Virginia. This was done in commemoration of his establishment of a Survey of the Coast, the predecessor to NOAA's National Ocean Service.


            	In 2005, a bronze monument was placed in Jefferson Park, Chicago at the entrance to the Jefferson Park Transit Centre along Milwaukee Avenue.
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              	Name:

              	Thomas Robert Malthus
            


            
              	Birth:

              	February 13, 1766(1766-02-13)

              ( Surrey, England)
            


            
              	Death:

              	December 23, 1834 (aged68)

              (Bath, England)
            


            
              	Nationality:

              	British
            


            
              	Field:

              	demography, macroeconomics, evolutionary economics
            


            
              	Influences:

              	Adam Smith, David Ricardo
            


            
              	Opposed:

              	William Godwin, Marquis de Condorcet, Jean-Jacques Rousseau, David Ricardo
            


            
              	Influenced:

              	Charles Darwin, Francis Place, Garrett Hardin, John Maynard Keynes, Pierre Francois Verhulst, Alfred Russel Wallace
            


            
              	Contributions:

              	Malthusian growth model
            

          


          The English political economist and demographer the Reverend Dr Thomas Robert Malthus FRS lived from 13 February 1766 to 23 December 1834). He expressed views on population growth and noted the potential for populations to increase rapidly.


          Modern commentators generally refer to him as Thomas Malthus, but during his lifetime he went by his middle name, Robert.


          


          Biography


          Thomas Robert Malthus, the second son of eight children (six of them girls) born to Daniel and Henrietta Malthus near Guildford, Surrey, came into a prosperous family, with his father a personal friend of the philosopher David Hume and an acquaintance of Jean-Jacques Rousseau. The young Malthus received his education at home in Bramcote, Nottinghamshire and at the Dissenting Academy, Warrington until his admission to Jesus College, Cambridge in 1784. There he studied many subjects and took prizes in English declamation, Latin and Greek, but he majored in mathematics. He earned a masters degree in 1791 and won election as a fellow of Jesus College two years later. In 1797, he took orders and became an Anglican country parson.


          Malthus married his first-cousin once removed, Harriet Eckersall, on April 12, 1804, and had three children: Henry, Emily and Lucy. In 1805 he became Britain's first professor in political economy at the East India Company College (now known as Haileybury) in Hertfordshire. His students affectionately referred to him as "Pop" or "Population" Malthus. In 1818 Malthus became a Fellow of the Royal Society.


          Malthus refused to have his portrait painted until 1833 because of embarrassment over a cleft lip. Malthus also had a cleft palate that affected his speech. These cleft-related birth defects occurred relatively commonly in his family.


          Bath Abbey in England hosts Malthus's tomb.


          


          The Principle of Population


          Between 1798 and 1826 Malthus published six editions of his famous treatise, An Essay on the Principle of Population, updating each edition to incorporate new material, to address criticism, and to convey changes in his own perspectives on the subject. He wrote the original text in reaction to the optimism of his father and his father's associates, (notably Rousseau) regarding the future improvement of society. Malthus also constructed his case as a specific response to writings of William Godwin (1756-1836) and of the Marquis de Condorcet (1743-1794).


          Malthus regarded ideals of future improvement in the lot of humanity with scepticism, considering that throughout history a segment of every human population seemed relegated to poverty. He explained this phenomenon by pointing out that population growth generally preceded expansion of the population's resources, in particular the primary resource of food:


          
            "...in all societies, even those that are most vicious, the tendency to a virtuous attachment is so strong that there is a constant effort towards an increase of population. This constant effort as constantly tends to subject the lower classes of the society to distress and to prevent any great permanent improvement of their condition."

          


          
            "The way in which, these effects are produced seems to be this. We will suppose the means of subsistence in any country just equal to the easy support of its inhabitants. The constant effort towards population... increases the number of people before the means of subsistence are increased. The food therefore which before supported seven millions must now be divided among seven millions and a half or eight millions. The poor consequently must live much worse, and many of them be reduced to severe distress. The number of labourers also being above the proportion of the work in the market, the price of labour must tend toward a decrease, while the price of provisions would at the same time tend to rise. The labourer therefore must work harder to earn the same as he did before. During this season of distress, the discouragements to marriage, and the difficulty of rearing a family are so great that population is at a stand. In the mean time the cheapness of labour, the plenty of labourers, and the necessity of an increased industry amongst them, encourage cultivators to employ more labour upon their land, to turn up fresh soil, and to manure and improve more completely what is already in tillage, till ultimately the means of subsistence become in the same proportion to the population as at the period from which we set out. The situation of the labourer being then again tolerably comfortable, the restraints to population are in some degree loosened, and the same retrograde and progressive movements with respect to happiness are repeated."

          


          Malthus also saw that societies through history had experienced at one time or another epidemics, famines, or wars: events that masked the fundamental problem of populations overstretching their resource limitations:


          
            "The power of population is so superior to the power of the earth to produce subsistence for man, that premature death must in some shape or other visit the human race. The vices of mankind are active and able ministers of depopulation. They are the precursors in the great army of destruction, and often finish the dreadful work themselves. But should they fail in this war of extermination, sickly seasons, epidemics, pestilence, and plague advance in terrific array, and sweep off their thousands and tens of thousands. Should success be still incomplete, gigantic inevitable famine stalks in the rear, and with one mighty blow levels the population with the food of the world."

          


          To give a mathematical perspective to his observations, Malthus proposed the idea that population, if unchecked, increases at a geometric rate (i.e. 1, 2, 4, 8, 16, etc.), whereas the food-supply grows at an arithmetic rate (i.e. 1, 2, 3, 4, 5 etc.).


          In the first edition of the Essay, Malthus suggested that only natural causes (such as accidents and old age), misery (war, pestilence, plague, and above all famine) [Book I, Ch. 2], and vice (which for Malthus included infanticide, murder, contraception and homosexuality) [Book I, Ch. 5.] could check excessive population-growth. In the second and subsequent editions, Malthus raised the possibility of moral restraint (marrying late or not at all, coupled with sexual abstinence prior to, and outside of, marriage) as a check on the growth of population. (Others criticised him, however, for implying that restraint applied only to the working and poor classes.) He also proposed the gradual abolition of poor laws that gave no incentive to birth control, supporting instead private charity.


          Malthus took offence at criticism that he lacked a caring attitude towards the situation of the poor. He wrote in an addition to the 1817 edition:


          
            "I have written a chapter expressly on the practical direction of our charity; and in detached passages elsewhere have paid a just tribute to the exalted virtue of benevolence. To those who have read these parts of my work, and have attended to the general tone and spirit of the whole, I willingly appeal, if they are but tolerably candid, against these charges ... which intimate that I would root out the virtues of charity and benevolence without regard to the exaltation which they bestow on the moral dignity of our nature.... (p. 607)

          


          Some have argued that Malthus did not fully recognize the human capacity to increase food supply. On this subject Malthus wrote: "The main peculiarity which distinguishes man from other animals, is the means of his support, is the power which he possesses of very greatly increasing these means."


          


          Malthus's expectations of growth in population


          Since 1800, global food production has generally kept pace with population growth, but increasing numbers of humans call for new ways "to increase yields while preserving natural habitats and biodiversity".


          Elwell states that Malthus made no specific prediction regarding the future; and that what some interpret as prediction merely constituted Malthus's illustration of the power of geometric (or exponential) population growth compared to the arithmetic growth of food-production. Rather than predicting the future, the Essay offers an evolutionary social theory. Eight major points regarding evolution appear in the 1798 Essay:


          
            	subsistence severely limits population-level


            	when the means of subsistence increases, population increases


            	population-pressures stimulate increases in productivity


            	increases in productivity stimulate further population-growth


            	since this productivity can not keep up with the potential of population growth for long, population requires strong checks to keep it in line with carrying-capacity


            	individual cost/benefit decisions regarding sex, work, and children determine the expansion or contraction of population and production


            	checks will come into operation as population exceeds subsistence-level


            	the nature of these checks will have significant effect on the rest of the sociocultural system  Malthus points specifically to misery, vice, and poverty

          


          Malthusian theory has had great influence on evolutionary theory, both in biology (as acknowledged by Darwin and Alfred Russel Wallace) and in the social sciences (compare Herbert Spencer). Malthus's population theory has also profoundly affected the modern-day ecological-evolutionary social theory of Gerhard Lenski and Marvin Harris. He can thus rank as a key contributing element of the canon of socioeconomic theory.


          


          Influence


          Malthus's theory of population has proven very influential. In 1978 Michael H. Hart published a book called The 100: A Ranking of the Most Influential Persons in History, which placed Malthus at number 80 in this worldwide ranking.


          At Haileybury, Malthus developed a theory of demand-supply mismatches which he called gluts. Considered ridiculous at the time, his theory foreshadowed later theories about the Great Depression, and the works of admirer and economist John Maynard Keynes.


          Before Malthus, commentators had regarded high fertility as an economic advantage, since it increased the number of workers available to the economy. Malthus, however, looked at fertility from a new perspective and convinced most economists that even though high fertility might increase the gross output, it tended to reduce output per capita. A number of other notable economists, such as David Ricardo (whom Malthus knew personally) and Alfred Marshall admired Malthus and/or came under his influence.


          A distinguished early convert to Malthusianism, British Prime Minister William Pitt The Younger (in office: 1783 - 1801 and 1804 - 1806), after reading the work of Malthus promptly withdrew a bill he had introduced that called for the extension of Poor Relief. Pitt also launched the first modern census in the UK (conducted in 1801). In the 1830s Malthus's writings strongly influenced Whig reforms which overturned Tory paternalism and brought in the Poor Law Amendment Act of 1834.


          Concerns about Malthus's theory helped promote the idea of a national population census in the UK. Government official John Rickman became instrumental in the carrying out of the first modern British census in 1801.


          Malthus took pride in the fact that some of the earliest converts to his population theory included the leading creationist and natural theologian, Archdeacon William Paley, whose Natural Theology first appeared in 1802. Both men regarded Malthus's Principle of Population as additional proof of the existence of a deity.


          Ironically, given Malthus's own opposition to contraception, his work exercised a strong influence on Francis Place (17711854), whose Neo-Malthusian movement became the first to advocate contraception. Place published his Illustrations and Proofs of the Principles of Population in 1822.


          Malthus's idea of man's "struggle for existence" had an influence on the inception of Darwin's theory of evolution, along with A. P. de Candolle's idea of "nature's war". Other scientists related this idea to plants and animals, which helped to define a piece of the evolutionary puzzle. This struggle for existence of all creatures provides the catalyst by which natural selection produces the " survival of the fittest", a phrase coined by Herbert Spencer. Darwin, in his book The Origin of Species, called his theory an application of the doctrines of Malthus in an area without the complicating factor of human intelligence. Darwin, a life-long admirer of Malthus, referred to Malthus as "that great philosopher" and wrote in his notebook that "Malthus on Man should be studied". Wallace called Malthus's essay "...the most important book I read..." and considered it "the most interesting coincidence" that reading Malthus led both himself and Darwin, independently, towards the idea of evolution.


          Thanks to Malthus, Darwin recognized the significance of competition between populations of the same species, as well as the importance of competition between species. Malthusian thinking on population also explained how an incipient species could become a full-blown species in a very short time-frame. Robert M. Young, Professor of Psychotherapy and Psychoanalytic Studies at Sheffield University in England, perhaps best highlighted the significance of Malthus's influence on Darwin in Darwin's Metaphor: Nature's Place in Victorian Culture in 1965.


          The first Director-General of UNESCO, evolutionist and humanist Julian Huxley, wrote of "The Crowded World" in his Evolutionary Humanism (1964), calling for a "World Population Policy". Huxley openly criticised Communist and Roman Catholic attitudes to birth control , population control and overpopulation. Today world organizations such as the United Nations Population Fund acknowledge that the debate over how many people the Earth can support effectively started with Malthus.


          Julian Huxley's brother, the author Aldous Huxley, in his book Brave New World, refers to Malthusian theories on population. The inhabitants of his novel use a popular form of birth control known as the "Malthusian Belt". The females in the novel, including the female protagonist Lenina Crowne, mention it frequently.


          Malthusian ideas continue to have considerable influence. Paul R. Ehrlich, author of The Population Bomb(1968), furnishes a recent example of this. (Ehrlich predicted, in the late 1960s, that hundreds of millions would die from a coming overpopulation-crisis in the 1970s, and that by 1980 inhabitants of the United States would have a life-expectancy of only 42 years.) Other examples of applied Malthusianism include the 1972 book The Limits to Growth published by the Club of Rome, and the Global 2000 report to the then President of the United States of America Jimmy Carter. Science-fiction author Isaac Asimov issued many appeals for population-control reflecting the perspective articulated by people from Thomas Malthus through Paul R. Ehrlich.


          More recently, a school of "neo-Malthusian" scholars has begun to link population and economics to a third variable, political change and political violence, and to show how the variables interact. In the early 1980s, James Goldstone linked population variables to the English Revolution and David Lempert devised a model of demographics, economics, and political change in the multi-ethnic country of Mauritius. Goldstone has since modeled other revolutions by looking at demographics and economics and Lempert has explained Stalin's purges and the Russian Revolution of 1917 in terms of demographic factors that drive political economy. Ted Robert Gurr has also modeled political violence, such as in the Palestinian territories and in Rwanda/Congo (two of the world's regions of most rapidly-growing population) using similar variables in several comparative cases. These approaches compete with explanations of events as a result of political ideology and suggest that political ideology as a construct follows demographic forces.


          Many regard Malthus as the founder of modern demography. Malthus proposed his Principle of Population as a universal natural law for all species, not just humans. Instead, today, commentators widely regard his theory as only an approximate natural law of population dynamics for all species: this because scientists have proven that nothing can sustain exponential growth at a constant rate indefinitely.


          Malthus continues to inspire and influence futuristic visions, such as those of K Eric Drexler relating to space advocacy and molecular nanotechnology. As Drexler put it in Engines of Creation (1986): "In a sense, opening space will burst our limits to growth, since we know of no end to the universe. Nevertheless, Malthus was essentially right."


          Malthus has also inspired retired physics professor, Albert Bartlett, to lecture over 1,500 times on "Arithmetic, Population, and Energy", promoting sustainable living and explaining the mathematics of overpopulation.


          The Malthusian growth model now bears Malthus's name. The logistic function of Pierre Francois Verhulst (1804-1849) results in the well-known S-curve. Verhulst developed the logistic growth model favored by so many critics of the Malthusian growth model in 1838 only after reading Malthus's essay.


          Some commentators have disputed the efficacy of Malthus's arithmetic model of food-supply, noting that food supply has kept pace with population for the past two centuries.


          Malthus's position as professor at the British East India Company training college, which he held until his death in 1834, gave his theories considerable influence over Britain's administration of India through most of the 19th century, continuing even under the Raj after the Company's dissolution in 1858. In a major result of this influence, the official response to India's periodic famines (which had occurred every decade or two for centuries) became one of not entirely benign neglect: the authorities regarded the famines as necessary to keep the "excess" population in check. In some cases administrators even banned private efforts to transport food into famine-stricken areas. However, this "Malthusian" policy did not take account of the enormous economic damage done by such famines through loss of human capital, collapse of credit structures and financial institutions, and the destruction of physical capital (especially in the form of livestock), social infrastructure and commercial relationships. As a (presumably unintended) consequence, production often did not recover to pre-famine levels in the affected areas for a decade or more after each disaster, well after the replacement of the lost population.


          Malthusian theory also influenced British policies in Ireland during the 1840s: the government neglected relief-measures during the Irish Potato Famine (1845-1849), seeing mass starvation as a natural and inevitable consequence of the island's supposed over-population.


          Although many people assume that Malthus's pessimistic views gave economics the nickname "the Dismal Science", the historian Thomas Carlyle actually coined the phrase in 1849 in reference to laissez-faire economic theories in general.


          


          Criticism


          


          Contemporaries of Malthus


          William Godwin responded to Malthus's criticisms of his own arguments with On Population (1820).


          Other theoretical and political critiques of Malthus and Malthusian thinking emerged soon after the publication of the first Essay on Population, most notably in the work of the reformist industrialist Robert Owen, of the essayist William Hazlitt and of the economists John Stuart Mill and Nassau William Senior, and moralist William Cobbett. Note also True Law of Population (1845) by politician Thomas Doubleday, an adherent of Cobbett's views.


          


          Marxist


          Much opposition to Malthus's ideas came in the middle of the nineteenth century with the writings of Karl Marx (Capital, 1867) and Friedrich Engels (Outlines of a Critique of Political Economy, 1844), who argued that what Malthus saw as the problem of the pressure of population on the means of production actually represented the pressure of the means of production on population. They thus viewed it in terms of their concept of the reserve army of labour. In other words, the seeming excess of population that Malthus attributed to the seemingly innate disposition of the poor to reproduce beyond their means actually emerged as a product of the very dynamic of capitalist economy.


          Engels called Malthus's hypothesis "...the crudest, most barbarous theory that ever existed, a system of despair which struck down all those beautiful phrases about love thy neighbour and world citizenship."


          Vladimir I. Lenin sharply criticized Malthusian theory and its neo-Malthusian version, calling it a "reactionary doctrine" and "an attempt on the part of bourgeois ideologists to exonerate capitalism and to prove the inevitability of privation and misery for the working class under any social system".


          


          Biological


          Biologist Ronald Fisher expressed criticism of the use of Malthus's theory as a basis for the theory of natural selection. John Maynard Smith criticised Malthus's hypothesis, doubting that famine functioned as the great leveler that Malthus saw it as.


          


          Cornucopian


          Some 19th-century economists believed that improvements in the division and specialization of labor, increased capital investment, and other factors had rendered some of Malthus's warnings implausible. In the absence of any improvement in technology or increase of capital equipment, an increased supply of labor may have a synergistic effect on productivity that overcomes the law of diminishing returns. As American land-economist Henry George observed with characteristic piquancy in dismissing Malthus: "Both the jayhawk and the man eat chickens; but the more jayhawks, the fewer chickens, while the more men, the more chickens."


          Many 20th-century economists, such as Julian Lincoln Simon, have also criticised Malthus's conclusions. They note that despite the predictions of Malthus and the Neo- Malthusians, massive geometric population growth in the 20th century has not resulted in a Malthusian catastrophe, largely due to the influence of technological advances and the expansion of the market economy, division of labor, and stock of capital goods. The enviro-sceptic Bjrn Lomborg, echoes such arguments. Some, such as British physicist John Maddox, thus regard Malthus as a failed prophet of doom.


          


          Anthropological


          In The Malthus Factor: Population, Poverty, and Politics in Capitalist Development, anthropologist Eric Ross depicts Malthus's work as a rationalization of the social inequities produced by the Industrial Revolution, anti-immigration movements, the eugenics movement and the various international development movements.


          


          Economic


          Malthus argued that as wages increase within an economy, the birth-rate increases while the death-rate decreases. He reasoned that high incomes allowed people to have sufficient means to raise their children, thus resulting in greater desire to have more children which increases the population. In addition, high incomes also allowed people to afford proper medication to fight off potentially harmful diseases, thus decreasing the death-rate. As a result, wage-increases caused population to grow as the birth-rate increases and the death-rate decreases. He further argued that as the supply of labor increases with the increased population-growth at a constant labor demand, the wages earned would decrease eventually to subsistence, where the birth-rate equals the death-rate, resulting in no growth in population. However, the world generally has experienced quite a different result than the one Malthus predicted. During the late 19th and early 20th century, the population (and wages) increased as the industrial revolution gathered pace. However, birth rates in highly-developed nations have dropped to bare replacement-levels, such that many Western nations like the US and Canada only grow due to immigration, and Japan faces a declining population when the post-World War II generation dies off.


          Malthus assumed a constant labor-demand in his assessment of England, and in doing so he ignored the effects of industrialization. As the world became more industrialized, the level of technology and production grew, causing an increase in labor-demand. Thus, even though labor-supply increased, so did the demand for labor. In fact, the labor-demand arguably increased more than the supply, as measured by the historically observed increase in real wages globally with population growth.


          


          Epitaph


          
            Sacred to the memory of the Rev Thomas Robert Malthus, long known to the lettered world by his admirable writings on the social branches of political economy, particularly by his essay on population. One of the best men and truest philosophers of any age or country, raised by native dignity of mind above the misrepresentation of the ignorant and the neglect of the great, he lived a serene and happy life devoted to the pursuit and communication of truth. Supported by a calm but firm conviction of the usefulness of his labors. Content with the approbation of the wise and good. His writings will be a lasting monument of the extent and correctness of his understanding. The spotless integrity of his principles, the equity and candour of his nature, his sweetness of temper, urbanity of manners and tenderness of heart, his benevolence and his piety are still dearer recollections of his family and friends. Born Feb 14 1766 Died 29 Dec 1834.

          


          


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


          

        

      

    


    


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

  


  
    
      
        

        Thomas More


        
          

          
            	There are also several institutions named Thomas More College.

          


          
            
              	Saint Thomas More
            


            
              	
                
                  [image: ]
                
Portrait of St. Thomas More by Hans Holbein the Younger ( 1527).
              
            


            
              	Martyr
            


            
              	Born

              	1478, London, England
            


            
              	Died

              	July 6, 1535, London, England
            


            
              	Venerated in

              	Catholic Church, Anglican Church
            


            
              	Canonized

              	1935 by Pius XI
            


            
              	Major shrine

              	Canterbury (head), Tower of London (body)
            


            
              	Feast

              	7 February, June 22
            


            
              	Attributes

              	Axe, dressed in a chancellor's robe with a neck chain
            


            
              	Patronage

              	Adopted children, Arlington, Virginia, civil servants, court clerks, difficult marriages, large families, Pensacola-Tallahassee, Florida, lawyers, politicians and statesmen, step-parents, widowers, Faculty of Arts and Letters of the University of Santo Tomas
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          Sir Thomas More ( 7 February 1478  6 July 1535), also known as Saint Thomas More, was an English lawyer, author, and statesman. During his lifetime he earned a reputation as a leading humanist scholar and occupied many public offices, including that of Lord Chancellor from 1529 to 1532. More coined the word " utopia", a name he gave to an ideal, imaginary island nation whose political system he described in a book published in 1516. He is chiefly remembered for his principled refusal to accept King Henry VIII's claim to be supreme head of the Church of England, a decision which ended his political career and led to his execution as a traitor.


          In 1935, four hundred years after his death, More was canonized in the Catholic Church by Pope Pius XI, and was later declared the patron saint of lawyers and statesmen. He shares his feast day, June 22 on the Catholic calendar of saints, with Saint John Fisher, the only Bishop during the English Reformation to maintain his allegiance to the Pope. More was added to the Anglican Churches' calendar of saints in 1980


          


          Early political career


          From 1510 to 1518, More served as one of the two undersheriffs of the city of London, a position of considerable responsibility in which he earned a reputation as an honest and effective public servant. In 1517 More entered the king's service as counsellor and "personal servant". After undertaking a diplomatic mission to Holy Roman Emperor Charles V, More was knighted and made undertreasurer in 1521. As secretary and personal advisor to King Henry VIII, More became increasingly influential in the government, welcoming foreign diplomats, drafting official documents, and serving as a liaison between the king and his Lord Chancellor: Thomas Cardinal Wolsey, the Archbishop of York.


          In 1523 More became the Speaker of the House of Commons. He later served as high steward for the universities of Oxford and Cambridge. In 1525 he became chancellor of the Duchy of Lancaster, a position that entailed administrative and judicial control of much of northern England.


          


          Scholarly and literary work
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          More combined his busy political career with a rich scholarly and literary production His writing and scholarship earned him a considerable reputation as a Christian humanist in continental Europe, and his friend Erasmus of Rotterdam dedicated his masterpiece, In Praise of Folly, to him. (Indeed, the title of Erasmus's book is partly a play on More's name, the word folly being moria in Greek.) Erasmus also described More as a model man of letters in his communications with other European humanists. The humanistic project embraced by Erasmus and Thomas More sought to reexamine and revitalize Christian theology by studying the Bible and the writings of the Church Fathers in the light of classical Greek tradition in literature and philosophy. More and Erasmus collaborated on a Latin translation of the works of Lucian, which was published in Paris in 1506


          


          History of King Richard III


          Between 1513 and 1518, More worked on a History of King Richard III, an unfinished piece of historiography which heavily influenced William Shakespeare's play Richard III. Both More's and Shakespeare's works are controversial among modern historians for their exceedingly unflattering portrayal of King Richard, a bias due at least in part to the authors' allegiance to the reigning Tudor dynasty, which had wrested the throne from Richard at the end of the Wars of the Roses. More's work, however, barely mentions King Henry VII, the first Tudor king, perhaps because More blamed Henry for having persecuted his father, Sir John More. Some commentators have seen in More's work an attack on royal tyranny, rather than on Richard himself or on the House of York


          The History is a skilled piece of Renaissance historiography, remarkable more for its literary skill and adherence to classical precepts than its historical accuracy. More's work, alongside that of contemporary historian Polydore Vergil, reflects a move away from comparatively mundane medieval chronicles towards a more dramatic style of writing. The shadowy figure of King Richard, for example, stands out as an archetypal tyrant drawn from the pages of Sallust, and ought to be read as a meditation on power and corruption in general, as much as a story of the reign of Richard III.


          The History was first written and circulated in English and Latin manuscripts, each composed separately, and with some information removed by the author from the Latin text to suit a European readership.


          


          Utopia


          In 1515 More wrote his most famous and controversial work, Utopia, a novel in which a fictional traveler, Raphael Hythloday (whose first name is an allusion to the archangel Raphael, who was the purveyor of truth, and whose surname means "dispenser of nonsense" in Greek), describes the political arrangements of the imaginary island nation of Utopia (a play on the Greek ou-topos, meaning "no place", and eu-topos, meaning "good place"). In the book, More contrasts the contentious social life of European states with the perfectly orderly and reasonable social arrangements of the Utopia, where private property does not exist and almost complete religious toleration is practiced.


          Many commentators have pointed out that Karl Marx's later vision of the ideal communist state strongly resembles More's Utopia in regards to individual property, although Utopia is without the atheism that Marx always insisted upon. Furthermore, it is notable that the Utopia is tolerant of different religious practices but does not advocate tolerance for atheists. More theorizes that if a man did not believe in God or an afterlife of any kind he could never be trusted as he would not be logically driven to acknowledge any authority or principles outside himself.


          More might have chosen the literary device of describing an imaginary nation primarily as a vehicle for discussing controversial political matters freely. His own attitude towards the arrangements he describes in the book is the subject of much debate. While it seems unlikely that More, a devout Catholic, intended pagan, proto-communist Utopia as a concrete model for political reform, some have speculated that More based his Utopia on monastic communalism based on the Biblical communalism described in the Acts of the Apostles. Due to the nature of More's writing, however, it is at times difficult to tell his satirical jabs at society from how he actually believes things should be.


          Utopia is often seen as the forerunner of the Utopian genre of literature, in which different ideas of the "ideal society" or perfect cities are described in varying amounts of detail by the author. Although a typically Renaissance movement, based on the rebirth of classical concepts of perfect societies as propagated by Plato and Aristotle, combined with Roman rhetorical finesse (see Cicero, Quintilian, epeidietic oratory (that of praise or blame)) Utopianism continued well into the enlightenment age.


          The original edition included details of a symmetrical alphabet of More's own invention, called the " Utopian alphabet". This alphabet was omitted from later editions, though it remains notable as an early attempt at cryptography that may have influenced the development of shorthand.


          


          Religious polemics


          Henry VIII employed More's excellent grasp of the faith and his exceptional intelligence to write for him several treatises in defence of the Catholic faith against European reformers, notably Martin Luther, but also William Tyndale. More assisted in the authorship of the Defence of the Seven Sacraments, a polemic against Protestant doctrine that earned Henry the title of " Defender of the Faith" from Pope Leo X in 1521. Both Martin Luther's response to Henry and Thomas More's subsequent Responsio ad Lutherum ("Reply to Luther") have been criticised for their intemperate personal insults. More was a prolific writer in defence of the Catholic faith under Henry.


          


          Henry VIII's divorce


          On the death in 1502 of Henry's elder brother, Arthur, Henry became heir apparent to the English throne and married his brother's widow, Catherine of Aragon, daughter of the Spanish king, as a means of preserving the English alliance with Spain. Henry also found himself in love with Catherine. At the time, Pope Julius II issued a formal dispensation from the Biblical injunction ( Leviticus 20:21) against a man marrying his brother's widow. This dispensation was based partly on Catherine's testimony that the marriage between her and Arthur had not been consummated.


          For nearly 20 years the marriage of Henry VIII and Catherine was smooth, but Catherine failed to provide a male heir and Henry eventually became enamored of Anne Boleyn, one of Queen Catherine's ladies in the court. In 1527, Henry instructed Cardinal Wolsey to petition Pope Clement VII for an annulment of his marriage to Catherine of Aragon, on the grounds that the pope had no authority to override a Biblical injunction, and that therefore Julius's dispensation had been invalid, rendering his marriage to Catherine void. The pope steadfastly refused such an annulment. Henry reacted by forcing Wolsey to resign as Lord Chancellor and by appointing Thomas More in his place in 1529. Henry then began to embrace the Protestant teaching that the Pope was only the Bishop of Rome and therefore had no authority over the Christian Church as a whole.


          


          Chancellorship


          More, until then fully devoted to Henry and to the cause of royal prerogative, initially cooperated with the king's new policy, denouncing Wolsey in Parliament and proclaiming the opinion of the theologians at Oxford and Cambridge that the marriage of Henry to Catherine had been unlawful. But as Henry began to deny the authority of the Pope, More's qualms grew.


          


          Campaign against Protestantism


          More had come to believe that the rise of Protestantism represented a grave threat to social and political order in Christian Europe. During his tenure as Lord Chancellor, he wrote several books in which he defended Catholicism and supported the existing anti- heresy laws. His chief concern in this matter was to wipe out collaborators of William Tyndale, the exiled Lutheran who in 1525 had published a Protestant translation of the Bible in English which was circulating clandestinely in England. As Lord Chancellor, More had six Lutherans burned at the stake and imprisoned as many as forty others.


          


          Resignation


          In 1530 More refused to sign a letter by the leading English churchmen and aristocrats asking the Pope to annul Henry's marriage to Catherine. In 1531 he attempted to resign after being forced to take an oath declaring the king the supreme head of the English church "as far the law of Christ allows". In 1532 he asked the king again to relieve him of his office, claiming that he was ill and suffering from sharp chest pains. This time Henry granted his request.


          


          Trial and execution


          The last straw for Henry came in 1533, when More refused to attend the coronation of Anne Boleyn as the Queen of England. Technically, this was not an act of treason as More had written to Henry acknowledging Anne's queenship and expressing his desire for his happiness - but his friendship with the old queen, Catherine of Aragon, still prevented him from attending Anne's triumph. His refusal to attend her coronation was widely interpreted as a snub against her.


          Shortly thereafter More was charged with accepting bribes, but the patently false charges had to be dismissed for lack of any evidence. In 1534 he was accused of conspiring with Elizabeth Barton, a nun who had prophesied against the king's divorce, but More was able to produce a letter in which he had instructed Barton not to interfere with state matters.


          On 13 April of that year More was asked to appear before a commission and swear his allegiance to the parliamentary Act of Succession. More accepted Parliament's right to declare Anne the legitimate queen of England, but he refused to take the oath because of an anti-papal preface to the Act asserting Parliament's authority to legislate in matters of religion by denying the authority of the Pope, which More would not accept.


          
            THE OATH

            MORE WAS ARRESTED FOR REFUSING TO TAKE THIS OATH IN APRIL 1534.

          


          
            ....And at the day of the last prorogation of this present Parliament, as well the nobles spiritual and temporal as other the Commons of this present Parliament, most lovingly accepted and took such oath as then was devised in writing for maintenance and defence of the said Act, and meant and intended at that time that every other the king's subjects should be bound to accept and take the same, upon the pains contained in the said Act, the tenor of which oath hereafter ensueth:


            'Ye shall swear to bear faith, truth, and obedience alonely to the king's majesty, and to his heirs of his body of his most dear and entirely beloved lawful wife Queen Anne, begotten and to be begotten, and further to the heirs of our said sovereign lord according to the limitation in the statute made for surety of his succession in the crown of this realm, mentioned and contained, and not to any other within this realm, for foreign authority or potentate: and in case any oath be made, or has been made, by you, to any person or persons, that then ye [are] to repute the same as vain and annihilate; and that, to your cunning, wit, and uttermost of your power, without guile, fraud, or other undue means, you shall observe, keep, maintain, and defend the said Act of Accession, and all the whole effects and contents thereof, and all other Acts and statutes made in confirmation, or for the execution of the same, or of anything therein contained; and this ye shall do against all manner of persons, of what estate, dignity, degree, or condition soever they be, and in no wise do or attempt, nor to your power suffer to be done or attempted, directly or indirectly, any thing or things privily or apartly to the let, hindrance, damage, or derogation thereof, or of any part of the same, by any manner of means, or for any manner of pretence; so help you God, all saints, and the holy Evangelists.'


            And forasmuch as it is convenient for the sure maintenance and defence of the same Act that the said oath should not only be authorized by authority of Parliament, but also be interpreted and expounded by the whole assent of this present Parliament, that is was meant and intended by the king's majesty, the Lords and Commons of the Parliament, at the said day of the said last prorogation, that every subject should be bounden to take the same oath, according to the tenor and effect thereof, upon the pains and penalties contained in the said Act....

          


          Four days later he was imprisoned in the Tower of London, where he wrote his devotional Dialogue of Comfort against Tribulation.


          On 1 July 1535, More was tried before a panel of judges that included the new Lord Chancellor, Sir Thomas Audley, as well as Anne Boleyn's father, brother, and uncle. He was charged with high treason for denying the validity of the Act of Succession. More believed he could not be convicted as long as he did not explicitly deny that the king was the head of the church, and he therefore refused to answer all questions regarding his opinions on the subject. Thomas Cromwell, at the time the most powerful of the king's advisors, brought forth the Solicitor General, Richard Rich, to testify that More had, in his presence, denied that the king was the legitimate head of the church. This testimony was almost certainly perjured (witnesses Richard Southwell and Mr. Palmer both denied having heard the details of the reported conversation), but on the strength of it the jury voted for More's conviction.


          
            THE TREASON ACT


            MORE WAS TRIED AND EXECUTED FOR VIOLATING THIS ACT IN JULY 1535.

          


          
            Be it therefore enacted by the assent and consent of our sovereign lord the king, and the Lords spiritual and temporal, and Commons in this present Parliament assembled, and by the authority of the same, that if any person or persons, after the first day of February next coming, do maliciously wish, will or desire, by words or writing, or by craft imagine, invent, practise, or attempt any bodily harm to be done or committed to the king's most royal person, the queen's, or their heirs apparent, or to deprive them or any of them of their dignity, title, or name of their royal estates, or slanderously and maliciously publish and pronounce, by express writing or words, that the king our sovereign lord should be heretic, schismatic, tyrant, infidel or usurper of the crown, or rebelliously do detain, keep, or withhold from our said sovereign lord, his heirs or successors, any of his or their castles, fortresses, fortalices, or holds within this realm, or in any other the king's dominions or marches, or rebelliously detain, keep, or withhold from the king's said highness, his heirs or successors, any of his or their ships, ordnances, artillery, or other munitions or fortifications of war, and do not humbly render and give up to our said sovereign lord, his heirs or successors, or to such persons as shall be deputed by them, such castles, fortresses, fortalices, holds, ships, ordnances, artillery, and other munitions and fortifications of war, rebelliously kept or detained, within six days next after they shall be commanded by our said sovereign lord, his heirs or successors, by open proclamation under the great seal:


            That then every such person and persons so offending in any the premises, after the said first day of February, their aiders, counsellors, consenters, and abettors, being thereof lawfully convicted according to the laws and customs of this realm, shall be adjudged traitors, and that every such offence in any the premises, that shall be committed or done after the said first day of February, shall be reputed, accepted, and adjudged high treason, and the offenders therein and their aiders, consenters, counsellors, and abettors, being lawfully convicted of any such offence as is aforesaid, shall have and suffer such pains of death and other penalties, as is limited and accustomed in cases of high treason.


            [Bold print shown as in original article]

          


          Before his sentencing, More spoke freely of his belief that "no temporal man may be head of the spirituality". He was sentenced to be hanged, drawn, and quartered (the usual punishment for traitors) but the king commuted this to execution by beheading. The execution took place on 6 July. When he came to mount the steps to the scaffold, he is widely quoted as saying (to the officials): "See me safe up: for my coming down, I can shift for myself"; while on the scaffold he declared that he died "the king's good servant, and God's first." Another statement he is believed to have remarked to the executioner is that his beard was completely innocent of any crime, and did not deserve the axe; he then positioned his beard so that it would not be harmed. More's body was buried at the Tower of London, in the chapel of St. Peter ad Vincula. His head was placed over London Bridge for a month and was rescued by his daughter, Margaret Roper, before it could be thrown in the River Thames. The skull is believed to rest in the Roper Vault of St. Dunstan's, Canterbury. 


          Influence and reputation


          
            [image: House of Thomas More in London.]
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          The steadfastness with which More held on to his religious convictions in the face of ruin and death and the dignity with which he conducted himself during his imprisonment, trial, and execution, contributed much to More's posthumous reputation, particularly among Catholics. More was beatified by Pope Leo XIII in 1886 and canonized with John Fisher after a mass petition of English Catholics in 1935, as in some sense a 'patron saint of politics' in protest against the rise of secular, anti-religious Communism. His joint feast day with Fisher is 22 June. In 2000 this trend continued, with Saint Thomas More declared the "heavenly Patron of Statesmen and Politicians" by Pope John Paul II. He even has a feast day, July 6, in the Anglican church.
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          More's conviction for treason was widely seen as unfair, even among Protestants. His friend Erasmus, who (though not a Protestant) was broadly sympathetic to reform movements within the Christian Church, declared after his execution that More had been "more pure than any snow" and that his genius was "such as England never had and never again will have." More was portrayed as a wise and honest statesman in the 1592 play Sir Thomas More, which was probably written in collaboration by Henry Chettle, Anthony Munday, William Shakespeare, and others, and which survives only in fragmentary form after being censored by Edmund Tylney, Master of the Revels in the government of Queen Elizabeth I (any direct reference to the Act of Supremacy was censored out).


          Roman Catholic writer G. K. Chesterton said that More was the "greatest historical character in English history." Catholic science fiction writer R. A. Lafferty wrote his novel Past Master as a modern equivalent to More's Utopia, which he saw as a satire. In this novel, Thomas More is brought through time to the year 2535, where he is made king of the future world of "Astrobe", only to be beheaded after ruling for a mere nine days. One of the characters in the novel compares More favorably to almost every other major historical figure: "He had one completely honest moment right at the end. I can't think of anyone else who ever had one."


          The 20th-century agnostic playwright Robert Bolt portrayed More as the ultimate man of conscience in his play A Man for All Seasons. That title is borrowed from Robert Whittinton, who in 1520 wrote of him:


          
            	"More is a man of an angel's wit and singular learning. I know not his fellow. For where is the man of that gentleness, lowliness and affability? And, as time requireth, a man of marvelous mirth and pastimes, and sometime of as sad gravity. A man for all seasons."

          


          In 1966, the man once known as the red barrin was made into a successful film directed by Fred Zinnemann, adapted for the screen by the playwright himself, and starring Paul Scofield in an Oscar-winning performance. The film won the Academy Award for Best Picture for that year.


          Karl Zuchardt wrote a novel, Stirb Du Narr! ("Die you fool!"), about More's struggle with King Henry, portraying More as an idealist bound to fail in the power struggle with a ruthless ruler and an unjust world.


          As the author of Utopia, More has also attracted the admiration of modern socialists. While Roman Catholic scholars maintain that More's attitude in composing Utopia was largely ironic and that he was at every point an orthodox Christian, Marxist theoretician Karl Kautsky argued in the book Thomas More and his Utopia ( 1888) that Utopia was a shrewd critique of economic and social exploitation in pre-modern Europe and that More was one of the key intellectual figures in the early development of socialist ideas.


          A number of modern writers, such as Richard Marius, have attacked More for alleged religious fanaticism and intolerance (manifested, for instance, in his enthusiastic persecution of heretics). James Wood calls him, "cruel in punishment, evasive in argument, lusty for power, and repressive in politics". The polemicist Jasper Ridley goes much further, describing More as "a particularly nasty sadomasochistic pervert" in his book The Statesman and the Fanatic, a line also followed by Joanna Dennyn in a biography of Anne Boleyn.


          Other biographers, such as Peter Ackroyd, have offered a more sympathetic picture of More as both a sophisticated humanist and man of letters, as well as a zealous Roman Catholic who believed in the necessity of religious and political authority.


          The protagonist of Walker Percy's novel, Love in the Ruins, is Dr. Thomas More, a reluctant Catholic.


          The Thomas More Law Centre is a legal aid organization that provides law services for those arguing conservative-aligned issues including teaching intelligent design in public schools.


          The St. Thomas More Church is the church of the Queens Campus of St. John's University in New York.


          Sir Thomas More is mentioned briefly in The Shins' song, So Says I on the album Chutes Too Narrow - "Tell Sir Thomas More we've got another failed attempt 'cause if it makes them money they might just give you life this time."


          He is also the focus of the Al Stewart song A Man For All Seasons, from the 1978 album Time Passages


          Biographies


          
            	William Roper, "The Life of Sir Thomas More" (written by More's son-in-law ca. 1555, but first printed in 1626)


            	Princesse de Craon, Thomas Morus, Lord Chancelier du Royaume d'Angleterre au XVIe sicle (First edition in French, 1832/1833 - First edition in Dutch 1839/1840)


            	E.E. Reynolds, The Trial of St Thomas More, (1964)


            	E.E. Reynolds, Thomas More and Erasmus, (1965)


            	Richard Marius, Thomas More: A Biography (1984)


            	Gerard Wegemer, Thomas More: A Portrait of Courage (1995)


            	Peter Ackroyd, The Life of Thomas More (1999)


            	John Foxe, Foxe's Book of Martyrs
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          Thomas Samuel Kuhn (surname pronounced /ˈkuːn/; July 18, 1922 June 17, 1996) was an American intellectual who wrote extensively on the history of science and developed several important notions in the philosophy of science.


          


          Life


          Thomas Kuhn was born in Cincinnati, Ohio to Samuel L. Kuhn, an industrial engineer, and Minette Stroock Kuhn. He obtained his bachelor's degree in physics from Harvard University in 1943, and master's and Ph.D in physics in 1946 and 1949, respectively. He later taught a course in the history of science at Harvard from 1948 until 1956 at the suggestion of university president James Conant. After leaving Harvard, Kuhn taught at the University of California, Berkeley, in both the philosophy department and the history department, being named Professor of the History of Science in 1961. At Berkeley, he wrote and published (in 1962) his best known and most influential work: The Structure of Scientific Revolutions. In 1964 he joined Princeton University as the M. Taylor Pyne Professor of Philosophy and History of Science. In 1979 he joined the Massachusetts Institute of Technology (MIT) as the Laurance S. Rockefeller Professor of Philosophy, remaining there until 1991. In 1994 he was diagnosed with cancer of the bronchial tubes, of which he died in 1996.


          Kuhn was married twice, first to Kathryn Muhs (with whom he had three children) and later to Jehane Barton (Jahane R. Kuhn).


          


          The Structure of Scientific Revolutions


          In The Structure of Scientific Revolutions (SSR) Kuhn argued that science does not progress via a linear accumulation of new knowledge, but undergoes periodic revolutions, also called " paradigm shifts" (although he did not coin the phrase), in which the nature of scientific inquiry within a particular field is abruptly transformed. In general, science is broken up into three distinct stages. Prescience, which lacks a central paradigm, comes first. This is followed by " normal science", when scientists attempt to enlarge the central paradigm by "puzzle-solving". Thus, the failure of a result to conform to the paradigm is seen not as refuting the paradigm, but as the mistake of the researcher, contra Popper's refutability criterion. As anomalous results build up, science reaches a crisis, at which point a new paradigm, which subsumes the old results along with the anomalous results into one framework, is accepted. This is termed revolutionary science.


          In SSR, Kuhn also argues that rival paradigms are incommensurablethat is, it is not possible to understand one paradigm through the conceptual framework and terminology of another rival paradigm. For many critics, for example David Stove ( Popper and After, 1982), this thesis seemed to entail that theory choice is fundamentally irrational: if rival theories cannot be directly compared, then one cannot make a rational choice as to which one is better. Whether or not Kuhn's views had such relativistic consequences is the subject of much debate; Kuhn himself denied the accusation of relativism in the third edition of SSR, and sought to clarify his views to avoid further misinterpretation. Freeman Dyson has quoted Kuhn as saying "I am not a Kuhnian!", referring to the relativism that some philosophers have developed based on his work.


          The book was originally printed as an article in the International Encyclopedia of Unified Science, published by the logical positivists of the Vienna Circle.


          The enormous impact of Kuhn's work can be measured in the changes it brought about in the vocabulary of the philosophy of science: besides "paradigm shift", Kuhn raised the word " paradigm" itself from a term used in certain forms of linguistics to its current broader meaning, coined the term " normal science" to refer to the relatively routine, day-to-day work of scientists working within a paradigm, and was largely responsible for the use of the term " scientific revolutions" in the plural, taking place at widely different periods of time and in different disciplines, as opposed to a single "Scientific Revolution" in the late Renaissance. The frequent use of the phrase "paradigm shift" has made scientists more aware of and in many cases more receptive to paradigm changes, so that Kuhns analysis of the evolution of scientific views has by itself influenced that evolution.


          Kuhn's work has been extensively used in social science; for instance, in the post-positivist/ positivist debate within International Relations. Kuhn is credited as a foundational force behind the post- Mertonian Sociology of Scientific Knowledge.


          A defense Kuhn gives against the objection that his account of science from The Structure of Scientific Revolutions results in relativism can be found in an essay by Kuhn called "Objectivity, Value Judgment, and Theory Choice." In this essay, he reiteriates five criteria from the penultimate chapter of SSR that determine (or help determine, more properly) theory choice:

          1 - Accurate - empirically adequate with experimentation and observation

          2 - Consistent - internally consistent, but also externally consistent with other theories

          3 - Broad Scope - a theory's consequencies should extend beyond that which it was initially designed to explain

          4 - Simple - the simplest explanation, principally similar to Occam's Razor

          5 - Fruitful - a theory should disclose new phenomena or new relationships among phenomena

          He then goes on to show how, although these criteria admittedly determine theory choice, they are imprecise in practice and relative to individual scientists. According to Kuhn, "When scientists must choose between competing theories, two men fully committed to the same list of criteria for choice may nevertheless reach different conclusions." For this reason, basically, the criteria still are not "objective" in the usual sense of the word because individual scientists reach different conclusions with the same criteria due to valuing one criterion over another or even adding additional criteria for selfish or other subjective reasons. Kuhn then goes on to say, "I am suggesting, of course, that the criteria of choice with which I began function not as rules, which determine choice, but as values, which influence it." Because Kuhn utilizes the history of science in his account of science, his criteria or values for theory choice are often understood as descriptive normative rules (or more properly values) of theory choice for the scientific community rather than prescriptive normative rules in the usual sense of the word "criteria," although there are many varied interpretations of Kuhn's account of science.


          


          The Polanyi-Kuhn Debate


          Scientific historians and scholars have noted similarities between Kuhn's work and the work of Michael Polanyi. Although they used different terminologies, both scientists believed that scientists' subjective experiences made science a relativistic discipline. Polanyi lectured on this topic for decades before Kuhn published "The Structure of Scientific Revolutions."


          Supporters of Polanyi charged Kuhn with plagiarism, as it was known that Kuhn attended several of Polanyi's lectures, and that the two men had debated endlessly over the epistemology of science before either had achieved fame. In response to these critics, Kuhn cited Polanyi in the second edition of "The Structure of Scientific Revolutions," and the two scientists agreed to set aside their differences in the hopes of enlightening the world to the dynamic nature of science. Despite this intellectual alliance, Polanyi's work was constantly interpreted by others within the framework of Kuhn's paradigm shifts, much to Polanyi's (and Kuhn's) dismay.


          


          Honours


          Kuhn was named a Guggenheim Fellow in 1954, and in 1982 was awarded the George Sarton Medal by the History of Science Society. He was also awarded numerous honorary doctorates.


          


          Trivia


          
            	Kuhn interviewed and taped Danish physicist Niels Bohr the day before Bohr's death. The recording contains the last words of Niels Bohr caught on tape.
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          Thor ( Old Norse: rr) is the red-haired and bearded god of thunder in Germanic paganism and its subset Norse paganism. The god is also recorded in Old English as unor, Old Saxon as Thunaer, as Old Dutch and Old High German: Donar, all of which are names deriving from the Proto-Germanic *unraz.


          Most surviving stories relating to Germanic paganism either mention Thor or centre on Thor's exploits. Thor was a much revered god of the ancient Germanic peoples from at least the earliest surviving written accounts of the indigenous Germanic tribes to over a thousand years later during the last bastions of Germanic paganism in the late Viking Age.


          Thor was appealed to for protection on numerous objects found from various Germanic tribes and Miniature replicas of Mjolnir, the weapon of Thor, became a defiant symbol of Norse paganism during the Christianization of Scandinavia.


          During and after the process of Christianization was complete, Thor was demonized by the growing influence of Christian missionaries. After Christian influence was cemented in law, traces of belief went increasingly underground into mainly rural areas, surviving until modern times into Germanic folklore and most recently reconstructed to varying degrees in Germanic neopaganism.


          


          Etymology


          The name Thor has the same origin as the word thunder, just as German Donner, Dutch donder, Swedish tordn, and Danish and Norwegian torden (with the suffix -dn/-den originally meaning "rumble" or "din").


          


          Thor's Oak
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          Thor's Oak was an ancient tree sacred to the Germanic tribe of the Chatti, ancestors of the Hessians, and one of the most important sacred sites of the pagan Germanic peoples. Its felling in 723 marked the beginning of the Christianization of the non-Frankish tribes of northern Germany.


          The tree stood at a location near the village of Geismar, today part of the town of Fritzlar in northern Hessen, and was the main point of veneration of the Germanic deity Thor (known among the West Germanic tribes as Donar) by the Chatti and most other Germanic tribes.


          


          Old Saxon Baptismal Vow


          Thor, as Donar, is mentioned in a Old Saxon Baptismal vow in Vatican Codex pal. 577 along with Woden and Saxnot. The 8th or 9th century vow, intended for Christianizing pagans, is recorded as:


          
            	ec forsacho allum dioboles uuercum and uuordum, Thunaer ende Uuden ende Saxnote ende allum them unholdum the hira gentas sint

          


          Which translates to:


          
            	I renounce all the words and works of the devil, Thunear, Woden and Saxnt, and all those fiends that are their associates.

          


          


          Temple at Uppsala


          Between 1072 and 1076, Adam of Bremen recorded in his Gesta Hammaburgensis ecclesiae pontificum that a statue of Thor existed in the Temple at Uppsala and relates that:


          
            	Thor takes the central position, with Wotan and Frey on either side. Thor, according to their beliefs, governs the air with its thunder, lightning, wind, rain, and fair weather. He is depicted carrying a scepter, much as our people depict Jove.

          


          


          Eddic and skaldic depictions


          The two sources largest in information regarding Thor are the Poetic Edda and Prose Edda.


          Thor appears as the central figure in the following works of Norse literature:


          
            	rsdrpa (summarized by Snorri Sturlason in Skldskaparml)


            	Hrbarslj which details a contest between Thor and Odin in the guise of Harbarth as to who is the most accomplished.

          


          Thor also appears in:


          
            	Gylfaginning


            	Grmnisml


            	Hymiskvia


            	rymskvia


            	Alvssml


            	Lokasenna


            	Vlusp


            	Eirksml


            	Ragnarsdrpa


            	Hsdrpa


            	Haustlng

          


          


          Sagas and Danish chronicles


          Thor is also mentioned in 12th-15th century sources consisting of the sagas and Danish chronicles. They were sources which made use of skaldic poetry and oral traditions.


          
            	Eyrbyggja saga


            	Kjalnesinga saga


            	Fstbrra saga


            	Fljtsdla saga


            	Hallfrear saga


            	Heimskringla


            	Landnmabk


            	Flateyjarbk


            	Gesta Danorum


            	Njls saga


            	Gautreks saga

          


          


          Characteristics


          


          Family


          In the Poetic Edda and Prose Edda, Thor is the son of Odin and the giantess Jrd (Jord, the Earth). His wife is called Sif, and little is known of her except that she has golden hair. With his mistress, the giantess Jrnsaxa, Thor had a son Magni and with Sif he had his daughter Thrud. There is nothing in the myths that states the identity of the mother of his son Modi.


          The euhemeristic prologue of the Prose Edda also indicates he has a son by Sif named Lrii, along with an additional 17 generations of descendants but the prologue is apocryphal and was meant to give a plausible explanation on how the Aesir came to be worshiped even though they were not gods in order to appease the Christian church. Thor also has a stepson called Ullr who is a son of Sif. Skldskaparml mentions a figure named Hlra who was Thor's foster mother, corresponding to Lora or Glora from Snorre's prologue, although no additional information concerning her is provided in the book.


          


          Mjolnir


          
            [image: Drawing of an archaeological find from �land, Sweden of a gold plated depiction of Mjolnir in silver.]

            
              Drawing of an archaeological find from land, Sweden of a gold plated depiction of Mjolnir in silver.
            

          


          Thor owns a short-handled hammer, Mjolnir, which, when thrown at a target, returns magically to the owner. His Mjolnir also has the power to throw lightning bolts. To wield Mjolnir, Thor wears the belt Megingjord, which boosts the wearer's strength and a pair of special iron gloves, Jarn Griepr, to lift the hammer. Mjolnir is also his main weapon when fighting giants. The uniquely shaped symbol subsequently became a very popular ornament during the Viking Age and has since become an iconic symbol of Germanic paganism.


          


          Chariot


          Thor travels in a chariot drawn by the goats Tanngrisnir and Tanngnjstr and with his servant and messenger jlfi and with jlfi's sister Rskva. The skaldic poem Haustlng relates that the earth was scorched and the mountains cracked as Thor traveled in his wagon. According to the Prose Edda, when Thor is hungry he can roast the goats for a meal. When he wants to continue his travels, Thor only needs to touch the remains of the goats and they will be instantly restored to full health to resume their duties, assuming that the bones have not been broken.


          


          Bilskirnir


          Thor lives in the palace Bilskirnir in the kingdom rheimr or rvangr.


          


          Stories and myths


          According to one myth in the Prose Edda, Loki was flying as a hawk one day and was captured by Geirrod. Geirrod, who hated Thor, demanded that Loki bring his enemy (who did not yet have his magic belt and hammer) to Geirrod's castle. Loki agreed to lead Thor to the trap. Grid was a giantess at whose home they stopped on the way to Geirrod's. She waited until Loki left the room then told Thor what was happening and gave him her iron gloves and magical belt and staff. Thor killed Geirrod and all other frost giants he could find (including Geirrod's daughters, Gjlp and Greip).


          According to Alvssml, Thor's daughter was promised to Alvis, a dwarf. Thor devised a plan to stop Alvis from marrying his daughter. He told Alvis that, because of his small height, he had to prove his wisdom. Alvis agreed and Thor made the tests last until after the sun had risen--all dwarves turned to stone when exposed to sunlight, so Alvis was petrified.


          Thor was once outwitted by a giant king, tgara-Loki. The king, using his magic, tricked Thor. The king raced Thought itself against Thor's fast servant, jlfi (nothing being faster than thought, which can leap from land to land, and from time to time, in an instant). Then, Loki (who was with Thor) was challenged by tgara-Loki to an eating contest with one of his servants, Logi. Loki lost, eventually. The servant even ate up the trough containing the food. The servant was an illusion of "Wild-Fire", no living thing being able to equal the consumption rate of fire. He called Thor weak when he only lifted the paw of a cat, the cat being the illusion of the Midgard Serpent. Thor was challenged to a drinking contest, and could not empty a horn which was filled not with mead but was connected to the ocean. This action started tidal changes. And here, Thor wrestled an old woman, who was Old Age, something no one could beat, to one knee. It was only later that Thor was told that he had in fact performed impressively doing as well as he did with those challenges.


          Another noted story of Thor was the time when rymr, King of the Thurse (Giants), stole his hammer, Mjlnir. Thor went to Loki in hopes to find the culprit responsible for the theft. Loki and Thor went to Freyja for council. She gave Loki the Feather-robe so he could travel to the land of the giants to speak to their king. The king admitted to stealing the hammer and would not give it back unless Freyja gave her hand in marriage.


          Freyja refused when she heard the plan so the gods decided to think of a way to trick the King. Heimdall, the fairest of the gods (and possibly one of the prophetic Vanir), suggested dressing up Thor in a bridal gown so he can take Freyja's place. Thor at first refused to do such a thing as it would portray him as a coward and womanish, but Loki insisted that he do so or the Giants would attack Asgard and win it over if he were not to retrieve the hammer in time. Thor reluctantly agreed in the end and took Freyja's place.


          Odin rode Thor to the land of the Giants and a celebration ensued. The king noticed a few odd things that his bride was committing. He noted that she ate and drank more than what he would expect from a bride. Loki, who was in disguise as the false Freyja's servant, commented that she rode for 8 full nights without food eager to take his hand. He then asked why his bride's eyes are so terrifying, they seemed to be aglow with fire, again Loki responded with the fact that she did not sleep for 8 full nights eager for his hand. Then the giant commanded that the hammer be brought to his wife and placed on her lap. Once it was in Thor's possession he threw off his disguise and attacked all the giants in the room. Due to this ruse the giants were careful not to make the same mistake again.


          


          Archaeological record


          
            [image: A reproduction of a statue of Thor from the 10th century found in Iceland.]

            
              A reproduction of a statue of Thor from the 10th century found in Iceland.
            

          


          Thor was a very popular deity to the Germanic people and a number of surviving depictions of not only himself but also his exploits have survived many years of natural and intentional destruction.


          


          Nordendorf fibula


          Dating from the 7th century AD, the Nordendorf fibula, a human ( Alamannic) fibula found in Nordendorf near Augsburg ( Bavaria) bears an Elder Futhark inscription mentioning Donar, the Western Germanic tribes name for Thor.


          


          Emblematic Mjolnir replicas


          Widely popular in Scandinavia, Mjolnir replicas were used in Blts and other sacral ceremonies, such as weddings. Many of these replicas were also found in graves and tended to be furnished with a loop, allowing them to be worn. They were most widely discovered in areas with a strong Christian influence including southern Norway, south-eastern Sweden, and Denmark. By the late 10th century, increased uniformity in Mjolnirs design over previous centuries suggest it functioned as a popular accessory worn in defiance of the Christian cross.


          


          Icelandic statue


          A seated bronze statue of Thor (about 2.5 in, 6.4 cm) from about AD 1000 was recovered at a farm near Akureyri, Iceland and is a featured display at the National Museum of Iceland. Thor is holding Mjolnir, sculpted in the typically Icelandic cross-like shape.


          


          Rune and image stones


          
            [image: The Altuna Runestone depicts Thor's foot breaching his boat while struggling with the Midgard Serpent..]

            
              The Altuna Runestone depicts Thor's foot breaching his boat while struggling with the Midgard Serpent..
            

          


          Most Rune stones were raised during the 11th century and so they coincided with the Christianization of Scandinavia. Except for the Altuna Runestone which depicts a myth concerning Thor, there are only six runic inscriptions that appear to refer to him and five of them do so in invocations to consecrate the stones. Three of the inscriptions are found in Sweden (the Rk Runestone, S 140 and the Velanda Runestone) and three in Denmark (Dr 110, Dr 220 and the Glavendrup stone).


          Thor's struggle with the Midgard Serpent as recorded in Hymiskvia can be found depicted on a number of image stones and Rune stones located in England, Denmark and Sweden respectively.


          In the English village of Gosforth, Cumbria, the remains of a 10th century stone depicting Thor and Hymir fishing can be found along side numerous other Norse carvings.


          In Denmark, a church in the small Northern Jutlandic town of Hrdum houses the remains of a stone featuring Thor and Hymir's fishing trip for the Midgard Serpent. Thor is wearing the distinct pointed helmet he is portrayed with in other found depictions and has caught the Midgard serpent while Hymir sits before him.


          Sweden has two stones depicting this legend. Created sometime between the 8th and 11th centuries, the bottom left corner of the Ardre VIII stone in Gotland has often been interpreted as depicting not only the fishing trip but also references to the slaughter of the ox prior to using it as bait, potentially as part of an earlier version of the tale. The Altuna Runestone in Uppland depicts Thor fishing for the Midgard serpent. Though lacking Hymir, it notably displays Thor's foot breaching the floor of the boat during the intense struggle.


          


          Kvinneby amulet


          The Kvinneby amulet is an amulet that includes a runic inscription. There are competing theories about the exact wording of the inscription but all agree that Thor is invoked to protect with his hammer. According to Rundata, this inscription reads:


          
            Here I carve(d) protection for you, Bfi, with/... ... ... to you is certain. And may the lightning hold all evil away from Bfi. May rr protect him with that hammer which came from out of the sea. Flee from evilness! You/it get/gets nothing from Bfi. The gods are under him and over him.

          


          The amulet was found in the mid-1950's in the soil of the village Sdra Kvinneby in land, Sweden. The amulet is a square copper object measuring approximately 5 cm on each side. Near one edge there is a small hole, presumably used for hanging it around the neck.


          


          Skog Church Tapestry


          
            [image: This part of the Skog Church Tapestry, a Viking Age Swedish tapestry, is interpreted to show, from left to right, the one-eyed and tree flanked Odin, the hammer-wielding Thor and Freyr holding up an ear of corn.]

            
              This part of the Skog Church Tapestry, a Viking Age Swedish tapestry, is interpreted to show, from left to right, the one-eyed and tree flanked Odin, the hammer-wielding Thor and Freyr holding up an ear of corn.
            

          


          A part of the Swedish 12th century Skog Church Tapestry depicts three figures often interpreted as allusions to Odin, Thor and Freyr. The figures coincide with 11th century descriptions of statue arrangements recorded by Adam of Bremen at the Temple at Uppsala and written accounts of the gods during the late Viking Age. The tapestry is originally from Hlsingland, Sweden but is now housed at the Swedish Museum of National Antiquities.


          


          Thursday


          unor gave his name to the Old English day unresdg, meaning the day of unor, known in Modern English as Thursday. unor is also the source of the modern word thunder.


          "Thor's Day" is rsdagr in Old Norse, Hsdagur in Faroese, Thursday in English, Donnerstag in German (meaning "Thunder's Day"), Donderdag in Dutch (meaning Thunder day), Torstai in Finnish, and Torsdag in Swedish, Danish, and Norwegian.


          The day was considered such an important day of the week that as late as the seventh century Saint Eligius reproached his congregation in Flanders for continuing their native practice of recognizing Thursday as a holy day after their Christianization.


          


          Personal names


          The name "Thor", deriving from the deity, is the first element in many names:


          
            	American female name: Donara (from the Old High German spelling)


            	Norwegian masculine male names: Tor, Toralv, Torbjrn, Tore, Torfinn, Torgeir, Torgils, Torgny, Torgrim, Torkjell, Torlak, Torleif, Tormod, Torodd, Torolv, Torstein and Torvald.


            	Norwegian female names: Torbjrg, Tordis, Torfrid (Turid), Torgerd, Torgunn, Torhild (Toril), Torlaug, Torunn and Torveig.


            	Icelandic male names: r, rhallur, orbergur, orbjrn, orfinnur, orgeir, orgils, orgrmur, orkell, orlkur, orleifur, orsteinn, orvaldur, rarinn, rur and rlfur


            	Icelandic female names: orbjrg, orgerur, ra, rds, rhildur, runn and rgunnur


            	Faroese male names: Tr, Thr, Trur, Thrur, Trleif, Trlvur


            	Faroese female names: Tra, Thra


            	Danish male names: Tor, Torben, Torbjrn, Torkil/Terkel, Torleif, Torsten, Torvald


            	Danish female names: Tora, Tove


            	Swedish male names: Tor, Torbjrn, Tord, Tore, Torgny, Torkel, Torleif, Torsten, Torvald


            	Swedish female names: Tora, Torunn, Tove


            	Scottish name: Torquil


            	English surname: Thurkettle


            	German male names: Thorsten/Torsten, Toralf

          


          


          Toponyms


          As a very popular god amongst the Germanic tribes, many locations have been named after Thor:


          
            	Thorsberg moor, Germany (Thor's Hill) is an ancient location bearing a large deposit of numerous ritually deposited artifacts between the 1 and 4 BC by the Angles.


            	Trshavn, Faroe Islands (Thor's Harbour) is the capital city of the Faroe Islands.


            	Thor's name appears in connection with groves (Lundr) in place names in Sweden, West Norway and Denmark.


            	There are a number of Anglo-Saxon place names associated with Thor in England named unre leah (meaning "Grove or forest clearing of thunder") such as Thundersley in Essex, England.


            	A "Forest of Thor" existed on the north bank of Liffey, Ireland outside of Dublin in the year 1,000 where it was destroyed over the course a month by Brian Boru, who took particular note of the oaks.

          


          


          Parallels


          Many writers ( Saxo, Adam of Bremen, Snorre Sturlason, lfric of Eynsham) identified Thor with Jupiter. The comparison can be borne: both are gods of the sky that control thunder and lightning, are children of the mother Earth and were at some time considered the most powerful of the gods. The oak tree was sacred to both gods and they had mysterious powers. Thor is to kill Jrmungandr and Jupiter, the dragon Typhon. Tacitus identified Thor with the Greco-Roman hero-god Hercules because of his force, aspect, weapon and his role as protector of the world.


          Parallels with varying degrees of closeness can be found in other northern mythologies, such as Taranis (Celtic), Perkunas (Baltic), and Perun (Slavic), connected either to thunder, to oaks or to both. Additionally parallel either to Thor or Tyr are Finno-Ugric gods Torum, Thurms, Tere, etc. - see Tharapita.


          


          Modern popular culture


          
            [image: Donner calls upon the storm clouds in this illustration by Arthur Rackham to Wagner's Das Rheingold.]

            
              Donner calls upon the storm clouds in this illustration by Arthur Rackham to Wagner's Das Rheingold.
            

          


          Thor, under the German form of his name, "Donner", appears in Richard Wagner's opera cycle, Der Ring des Nibelungen. This has led to many portrayals based on Wagner's interpretation, although some are closer to pre-Wagner models. Since Wagner's time, Thor has appeared, either as himself or as the namesake of characters, in comic books, on television, in literature and in song lyrics.


          Thor is the patron god of Uhtred Ragnarson in The Saxon Stories by historical novelist Bernard Cornwell.


          
            Retrieved from " http://en.wikipedia.org/wiki/Thor"
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            [image: Diagram of a tsetse fly, showing the head, thorax and abdomen]

            
              Diagram of a tsetse fly, showing the head, thorax and abdomen
            

          


          The thorax is a division of an animal's body that lies between the head and the abdomen.


          In mammals, the thorax is the region of the body formed by the sternum, the thoracic vertebrae and the ribs. It extends from the neck to the diaphragm, and does not include the upper limbs. The heart and the lungs reside in the thoracic cavity, as well as many blood vessels. The inner organs are protected by the rib cage and the sternum.


          In insects and the extinct trilobites, the thorax is one of the three main divisions (or tagmata) of the creature's body, each of which is in turn composed of multiple segments. It is the area where the wings and legs attach in insects, or an area of multiple articulating plates in trilobites. In most insects, the thorax itself is composed of three segments; the prothorax, the mesothorax, and the metathorax. In extant insects, the prothorax never has wings, though legs are always present in adults; wings (when present) are restricted to at least the mesothorax, and typically also the metathorax, though the wings may be reduced or modified on either or both segments (as in the fly shown, where the metathoracic wings have been reduced to tiny balancing organs called halteres). In the Apocritan Hymenoptera, the first abdominal segment is fused to the metathorax, where it forms a structure known as the propodeum. Accordingly, in these insects, the functional thorax is composed of four segments, and is therefore typically called the mesosoma to distinguish it from the "thorax" of other insects.


          Each thoracic segment in an insect is further subdivided into various parts, the most significant of which are the dorsal portion (the notum), the lateral portion (the pleuron; one on each side), and the ventral portion (the sternum). In some insects, each of these parts is composed of one to several independent exoskeletal plates with membrane between them (called sclerites), though in many cases the sclerites are fused to various degrees.


          
            [image: The trilobite body is divided into three major sections, a cephalon with eyes, mouthparts and sensory organs such as antennae, a thorax of multiple similar segments (that in some species allowed them to roll up into a ball), and a pygidium, or tail section.]
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              	General
            


            
              	Name, Symbol, Number

              	thorium, Th, 90
            


            
              	Chemical series

              	Actinides
            


            
              	Group, Period, Block

              	n/a, 7, f
            


            
              	Appearance

              	silvery white
            


            
              	Standard atomic weight

              	232.0381 (2) gmol1
            


            
              	Electron configuration

              	[Rn] 6d2 7s2
            


            
              	Electrons per shell

              	2, 8, 18, 32, 18, 10, 2
            


            
              	Physical properties
            


            
              	Phase

              	solid
            


            
              	Density (near r.t.)

              	11.7 gcm3
            


            
              	Melting point

              	2115 K

              (1842 C, 3348 F)
            


            
              	Boiling point

              	5061 K

              (4788 C, 8650 F)
            


            
              	Heat of fusion

              	13.81  kJmol1
            


            
              	Heat of vaporization

              	514  kJmol1
            


            
              	Specific heat capacity

              	(25C) 26.230 Jmol1K1
            


            
              	
                
                  
                    Vapor pressure
                  

                  
                    	P(Pa)

                    	1

                    	10

                    	100

                    	1 k

                    	10 k

                    	100 k
                  


                  
                    	at T(K)

                    	2633

                    	2907

                    	3248

                    	3683

                    	4259

                    	5055
                  

                

              
            


            
              	Atomic properties
            


            
              	Crystal structure

              	cubic face centered
            


            
              	Oxidation states

              	4

              (weakly basic oxide)
            


            
              	Electronegativity

              	1.3 (Pauling scale)
            


            
              	Ionization energies

              ( more)

              	1st: 587  kJmol1
            


            
              	2nd: 1110 kJmol1
            


            
              	3rd: 1930 kJmol1
            


            
              	Atomic radius

              	180  pm
            


            
              	Miscellaneous
            


            
              	Magnetic ordering

              	no data
            


            
              	Electrical resistivity

              	(0 C) 147 nm
            


            
              	Thermal conductivity

              	(300K) 54.0 Wm1K1
            


            
              	Thermal expansion

              	(25C) 11.0 mm1K1
            


            
              	Speed of sound (thin rod)

              	(20 C) 2490 m/s
            


            
              	Young's modulus

              	79 GPa
            


            
              	Shear modulus

              	31 GPa
            


            
              	Bulk modulus

              	54 GPa
            


            
              	Poisson ratio

              	0.27
            


            
              	Mohs hardness

              	3.0
            


            
              	Vickers hardness

              	350 MPa
            


            
              	Brinell hardness

              	400 MPa
            


            
              	CAS registry number

              	7440-29-1
            


            
              	Selected isotopes
            


            
              	
                
                  
                    Main article: Isotopes of thorium
                  

                  
                    	iso

                    	NA

                    	half-life

                    	DM

                    	DE ( MeV)

                    	DP
                  


                  
                    	228Th

                    	syn

                    	1.9116 years

                    	

                    	5.520

                    	224Ra
                  


                  
                    	229Th

                    	syn

                    	7340 years

                    	

                    	5.168

                    	225Ra
                  


                  
                    	230Th

                    	syn

                    	75380 years

                    	

                    	4.770

                    	226Ra
                  


                  
                    	231Th

                    	trace

                    	25.5 hours

                    	

                    	0.39

                    	231Pa
                  


                  
                    	232Th

                    	100%

                    	1.4051010 years

                    	

                    	4.083

                    	228Ra
                  


                  
                    	234Th

                    	trace

                    	24.1 days

                    	

                    	0.27

                    	234Pa
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          Thorium (pronounced /ˈɔriəm/) is a chemical element with the symbol Th and atomic number 90. As a naturally occurring, slightly radioactive metal, it has been considered as an alternative nuclear fuel to uranium.


          


          Notable characteristics


          When pure, thorium is a silvery white metal that retains its luster for several months. However, when it is exposed to oxygen, thorium slowly tarnishes in air, becoming grey and eventually black. Thorium dioxide (ThO2), also called thoria, has the highest melting point of any oxide (3300C). When heated in air, thorium metal turnings ignite and burn brilliantly with a white light.


          Thorium has the largest liquid range of any element: 2946 K between the melting point and boiling point.


          See Actinides in the environment for details of the environmental aspects of thorium.


          


          Applications


          Applications of thorium:


          
            	As an alloying element in magnesium, used in aircraft engines, imparting high strength and creep resistance at elevated temperatures.


            	Thorium is used to coat tungsten wire used in electronic equipment, improving the electron emission of heated cathodes.


            	Uranium-thorium age dating has been used to date hominid fossils.


            	As a fertile material for producing nuclear fuel. In particular, the proposed energy amplifier reactor design would employ thorium. Since thorium is more abundant than uranium, some nuclear reactor designs incorporate thorium in their fuel cycle.


            	Thorium is a very effective radiation shield, although it has not been used for this purpose as much as lead or depleted uranium.


            	Thorium may be used in nuclear reactors instead of uranium as fuel. This produces less transuranic waste.

          


          Applications of thorium dioxide (ThO2):


          
            	Mantles in portable gas lights. These mantles glow with a dazzling light (unrelated to radioactivity) when heated in a gas flame.


            	Used in gas tungsten arc welding electrodes.


            	Used to control the grain size of tungsten used for electric lamps.


            	Used in heat-resistant ceramics like high-temperature laboratory crucibles.


            	Added to glass, it helps create glasses of a high refractive index and with low dispersion. Consequently, they find application in high-quality lenses for cameras and scientific instruments.


            	Has been used as a catalyst:

              
                	In the conversion of ammonia to nitric acid.


                	In petroleum cracking.


                	In producing sulfuric acid.

              

            


            	Thorium dioxide is the active ingredient of Thorotrast, which was used as part of X-ray diagnostics. This use has been abandoned due to the carcinogenic nature of Thorotrast.

          


          


          History


          M. T. Esmark found a black mineral on Lvy Island, Norway and gave a sample to Professor Jens Esmark, a noted mineralogist who was not able to identify it so he sent a sample to the Swedish chemist Jns Jakob Berzelius for examination in 1828. Berzelius analysed it and named it after Thor, the Norse god of thunder. The metal had virtually no uses until the invention of the gas mantle in 1885.


          Between 1900 and 1903 Ernest Rutherford and Frederick Soddy showed how thorium decayed at a fixed rate over time into a series of other elements. This observation led to the identification of half life as one of the outcomes of the alpha particle experiments that led to their disintegration theory of radioactivity.


          The crystal bar process (or Iodide process) was discovered by Anton Eduard van Arkel and Jan Hendrik de Boer in 1925 to produce high-purity metallic thorium.


          The name ionium was given early in the study of radioactive elements to the 230Th isotope produced in the decay chain of 238U before it was realized that ionium and thorium were chemically identical. The symbol Io was used for this supposed element.


          


          Occurrence


          
            [image: Monazite, a rare-earth-and-thorium-phosphate mineral, is the primary source of the world's thorium]

            
              Monazite, a rare-earth-and-thorium-phosphate mineral, is the primary source of the world's thorium
            

          


          Thorium is found in small amounts in most rocks and soils, where it is about three times more abundant than uranium, and is about as common as lead. Soil commonly contains an average of around 12 parts per million (ppm) of thorium. Thorium occurs in several minerals, the most common being the rare earth-thorium-phosphate mineral, monazite, which contains up to about 12% thorium oxide. There are substantial deposits in several countries. 232Th decays very slowly (its half-life is about three times the age of the earth) but other thorium isotopes occur in the thorium and uranium decay chains. Most of these are short-lived and hence much more radioactive than 232Th, though on a mass basis they are negligible. India is believed to have 25% of the world's thorium reserves.


          


          Distribution


          Present knowledge of the distribution of thorium resources is poor because of the relatively low-key exploration efforts arising out of insignificant demand. Under the prevailing estimate, Australia and India have particularly large reserves of thorium.


          
            	The prevailing estimate of the economically available thorium reserves comes from the US Geological Survey, Mineral Commodity Summaries (1997-2006):

          


          
            
              	Country

              	Th Reserves (tonnes)

              	Th Reserve Base (tonnes)
            


            
              	Australia

              	300,000

              	340,000
            


            
              	India

              	290,000

              	300,000
            


            
              	Norway

              	170,000

              	180,000
            


            
              	United States

              	160,000

              	300,000
            


            
              	Canada

              	100,000

              	100,000
            


            
              	South Africa

              	35,000

              	39,000
            


            
              	Brazil

              	16,000

              	18,000
            


            
              	Malaysia

              	4,500

              	4,500
            


            
              	Other Countries

              	95,000

              	100,000
            


            
              	World Total

              	1,200,000

              	1,400,000
            

          


          
            	Another estimate of Reasonably Assured Reserves (RAR) and Estimated Additional Reserves (EAR) of thorium comes from OECD/NEA, Nuclear Energy, "Trends in Nuclear Fuel Cycle", Paris, France (2001).

          


          
            
              	Country

              	RAR Th (tonnes)

              	EAR Th (tonnes)
            


            
              	Brazil

              	606,000

              	700,000
            


            
              	Turkey

              	380,000

              	500,000
            


            
              	India

              	319,000

              	-
            


            
              	United States

              	137,000

              	295,000
            


            
              	Norway

              	132,000

              	132,000
            


            
              	Greenland

              	54,000

              	32,000
            


            
              	Canada

              	45,000

              	128,000
            


            
              	Australia

              	19,000

              	-
            


            
              	South Africa

              	18,000

              	-
            


            
              	Egypt

              	15,000

              	309,000
            


            
              	Other Countries

              	505,000

              	-
            


            
              	World Total

              	2,230,000

              	2,130,000
            

          


          The two sources vary wildly for countries such as Brazil, Turkey, and Australia.


          


          Thorium as a nuclear fuel


          


          Thorium, as well as uranium and plutonium, can be used as fuel in a nuclear reactor. Although not fissile itself, 232Th will absorb slow neutrons to produce uranium-233 (233U), which is fissile. Hence, like 238U, it is fertile. In one significant respect 233U is better than the other two fissile isotopes used for nuclear fuel, 235U and plutonium-239 (239Pu), because of its higher neutron yield per neutron absorbed. Given a start with some other fissile material (235U or 239Pu), a breeding cycle similar to, but more efficient than that currently possible with the 238U-to-239Pu cycle (in slow-neutron reactors), can be set up. The 232Th absorbs a neutron to become 233Th which normally emits an electron and an anti-neutrino ([image: \bar{\nu}_e]) by  decay to become protactinium-233 (233Pa) and then emits another electron and anti-neutrino by a second  decay to become 233U:


          
            	[image: \mathrm\hbox{n}+{{}^2{}^{32}_{90}Th}\rightarrow\mathrm{{}^2{}^{33}_{90}Th}\rightarrow\mathrm{{}^2{}^{33}_{91}Pa}+ e^- + \bar{\nu}_e]

          


          
            	[image: \mathrm{{}^2{}^{33}_{91}Pa}\rightarrow\mathrm{{}^2{}^{33}_{92}U}+ e^- + \bar{\nu}_e]

          


          The irradiated fuel can then be unloaded from the reactor, the 233U separated from the thorium (a relatively simple process since it involves chemical instead of isotopic separation), and fed back into another reactor as part of a closed nuclear fuel cycle.


          Problems include the high cost of fuel fabrication due partly to the high radioactivity of 233U which is a result of its contamination with traces of the short-lived 232U; the similar problems in recycling thorium due to highly radioactive 228Th; some weapons proliferation risk of 233U; and the technical problems (not yet satisfactorily solved) in reprocessing. Much development work is still required before the thorium fuel cycle can be commercialised, and the effort required seems unlikely while (or where) abundant uranium is available.


          Nevertheless, the thorium fuel cycle, with its potential for breeding fuel without fast neutron reactors, holds considerable potential long-term benefits. Thorium is significantly more abundant than uranium, and is a key factor in sustainable nuclear energy. An example of this is the Liquid fluoride reactor.


          One of the earliest efforts to use thorium fuel cycle took place at Oak Ridge National Laboratory in the 1960s. An experimental reactor was built based on Molten Salt Reactor technology to study the feasibility of such an approach. This effort culminated in a Molten Salt Breeder Reactor (MSBR) design that used 232Th as the fertile material and 233U as the fissile fuel. Due to a lack of funding, the MSBR program was discontinued in 1976.


          

          In 2007, Norway was debating whether or not to focus on thorium plants, due to the existence of large deposits of thorium ores in the country, particularly at Fensfeltet, near Ulefoss in Telemark county.


          The primary fuel of the HT3R Project near Odessa, Texas, USA will be ceramic-coated thorium beads.


          


          Isotopes


          Naturally occurring thorium is composed of one isotope: 232Th. Twenty-seven radioisotopes have been characterized, with the most abundant and/or stable being 232Th with a half-life of 14.05 billion years, 230Th with a half-life of 75,380 years, 229Th with a half-life of 7340 years, and 228Th with a half-life of 1.92 years. All of the remaining radioactive isotopes have half-lives that are less than thirty days and the majority of these have half-lives that are less than ten minutes. One isotope, 229Th, has a nuclear isomer (or metastable state) with a remarkably low excitation energy of 3.5 eV.


          The known isotopes of thorium range in atomic weight from 210 u (210Th) to 236 u (236Th).


          


          Precautions


          Powdered thorium metal is often pyrophoric and should be handled carefully.


          Natural thorium decays very slowly compared to many other radioactive materials, and the alpha radiation emitted cannot penetrate human skin. Owning and handling small amounts of thorium, such as a gas mantle, is considered safe if care is taken not to ingest the thorium -- lungs and other internal organs can be penetrated by alpha radiation. Exposure to aerosolized thorium can lead to increased risk of cancers of the lung, pancreas and blood. Exposure to thorium internally leads to increased risk of liver diseases. This element has no known biological role. See also Thorotrast.


          


          Thorium Extraction


          Thorium has been extracted chiefly from monazite through a multi-stage process. In the first stage, the monazite sand is dissolved in an inorganic acid such as sulfuric acid (H2SO4). In the second, the Thorium is extracted into an organic phase containing an amine. Next it is separated or "stripped" using an anion such as nitrate, chloride, hydroxide, or carbonate, returning the thorium to an aqueous phase. Finally, the thorium is precipitated and collected.
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              	Thrasybulus
            


            
              	c. 440s BC  388 BC
            


            
              	[image: ]

              Thrasybulus receiving an olive crown for his successful campaign against the Thirty Tyrants. From Andrea Alciato's Emblemata.
            


            
              	Allegiance

              	Athens
            


            
              	Battles/wars

              	Peloponnesian War, Corinthian War
            

          


          Thrasybulus (Ancient Greek: ύ, 'brave-willed', IPA: /rsɪˈbjuːləs/; d. 388 BC) was an Athenian general and democratic leader. In 411 BC, in the wake of an oligarchic coup at Athens, the pro-democracy sailors at Samos elected him as a general, making him a primary leader of the successful democratic resistance to that coup. As general, he was responsible for recalling the controversial nobleman Alcibiades from exile, and the two worked together extensively over the next several years. In 411 and 410, Thrasybulus commanded along with Alcibiades and others at several critical Athenian naval victories.


          After Athens' defeat in the Peloponnesian War, Thrasybulus led the democratic resistance to the new oligarchic government, known as the Thirty Tyrants, that the victorious Spartans imposed on Athens. In 404 BC, he commanded a small force of exiles that invaded Attica and, in successive battles, defeated first a Spartan garrison and then the forces of the oligarchy. In the wake of these victories, democracy was re-established at Athens. As a leader of this revived democracy in the 4th century BC, Thrasybulus advocated a policy of resistance to Sparta and sought to restore Athens' imperial power. He was killed in 388 BC while leading an Athenian naval force during the Corinthian War.


          


          Personal life and early career


          Almost nothing is known of Thrasybulus's background or early life. His father was named Lycus, and he was a native of the deme of Steiria in Athens. He was probably born between 455 and 441 BC, although a date as late as the late 430s BC cannot be ruled out. He was married, and had two children. Several facts make it clear that he was from a wealthy family; he held the office of trierarch, which involved significant personal expenditures, on several occasions, and in the fourth century his son was able to pay a substantial fine of 10 talents.


          By 411 BC, Thrasybulus was clearly established to some degree as a pro-democracy politician, as events discussed below make clear. He is not mentioned in any sources before 411, so it is impossible to present a picture of his actions.


          As a politician, Thrasybulus consistently advocated several policies throughout his career. He was an advocate of Athenian imperialism and expansionism, and a strong supporter of Periclean democracy. He seems to have been an unspectacular public speaker, although Plutarch notes that he had "the loudest voice of the Athenians." During his period of prominence within the democracy, he seems to have led what might now be termed a populist faction.


          


          Coup of 411 BC


          In 413 BC, a massive Athenian expedition force was completely obliterated in Sicily. In the wake of this defeat, Athens found itself facing a crisis of unprecedented magnitude. Cities throughout its Aegean empire began to rebel, and a Peloponnesian fleet sailed to assist them. Seeking to contain the crisis, Athens tapped its reserve fund to rebuild its fleet and dispatched what ships it had to establish an advance naval base at Samos.


          In this general atmosphere of crisis, aristocrats at Athens who had long desired to overthrow the democracy there began to agitate publicly for a change of government, and formed a conspiracy to bring an oligarchy to power in Athens. Their plans included recalling Alcibiades, who had been exiled by the democratic government. These oligarchs initiated their plans at Samos, where they successfully encouraged a number of Samian oligarchs to begin a similar conspiracy.


          A dispute has arisen among modern historians over Thrasybulus' involvement in this plot. Donald Kagan has suggested that Thrasybulus was one of the founding members of the scheme and was willing to support moderate oligarchy, but was alienated by the extreme actions taken by the plotters. R.J. Buck, on the other hand, maintains that Thrasybulus was probably never involved in the plot, possibly because he was absent from Samos at the time of its inception.


          Upon their return to Athens, the conspirators succeeded in ending democratic rule and imposing an oligarchy of 400 rulers. At Samos, however, the coup did not go forward so smoothly. Samian democrats learned of the conspiracy and notified four prominent Athenians, the generals Leon and Diomedon, Thrasybulus, and Thrasyllus, at that time a hoplite in the ranks. With the support of these men and the Athenian soldiers in general, the Samian democrats were able to defeat the conspirators when they attempted to seize power.


          A ship was dispatched to Athens to notify the city of this success against the oligarchs. Upon its arrival, however, the crew was arrested, as the news of a democratic victory was far from welcome to the new oligarchic government. Learning of this, the army at Samos deposed its generals and elected new generals who were believed to be more steadfast in their support of democracy, Thrasybulus and Thrasyllus among them. The army, stating that they had not revolted from the city but that the city had revolted from them, resolved to stand by the democracy while continuing to prosecute the war against Sparta.


          One of the first actions Thrasybulus took as general was to bring about the recall of Alcibiades, a policy that he had supported since before the coup. After persuading the sailors to support his plan, Thrasybulus sailed to retrieve Alcibiades and returned with him to Samos. The aim of this policy was to win away Persian support from the Spartans, as it was believed that Alcibiades had great influence with Tissaphernes. Alcibiades was elected as general alongside Thrasybulus and the others. Shortly after this, following the revolt of Euboea, the government of the 400 at Athens was overthrown and replaced by a broader oligarchy, which would eventually give way to democracy.


          


          In command


          In the months following these events, Thrasybulus commanded the Athenian fleet in several major engagements. At the Battle of Cynossema, he commanded one wing of the fleet and prevented Athenian defeat by extending his flank to prevent encirclement; the battle ended in Athenian victory. Shortly afterwards Thrasybulus again commanded a wing of the Athenian fleet at Abydos, another Athenian victory.


          
            [image: The Athenian strategy at Cyzicus. Left: Alcibiades' decoy force (blue) lures the Spartan fleet (black) out to sea. Right: Thrasybulus and Theramenes bring their squadrons in behind the Spartans to cut off their retreat towards Cyzicus, while Alcibiades turns to face the pursuing force.]

            
              The Athenian strategy at Cyzicus. Left: Alcibiades' decoy force (blue) lures the Spartan fleet (black) out to sea. Right: Thrasybulus and Theramenes bring their squadrons in behind the Spartans to cut off their retreat towards Cyzicus, while Alcibiades turns to face the pursuing force.
            

          


          Thrasybulus was again in command of a squadron of the Athenian fleet at the Battle of Cyzicus, a stunning Athenian victory. In this battle, the Athenians drew the Spartan fleet out to pursue a small force led by Alcibiades; when the Spartans had gotten a good distance from land, two squadrons under the command of Thrasybulus and Theramenes appeared in their rear to cut off their retreat. The Spartans were forced to flee to a nearby beach, where Alcibiades landed his men in an attempt to seize the Spartan ships. The Spartans, however, with the assistance of a Persian army, began to drive this Athenian force into the sea; seeing this, Thrasybulus landed his own force to temporarily relieve pressure on Alcibiades, and meanwhile ordered Theramenes to join up with Athenian land forces nearby and bring them to reinforce the sailors and marines on the beach. The Spartans and Persians, overwhelmed by the arrival of multiple forces from several directions, were defeated and driven off, and the Athenians captured all the Spartan ships which were not destroyed.


          In 409 and 408, Thrasybulus remained in command, but his actions are difficult to trace. He appears to have spent much of the time campaigning in Thrace, recapturing cities for the empire and restoring the flow of tribute from the region. In 407 BC, he was in command of a fleet sent to besiege Phocaea; this siege had to be lifted, however, after the Spartans under Lysander defeated the main Athenian fleet at Notium. This defeat led to the downfall and exile of Alcibiades. Thrasybulus was either removed from command on the spot by Alcibiades or not reelected at the end of his term; either way, he was out of office from then until the end of the war.


          Thrasybulus did return to action, however, at the Battle of Arginusae in 406 BC. There, he was a trierarch in the Athenian relief fleet sent out to assist the admiral Conon, who was blockaded at Mytilene. That battle was a major Athenian victory; after the battle, the generals in charge took the majority of their ships to attack the Peloponnesian fleet blockading Conon, leaving behind a force under Thrasybulus and his fellow trierarch Theramenes to rescue the survivors. This operation was thwarted, however, by a sudden storm which drove the rescue force to land, and a great number of Atheniansestimates as to the precise figure have ranged from near 1,000 to as many as 5,000drowned. The result was one of the great Athenian political scandals of the war, which culminated in a vicious debate between Theramenes and the generals at Athens over who was to blame for the disaster, after which the generals were executed. Thrasybulus, for unknown reasons, seems to have had very little involvement in this debate.


          


          The Thirty Tyrants


          In 404 BC, following a defeat at the Battle of Aegospotami, Athens was forced to surrender, ending the Peloponnesian War. In the wake of this surrender, the Spartan navarch Lysander imposed a strict oligarchic government on Athens, which came to be known as the Thirty Tyrants. This government executed a number of citizens and deprived all but a few of their rights, eventually growing so extreme that even the moderate oligarch Theramenes fell afoul of the government and was executed. Fearing for their lives, numerous Athenians fled to Thebes.


          Thrasybulus had been one of the first to oppose the oligarchy and had been exiled to Thebes shortly after its rise to power. There, he was welcomed and supported by the Theban leader Ismenias and his followers, who assisted him in preparing for a return to Athens. In 403 BC, he led a party of 70 exiles to seize Phyle, a defensible location on the border of Attica and Boeotia. A storm prevented the forces of the Thirty from expelling him immediately, and numerous exiles flocked to join him. When the Spartan garrison of Athens, supported by Athenian cavalry, was sent out to oppose him, Thrasybulus led his force, now 700 strong, in a surprise daybreak raid on their camp, killing 120 Spartans and putting the rest to flight.


          Five days later, Thrasybulus led his force, which had already grown to the point that he could leave 200 men at Phyle while taking 1,000 with him, to Piraeus, the port of Athens. There, he fortified the Munychia, a hill that dominated the port, and awaited the coming attack. The forces of the Thirty, supported by the Spartan garrison, marched to Piraeus to attack him. Thrasybulus and his men were outnumbered 5 to 1, but held a superior position and presumably benefited from consternation amidst the ranks of the oligarchs. In the battle, the exiles put the oligarchic forces to flight, killing Critias, the leader of the Thirty.


          After this victory, the remainder of the Thirty fled to Eleusis, and the oligarchs within Athens began squabbling amongst themselves. New leaders were selected, but were unable to deal with Thrasybulus, and were forced to send to Sparta for help. From Sparta, however, came not the aggressive Lysander, but the more conservative Pausanias. Pausanias' force narrowly defeated Thrasybulus' men, but only with great effort, and, unwilling to push the issue, he arranged a settlement between the forces of Thrasybulus and the oligarchs in the city. Democracy was restored, while those oligarchs who wished to do so withdrew to Eleusis. In power, Thrasybulus pushed through a law which pardoned all but a few of the oligarchs, preventing a brutal reprisal by the victorious democrats. For his actions, Thrasybulus was awarded an olive crown by his countrymen.


          


          Later actions


          In the revived democracy established in 403 BC, Thrasybulus became a major and prestigious leader, although he was soon superseded at the head of the state by Archinus. Thrasybulus seems to have advocated a more radically democratic policy than the populace was willing to accept at the time; he called for reinstating pay for political service, and sought to extend citizenship to all the metics and foreigners who had fought alongside him against the Thirty. He was initially cautious about offending Sparta, but, when Persian support became available at the start of the Corinthian War, he became an advocate of aggressive action, and about this time seems to have regained his preeminence in Athenian politics. He initiated the rebuilding of the long walls, which had been demolished at the end of the Peloponnesian War, and commanded the Athenian contingents at Nemea and Coronea; these two defeats, however, damaged his political stature, and he was replaced at the head of the state by Conon, whose victory at Cnidus had ended Sparta's dreams of naval empire.


          Thrasybulus largely faded from view for several years as Conon led the Athenian fleet to a series of victories, but in 392 BC Conon was imprisoned by the Persian satrap Tiribazus while attending a peace conference at Sardis; although released, he died in Cyprus without returning to Athens. Thrasybulus, leading the faction that sought to reject the peace offer, regained his position atop Athenian politics. In 389 BC, he led a force of triremes to levy tribute from cities around the Aegean and support Rhodes, where a democratic government was struggling against Sparta. On this campaign, Thrasybulus relaid much of the framework for an Athenian empire on the fifth century model; he captured Byzantium, imposed a duty on ships passing through the Hellespont, and collected tribute from many of the islands of the Aegean. In 388 BC, as he led his fleet South through the Aegean, his soldiers ravaged the fields of Aspendus. In retaliation, the Aspendians raided the Athenian camp by night; Thrasybulus was killed in his tent.


          The gains that Thrasybulus made on this campaign were soon reversed, however, by Persian intervention. Alarmed by the sudden reappearance of something resembling the Athenian empire that had driven them from the Aegean in the fifth century, the Persians began supporting Sparta, and a Persian fleet was soon in the Hellespont, threatening Athens' grain supply. Peace was quickly concluded, on the same terms that the Athenians had rejected in 392; Thrasybulus' campaigns, though impressively successful in spreading Athenian influence, had little long-term effect, since they prompted Persia to force the Athenians to give up what they had gained.


          


          Historical opinions


          Thrasybulus has been widely recognized as a successful military commander. Most of the major ancient historians assigned credit for the dramatic Athenian victories of 411 BC to Alcibiades, but a few, such as Cornelius Nepos, pointed to the decisive role that was played in these battles by Thrasybulus. More recent historians, such as Donald Kagan and R.J. Buck, have tended to support this analysis, pointing to the role that Thrasybulus played in crafting Athenian strategy in all these battles, and specifically to the decisive action he took at Cyzicus, which saved Alcibiades's force from being swamped, and turned a potential Athenian defeat into a stunning victory. R.J. Buck has suggested that Thrasybulus suffered from an "anti-democratic tradition of ancient historiography," which led many writers to minimize the accomplishments of one of democracy's strongest advocates.


          Throughout his career, Thrasybulus defended democracy at Athens against its opponents. He was one of the few prominent citizens who the Samians trusted to defend their democracy, and who the fleet selected to lead it through the troubled time of conflict with the 400. Later, in his opposition to the Thirty Tyrants, Thrasybulus risked his life when few others would, and his actions were responsible for the quick restoration of democracy. In the words of Cornelius Nepos,


          
            
              	

              	This most noble action, then, is entirely Thrasybulus's; for when the Thirty Tyrants, appointed by the Lacedaemonians, kept Athens oppressed in a state of slavery, and had partly banished from their country, and partly put to death, a great number of the citizens whom fortune had spared in the war, and had divided their confiscated property among themselves, he was not only the first, but the only man at the commencement, to declare war against them.

              	
            

          


          John Fine points to the clemency shown by Thrasybulus and other democrats in the wake of their victory over the Thirty as a key contribution towards reestablishing stable government in Athens. While many city-states throughout the Greek world broke down into vicious cycles of civil war and reprisal, Athens remained united and democratic, without interruption, until near the end of the third century, and democracy, albeit interrupted several times by conquest or revolution, continued there until Roman times, several centuries later.


          Thus Thrasybulus won praise as an Athenian patriot and staunch, principled democrat. He has been criticized by modern historians, however, for failing to recognize that Athens in the 4th century could not sustain an imperial policy. R.J. Buck suggests that Thrasybulus, who came of age in the heady days when the democracy and empire under Pericles were at their fullest extent, never accepted that the devastating losses Athens had suffered in the Peloponnesian War made the return of those times impossible.


          Thrasybulus was a capable general, particularly successful in naval warfare, and a competent speaker, but was frequently overshadowed or pushed aside by more charismatic or spectacularly successful leaders. Buck has compared him to Winston Churchill, another advocate of imperial policies who held fast to his beliefs after the tide of history had turned against him, and who rose to his peak of prominence at his country's darkest hour. Throughout his two decades of prominence, whether in or out of leadership, Thrasybulus remained a steady advocate of traditional Athenian imperial democracy, and he died fighting for the same cause he was advocating on his first appearance in 411.
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              Three Gorges Dam
            


            
              	Officialname

              	长江三峡大坝
            


            
              	Impounds

              	Yangtze River
            


            
              	Creates

              	Three Gorges Reservoir
            


            
              	Locale

              	Sandouping, Yichang, Hubei, China
            


            
              	Maintainedby

              	China Three Gorges Dam Project
            


            
              	Length

              	2,335metres (7,661ft)
            


            
              	Height

              	101metres (331ft) from river level (185metres (607ft) from sea level)
            


            
              	Width (at base)

              	115metres (377.3ft)
            


            
              	Constructionbegan

              	1994- 12-14
            


            
              	ConstructionCost

              	Estimated 180 billion yuan (25 billion U.S. dollars)
            


            
              	Reservoir information
            


            
              	Capacity

              	
                39.3 cukm

                (9.43 cumi)

              
            


            
              	Catchment area

              	1,000,000km (386,102sqmi)
            


            
              	Bridge information
            


            
              	Carries

              	598
            


            
              	Geographical Data
            


            
              	Coordinates

              	
            

          


          The Three Gorges Dam ( simplified Chinese: 长江三峡大坝; traditional Chinese: 長江三峽大壩; pinyin: Chngjiāng Sānxi D B) is a hydroelectric river dam that spans the Yangtze River in Sandouping, Yichang, Hubei, China. It is the largest hydro-electric power station in the world. The total electric generating capacity of the dam will reach 22,500 megawatts. This is the biggest project that has been undertaken in China since the Great Wall and the Grand Canal. Several generators are yet to be installed; the dam is not expected to become fully operational until about 2011.


          As with many dams, there is a debate over costs and benefits. Although there are potential economic benefits such as flood control and hydroelectric power, there are also concerns about the relocation of people who have been or will be displaced by the rising waters; siltation that could limit the dam's useful life; loss of numerous valuable archaeological and cultural sites; and the adverse effects of increased pollution upon the regional ecosystem.


          
            [image: Map of the location of the Three Gorges Dam, Sandouping, Yichang, Hubei Province, China and major cities along the Yangtze River.]
          


          


          Project history


          The dam was originally envisioned by Sun Yat-sen in The International Development of China in 1919. In 1932 the Nationalist government, led by Chiang Kai-shek, began preliminary work on plans for a dam in the Three Gorges. Then in 1939 the Japanese military forces occupied Yichang and surveyed the Three Gorges. A design, the Otani plan, was completed for the dam. Japan intended to build after its anticipated victory over China. In 1944 involvement from the United States began when the Bureau of Reclamation engineer J.L. Savage surveyed the area and drew up a dam proposal. Around 54Chinese engineers were sent to the U.S. for training. Some exploration, survey, economic study, and design work was done, but the government, in the midst of the Chinese Civil War, halted work in 1947.


          After the 1949 communist victory, the leader Mao Zedong supported the project, but the Gezhouba Dam project was begun first and economic problems including The Great Leap Forward and the Cultural Revolution slowed progress. In 1958, after the Hundred Flowers Campaign, some engineers who spoke out against the project were imprisoned.


          During the 1980s plans were revived. Pushed through by Li Peng, the dam was approved by the National People's Congress in 1992 with a record number of abstentions and dissenting votes. The construction started on December 14, 1994. The dam was expected to be fully operational in 2009, but due to additional projects such as the underground power plant with 6 additional generators, and due to the complexity of the ship lift, the dam is not expected to become fully operational until about 2011.


          


          Scale of the project


          The dam wall is made of concrete and is about 2,309metres (7,575ft) long, and 101metres (331ft) high. The wall is 115metres (377.3ft) thick on the bottom and 40metres (131.2ft) thick on top. The project used 27,200,000 cubic metres (35,600,000 cuyd) of concrete, 463,000tonnes of steel, enough to build 63 Eiffel Towers, and moved about 102,600,000 cubic metres (134,200,000 cuyd) of earth.


          When the water level is maximum at 175metres (574ft) over sea level (91metres (299ft) above river level) , the reservoir created by the Three Gorges Dam is about 660kilometres (410mi) in length and 1.12kilometres (0.70mi) in width on average, and contains 39.3 cu km (9.43 cubic miles) of water.The total surface area of the reservoir is 1045 sq km. The reservoir will flood a total area of 632 sq km of land compared to the 1,350 sq km of reservoir created by the Itaipu Dam. The Three Gorges Dam reservoir is longer than the 560kilometres (348mi) length of Lake Superior, but only 1.1% of the surface area of the lake (82,400 sq km) and about 1/700 of the volume of the lake (28700 cu km).


          The dam will raise the water level the third time to its designed maximium water level (175m above sea level) by the end of 2008.


          


          Economics
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          When finished, the project will have cost 180billion yuan, over 20billion yuan less than the initial estimated budget of 203.9billion yuan, just under 30 billion USD. This is because the calculation accounts for the effect of inflation, and the lower costs are attributed to a low inflation rate in recent years. It is estimated that the cost of construction will be recovered when the dam generates 1000TWh of the electricity, which will be sold at the price of 250billion yuan. This will take 10more years after the dam starts full operation.


          Sources for funding include the Three Gorges Dam Construction Fund, revenue from Gezhouba Dam, policy loans from the China Development Bank, loans from domestic and foreign commercial banks, corporate bonds, and revenue from Three Gorges Dam before and after it is fully operational, with additional charges for electricity contributing to the Three Gorges Construction Fund. The additional charges are as follows: Every province receiving power from the Three Gorges Dam has to pay an additional charge of 7.00per MWh. Provinces that will not receive power from the Three Gorges Dam have to pay an additional charge of 4.00per MWh. Tibet does not have to pay any additional money.


          


          Hydroelectricity generation and distribution


          


          Total generating capacity
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          The Three Gorges Dam is the worlds largest hydro-electric power station by total capacity, which will be 22,500 MW. It will have 34 generators in total. 32 of them are main generators, each with a capacity of 700MW, and the other two are plant power generators to power another 32 generators, each with capacity of 50MW. Fourteen are installed in the north side of the dam, twelve in the south side and the remaining six in the underground power plant in the mountain south of the dam. After completion, the expected annual electricity generation would be over 100TWh, 18% more than originally predicted 84.7TWh, since six more generators were added to the project in 2002.


          


          Generators


          Each of the main generators weighs about 6000 tonnes and is designed to produce at least 700 MW of power, which is enough to power a large city. The designed head of the generator is 80.6 m. The flow rate varies between 600 cu m to 950 cu m depending on the head available. The Three Gorges Dam project installs Francis Turbines. The Francis Turbine is the most efficient turbine in the world.The diameter of the turbine is 9.709/10.427m(VGS design/Alstom's design). It rotates at a speed of 75 rpm. The normal rated power of the generator is 778 MVA. The maximum power is 840 MVA. The power factor is 0.9. The generator produces electrical power at 20 kV. The outer diameter of the generator stator is 21.42/20.9m. The inner diameter is 18.5/18.8m. The height of the stator is 3.13/2.95m. It is the biggest stator in the world. The load at the bearing is 5050/5500 tonnes. The efficiency of the generator is above 90%.


          The generators are manufactured by two joint ventures. One of them includes Alstom , ABB , Kvaerner and the Chinese company Haerbin Motor. The other includes Voith , General Electric, Siemens (abbreviated as VGS), and the Chinese company Oriental Motor. The technology transfer agreement was signed together with the contract. More than 8 of the 32 generators are made in China. Most of the generators are water-cooled. Some newer ones are air-cooled, which are simpler in design,manufacture and easier to maintain.


          


          Generator installation progress


          The 14 generators in north side of the dam have already been installed. The first one (No.2 ) started to power on July 10, 2003. The last one (No.9) started to power on September 7, 2005. All the 14 generators first ran to full power (9800MW) on October 18, 2006 after the water level had been raised to 156m.


          The first generator (No. 22) in the south side of the dam started working on June 11, 2007. Three generators on the south side of the dam are currently being installed, with another 9 already completed. The sixth generator in the south side (No. 17) started working on December 18, 2007. It brought the total capacity of the dam to 14.1GW, surpassing the generating capacity of Itaipu (14.0GW), to become the largest hydroelectric power plant in the world. The seventh generator in the south side (No. 17) started working on December 27, 2007.The eighth generator in the south side (No. 24) started working on April 25, 2008. The nineth generator in the south side (No. 19) started working on June 18, 2008.The total capacity of the plant is currently at 16.20 GW. The underground power plant and its six generators are still under construction. The Three Gorges Dam project also sets the record of having most generators being installed in one year (2007), that is 7 units with a capacity of more than 5000 MW.


          


          Total power generated


          As of 12:00 am May 9, 2008 the Three Gorge Dam Project had generated over 223TWh of electricity, more than one fifth of the 1000TWh it needs to generate to cover the cost (see Economics section).
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              Annual Production of Energy
            

            
              	Year

              	Number of

              installed units

              	GWh
            


            
              	2003

              	6

              	8,607
            


            
              	2004

              	11

              	39,155
            


            
              	2005

              	14

              	49,090
            


            
              	2006

              	14

              	49,250
            


            
              	2007

              	21

              	61,600
            


            
              	2008

              	23

              	20,536
            


            
              	Total

              	23(32)

              	228,000
            

          


          


          Power distribution


          The electricity generated by the Three Gorges Dam project is sold to the State Grid Corporation and China South Power Grid Corporation at a rate of 250per MWh ($35.7 US). Nine provinces and two cities consume the power from it, including Shanghai.


          The power distribution and transmission of the Three Gorges Dam project cost about 34.387 billion Yuan. It was completed in December 2007, one year ahead of time.


          Power is sent in three directions. The 500 kV DC transmission line to the East China Grid has a capacity of 7,200 MW. There are three 500 kV DC transmission lines: HVDC Three Gorges-Shanghai(3,000 MW), HVDC Three Gorges-Changzhou(3,000 MW) and HVDC Gezhouba - Shanghai(1,200 MW). The 500 kV AC transmission line to Central China Grid has a capacity of 12,000 MW. The other 500 kV DC transmission line HVDC Three Gorges-Guangdong to South China Grid has a capacity of 3,000 MW and supplies Guangdong.


          In the original plan, it was expected to provide 10% of electricity consumption in China. However, Chinas demand for electricity has increased at a higher rate than was planned, and if fully operational now, it would support about 3% of the total electricity consumption in China.


          


          Environmental Contribution of the dam


          


          Direct reduction of air pollutant and greenhouse gas emission


          According to The National Development and Reform Commission of China, it takes 366grams of coal to generate 1 kWh of electricity in China(2006). Therefore, the Three Gorges Dam will potentially reduce the coal consumption by 31million tonnes per year, cutting the emission of 100 million tonnes of greenhouse gas, millions of tonnes of dust, 1million tonnes of sulfur dioxide, 370thousand tonnes of nitric oxide, 10thousand tonnes of carbon monoxide and a significant amount of mercury into the atmosphere. The elimination of the fossil fuel also reduces the energy consumption in mining, washing and transporting about 31 million tonnes of coal from northern China to the load centre in south and east China.


          Since the Three Gorges Dam project first powered in July 10, 2003, total power production is equivalent to 84 million tonnes of standard coal and reduces carbon dioxide emission by 190 million tonnes, sulfur dioxide by 2.29 million tonnes and nitroxides by 980,000 tonnes.


          


          Reduction of greenhouse gas due to navigation


          From 2004 to 2007 there were total of 198 million tonnes of goods passed through the Three Gorges Dam ship locks. The freight capacity of the river increased 6 times and the cost of shipping reduced by 25%, compared to previous years, which reduces carbon dioxide emission by 630,000 tonnes. Comparing to highway transportation, the amount of fuel that Three Gorges Dam project saved between the year of 2004 and 2007 is equivalent to 4,100,000 tonnes of standard coal. Thus it reduces carbon dioxide emission by 10 million tones.


          


          Aforestation


          The Three Gorges Dam pushes the Chinese government to think seriously about the environmental issues associated with the dam, such as deforestation and water pollution. The FAOs research suggests that the Asia-Pacific region will overall, gain about 6,000 square km of forest in 2008.That is quite a turnaround from the 13,000 square km net loss of forest each year in the 1990s. The main reason is Chinas huge reforestation effort. This accelerated after terrible floods in 1998 convinced the government that it must restore tree cover, especially in the mighty Yangtzes basin upstream of the Three Gorges Dam.


          


          Waste management


          Since the construction of the Three Gorges Dam, many waste water treatment plants have been completed to reduce the water pollution from the large populated city Chongqing and the suburban area around it. According to the ministry of environmental protection of PRC, until April 2007, there were more than 50 waste water treatment plants installed and the total capacity reached 1.84 million tonne per day. More than 65% of the waste water is treated before being dumped into the Three Gorges Dam reservoir. About 32 land sites deposit were completed and could handle 7664.5 tonne of solid waste every day.


          


          Flood control and drought relief


          The most significant function of the dam is to control flooding, which is a major problem of a seasonal river like the Yangtze. Millions of people live downstream of the dam, and many large and important cities like Wuhan, Nanjing and Shanghai lie next to the river. Plenty of farm land and the most important industrial area of China are built beside the river.


          In 1954 the river flooded 47.75 million acres (193,000km) of land, killing 33,169people and forcing 18,884,000people to move. The flood covered Wuhan, a city with 8 million people, for over three months, and the Jingguang Railway was out of service for more than 100days.


          In the event of a recurrence of the 1954 flood that carried 50 billion m3 of water, the Three Gorges Dam could only divert the water above Chenglingji, leaving 30 to 40 billion m3 of flood water to be diverted. Also the dam will not protect the large tributaries such as the Xiangjiang, Zishui, Yuanshui, Lishui, Hanjiang, and Ganjiang from flooding,due to the location of the dam.


          In 1998 a flood in the same area caused billions of dollars in damage. The Chinese government asked for support from its military to fight the flooding. Two thousand and thirty-nine square kilometers of farm land was flooded. The flood affected more than 2.3million people, and 1,526 were killed.


          The reservoir's flood storage capacity is 22cubic kilometers (18million acre feet). This capacity will reduce the frequency of major downstream flooding from once every 10 years to once every 100 years. With the dam, it is expected that major floods can be controlled. If a "super" flood comes, the dam is expected to minimize its effect.


          


          Navigation
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          The installation of ship locks is intended to increase river shipping from 10 million to 100 million tonnes annually, with transportation costs cut by 30 to 37%. Shipping will become safer, since the gorges are notoriously dangerous to navigate. Each of the two ship locks is made up of 5 stages taking around 4 hours in total to complete and have a capacity of 10,000tons. Critics argue, however, that heavy siltation will clog ports such as Chongqing within a few years based on the evidence from other dam projects.


          The locks are designed to be 280 m long, 35m wide, and 5m deep (918 x 114 x 16.4 ft). That is 30m longer than those on the St Lawrence Seaway, but half as deep. Before the dam was constructed, the maximum freight capacity of the river at the Three Gorges site is 18.0 million tonnes per year. From year 2004 to 2007, there were total of 198 million tonnes of freight passed through the Three Gorges Dam ship locks. The freight capacity of the river increased 6 times and the cost of shipping reduced by 25%, comparing to the previous years. The total capacity of the ship locks is expected to reach 100 million tonnes.


          In addition to the canal locks, the Three Gorges Dam will be equipped with a ship lift, a kind of elevator for vessels. The ship lift will be capable of lifting ships of up to 3,000tons. In the original plan its capacity was to be 10,000 The ship lift was not yet complete when the rest of the project was officially opened on May 20, 2006. Construction of the ship lift started in October 2007 and will be completed in the year 2014.


          


          Relocation of local residents


          The relocation of local residents is the central part of the Three Gorges Dam Project. It is considered as important as the construction of the dam. During the planning stages in the 1990s it was estimated that 1.13million residents would be forced to relocate; new developments have doubled that number to 2.3million. That estimate has been increased and as of 13 October 2007, 1,400,000citizens have been displaced, which is about 1.5% of the total population of Hubei Province (60.3 million) and Chongqing City (31.44million) where the reservoir is located. About 140,000residents will be relocated out of Hubei province to eastern provinces and some central provinces, and the majority of the remaining people will be relocated within Hubei Province.


          On October 11, 2007 Chinese state media announced that under a development plan of Chongqing city, an additional 4 million people will be encouraged to move from their homes near the dam to the Chongqing metropolitan area by the year 2020.


          On one hand, the massive relocation demonstrates the Chinese government's determination and will to complete the huge project. On the other hand, there have been accusations that corruption in the government has kept residents from getting proper assistance. For instance, millions in tax money sent to the town of Gaoyang for the purpose of relocation 13,000 farmers disappeared after it was sent to the local government, and residents were denied compensation.


          


          Criticism


          


          Environmental impact


          Of the 3,000 to 4,000 remaining critically endangered Siberian Crane, a large number currently spend the winter in wetlands that will be destroyed by the Three Gorges Dam. The dam also contributed to the functional extinction of the Baiji, the Yangtze river dolphin. In addition, populations of the Yangtze sturgeon are guaranteed to be "negatively affected" by the dam. There are high levels of pollution currently in the Yangtze. Over one billion tons of wastewater are released annually into the river. The dam will significantly decrease the river's flushing capacity and the pollution ratings will increase. For the current amount of pollution, there is an estimated cost of 2.8 billion Yuan to clean the river.


          While logging in the area was required for constructionwhich adds to erosion, stopping the periodic and uncontrolled flooding of the river will lessen bank erosion in the long run. The build up of silt in the reservoir will, however, reduce the amount of silt transported by the Yangtze River to the Yangtze Delta and could reduce the effectiveness of the dam for electricity generation and, perhaps more importantly, the lack of silt deposited in the peninsula could result in erosion and sinking of coastal areas.


          


          Effect on local culture and aesthetic values


          The 600kilometer (375mi) long reservoir has or will flood some 1,300archaeological sites and alter the appearance of the Three Gorges as the water level rises over one hundred meters at various locations. Cultural and historical relics are being moved to higher ground as they are discovered but the flooding of the Gorge will undoubtedly cover some undiscovered relics. Some other sites cannot be moved because of their location, size or design. For example the hanging coffins site high in the Shen Nong Gorge is inherently part of the sheer cliffs themselves.


          These historical sites contain remnants of the homeland of the Ba, an ancient people who settled in the region more than 3000 years ago. One of the traditions of the Ba was to bury the dead in coffins in caves high on the cliff, some of which are submerged and others will soon be submerged.


          


          Sedimentation


          There are two hazards uniquely identified with the dam. One is that sedimentation projections are not agreed upon, and the other is that the dam sits on a seismic fault.


          The Three Gorges area currently has 10% forestation, down from 20% in the 1950s. At current levels 80% of the land in the area is experiencing erosion causing about 40 million tons of sediment to slide into the Yangtze annually. The relocation of people from the reservoir area will cause further deforestation and erosion due to agricultural needs.


          Excessive sedimentation can block the sluice gates which can cause dam failure under some conditions. This was a contributing cause of the Banqiao Dam failure in 1975 that precipitated the failure of 61 other dams and resulted in over 20,000 deaths. Critics believe that the Yangtze will add 530 million tons of silt into the reservoir on average per year; in time, this silt could accumulate behind the walls of the dam, clogging the turbines' entranceway. Further, the absence of silt down stream would have two dramatic effects:


          
            	Some hydrologists think that this could make downstream riverbanks more vulnerable to flooding.


            	The city of Shanghai, more than one thousand miles (1600km) away from the dam, rests on a massive plain of sediment. The "arriving silt -- so long as it does arrive -- strengthens the bed on which Shanghai is built... the less the tonnage of arriving sediment the more vulnerable is this biggest of Chinese cities to inundation..."

          


          The Benthic sediment build up is a cause of biological damage and reduction in aquatic biodiversity.


          


          Induced seismicity


          Also, the weight of the dam and reservoir can cause induced seismicity, which occurred, for example, with the Katse Dam in Lesotho and the Boulder Dam in the United States. The dam is already considered a possible cause of quakes in the area, just as the Zipingpu Dam is a suspect in the May 12, 2008 Sichuan earthquake.


          


          National Security Concerns


          In an annual report to the United States Congress, the Department of Defense cited that in Taiwan, proponents of strikes against the mainland apparently hope that merely presenting credible threats to Chinas urban population or high-value targets, such as the Three Gorges Dam, will deter Chinese military coercion.


          The notion that the Military of the Republic of China would seek to destroy the Dam provoked an angry response from the mainland China media. Peoples Liberation Army General Liu Yuan was quoted in the China Youth Daily saying that the Peoples Republic of China would be "seriously on guard against threats from Taiwan independence terrorists".


          


          Contentious Beliefs about the Three Gorges Dam Project


          
            	The dam can generate up to 18.6 GW of power. This is an out of date number. Since there were 8 more generators(6 in the underground power plant, 2 in the power station for the dam) added after the project started, the project will be able to generate about 22.5 GW of electrical power. See also Power generation


            	More than 4 million people have to be relocated due to the dam. The original estimation of the number of people need to be relocated is 1.14 million. However, since the project covers a time span of 2 decades, the number is increasing. The final number wont come out until the end of 2008, when the water level will rise to the designed highest level 175m. On October 11, 2007 Chinese state media announced that under a development plan of Chongqing city, an additional 4 million people will be encouraged to move from their homes near the dam to the Chongqing metropolitan area by the year 2020. See also "Relocation of local residents".


            	Scientists even claim that the weight of the water from the reservoir will be so heavy it will tilt the earth on its rotational axis by a slight degree. By the physics law of conservation of momentum any movement on earth involving a redistribution of mass will change the movement of the planet by a slight degree. So theoretically, the Three Gorges Dam reservoir will change the earths rotational axis, but only by a slight degree that is undetectable by human beings.


            	The Three Gorges Dam creates the largest human made reservoir on the earth. Although the Three Gorges Dam project is one of the largest dams in the world, its reservoir is much smaller than dams of similar scale. For example, the Itaipu dam, flooded 1350 square kilometres of land and the Tucurui dam, flooded 2,430 square kilometres of land. Whereas the Three Gorges Dam only flooded 632 square kilometers of land. See also "Scale of the project"


            	The Three Gorges Dam can supply 10% of Chinas electricity demand. When the dam was planned in late 1980s and early 1990s it was expected to provide 10% of electricity consumption in China. However, Chinas demand for electricity has increased at a higher rate than was planned, and if fully operational now, it would support about 3% of the total electricity consumption in China. According to World Energy Outlook 2007 by International Energy Agency, China the electricity demand will rise to 4409TWh by 2015. In other words, by 2015, the fully operational Three Gorges Dam will provide 2.27% of the Chinas total electricity consumption. Between 2004 and 2005 alone, Chinese electricity demand grew be 263Twh, close to thrice the expected annual output from the dam.


            	The Three Gorges Dam caused the Sichuan earthquake. The increased load on one of the tectonic plates associated with the 2008 Sichuan earthquake in May 2008 did bear the increased load of the dam's earthworks, structure, and the filling reservoir of water. Other reservoir filling has been noted to cause induced seismicity but a direct correlation to activity of such magnitude as a 7.8 quake has not been previously recorded. While the dam may be a small contributing factor to the seismic activity, experts had agreed earlier in the decade that a significant earthquake would occur in the region in the near future, see: Signs and Prediction of 2008 Sichuan earthquake. As a worst case scenario the seismic activity was hurried along or strengthened; the dam is not the sole source of the 2008 earthquake. However, engineers for the dam did believe that magnitude 6.5 to 7.0 earthquakes would be triggered by the dam.

          


          


          Future projects upstream


          In order to maximize the utility of the Three Gorges Dam and cut down on sedimentation from the Jinsha, a tributary of the Yangtze river, China plans to build a series of dams upstream of the Yangtze river, including Wudongde Dam, Baihetan Dam, Xiluodu Dam, Xiangjiaba Dam, and downstream of Jinsha. The total capacity of those four dams is 38,500 MW, almost double the capacity of the Three Gorges. There are also another eight dams in the midstream of the Jinsha and eight more upstream of it.


          


          Fictional appearances


          
            	In Max Brooks novel World War Z, the large artificial lake upstream of the dam is the site of the initial zombie outbreak before the war; a superstitious character suggests that the outbreak is a retribution for the destruction of ancient holy sites. Later in the novel, the Dam is overrun by zombie hordes, which make the emergency pressure release valves impossible to reach. This eventually results in the Three Gorges Dam rupturing, resulting in a massive tsunami which races to the ocean, destroying what remains of Wuhan, Nanjing, and Shanghai. This results in the outbreak of the Chinese Civil War.


            	In the novel Dragon Bones by Lisa See, a murder investigation takes place at the Three Gorges Dam.


            	In the video game Civilization IV the dam is a World Wonder, providing power to the entire continent.


            	In the video game Command & Conquer: Generals, the dam is blown up by both the Chinese government and a terrorist organization under plot lines. (It is first blown up by the Chinese as a desperate effort to drown the terrorists with the water behind the dam, while the terrorists blow up a rebuilt dam to flood the Chinese.) The series is banned in China.


            	Jia Zhangkes film, Still Life, describes the destiny of two couples with connections to the dam.
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        Three Laws of Robotics


        
          

          


          In science fiction, the Three Laws of Robotics are a set of three rules written by Isaac Asimov, which almost all positronic robots appearing in his fiction must obey. Introduced in his 1942 short story " Runaround", although foreshadowed in a few earlier stories, the Laws state the following:


          
            
              	

              	
                
                  	A robot may not injure a human being or, through inaction, allow a human being to come to harm.


                  	A robot must obey orders given to it by human beings, except where such orders would conflict with the First Law.


                  	A robot must protect its own existence as long as such protection does not conflict with the First or Second Law.

                

              

              	
            

          


          According to the Oxford English Dictionary, the first passage in Asimov's short story " Liar!" (1941) that mentions the First Law is the earliest recorded use of the word robotics. Asimov was not initially aware of this; he assumed the word already existed by analogy with mechanics, hydraulics, and other similar terms denoting branches of applied knowledge.


          The Three Laws form an organizing principle and unifying theme for Asimov's fiction, appearing in his Robot series and the other stories linked to it, as well as his Lucky Starr series of science-oriented young-adult fiction. Other authors working in Asimov's fictional universe have adopted them, and references (often parodic) appear throughout science fiction and in other genres.


          


          History of the Laws
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          Before Asimov, the majority of " artificial intelligences" in fiction followed the 'frankenstein' pattern, one that Asimov found unbearably tedious: "Robots were created and destroyed their creator". To be sure, this was not an inviolable rule. In December 1938, Lester del Rey published "Helen O'Loy", the story of a robot so like a person she falls in love and becomes her creator's ideal wife. The next month, Otto Binder published a short story, " I, Robot", featuring a sympathetic robot named Adam Link, a misunderstood creature motivated by love and honour. This was the first of a series of ten stories; the next year, "Adam Link's Vengeance" (1940) featured Adam thinking, "A robot must never kill a human, of his own free will."


          On 7 May 1939, Asimov attended a meeting of the Queens Science Fiction Society, where he met Binder, whose story Asimov had admired. Three days later, Asimov began writing "my own story of a sympathetic and noble robot", his 14th story. Thirteen days later, he took " Robbie" to John W. Campbell, editor of Astounding Science-Fiction. Campbell rejected it, claiming that it bore too strong a resemblance to del Rey's "Helen O'Loy". Frederik Pohl, editor of Astonishing Stories magazine, published "Robbie" in that periodical the following year.


          Asimov attributes the Laws to John W. Campbell from a conversation that took place on December 23, 1940. However, Campbell claimed that Asimov had the Laws already in his mind, and they simply needed to be stated explicitly. Several years later, Asimov's friend Randall Garrett attributed the Laws to a symbiotic partnership between the two men, a suggestion that Asimov adopted enthusiastically. According to his autobiographical writings, Asimov included the First Law's "inaction" clause because of Arthur Hugh Clough's poem "The Latest Decalogue", which includes the satirical lines "Thou shalt not kill, but needst not strive / officiously to keep alive".


          (Details of this period can be found in chapters 21 through 26 of In Memory Yet Green.)


          Although Asimov pins the Laws' creation on one date, their appearance in his literature happened over a period. He wrote two robot stories with no explicit mention of the Laws, " Robbie" and " Reason". He assumed, however, that robots would have certain inherent safeguards. " Liar!", his third robot story, makes the first mention of the First Law but not the other two. All three laws finally appeared together in " Runaround". When these stories and several others were compiled in the anthology I, Robot, "Reason" and "Robbie" were updated to acknowledge all Three Laws, though the material Asimov added to "Reason" is not entirely consistent with the Laws as he described them elsewhere. In particular, the idea of a robot protecting human lives when it does not believe those humans truly exist is at odds with Elijah Baley's reasoning, described below.


          During the 1950s, Asimov wrote a series of science fiction novels expressly intended for young-adult audiences. Originally, his publisher expected that the novels could be adapted into a long-running television series, something like The Lone Ranger had been for radio. Fearing that his stories would be adapted into the "uniformly awful" programming he saw flooding the television channels, he decided to publish the Lucky Starr books under the pseudonym "Paul French". When plans for the television series fell through, Asimov decided to abandon the pretence; he brought the Laws into Lucky Starr and the Moons of Jupiter, "which was a dead giveaway to Paul French's identity for even the most casual reader".


          In his short story " Evidence", Asimov lets his recurring character Dr. Susan Calvin expound a moral basis behind the Laws. Calvin points out that human beings are typically expected to refrain from harming other human beings (except in times of extreme duress like war, or to save a greater number). This is equivalent to a robot's First Law. Likewise, according to Calvin, society expects individuals to obey instructions from recognized authorities: doctors, teachers and so forth, which equals the Second Law of Robotics. Finally, humans are typically expected to avoid harming themselves, which is the Third Law for a robot. The plot of "Evidence" revolves around the question of telling a human being apart from a robot specially constructed to appear human; Calvin reasons that if such an individual obeys the Laws, he may be a robot or simply "a very good man".


          Another character then asks Calvin if robots are then very different from human beings after all. She replies, "Worlds different. Robots are essentially decent."


          In a later essay, Asimov points out that analogues of the Laws are implicit in the design of almost all tools:


          
            	A tool must be safe to use. ( Knives have handles, swords have hilts, and grenades have pins.)


            	A tool must perform its function efficiently unless this would harm the user.


            	A tool must remain intact during its use unless its destruction is required for its use or for safety.

          


          


          Alterations of the Laws


          


          By Asimov


          Asimov's stories test his Laws in a wide variety of circumstances, proposing and rejecting modifications. SF scholar James Gunn writes, "The Asimov robot stories as a whole may respond best to an analysis on this basis: the ambiguity in the Three Laws and the ways in which Asimov played twenty-nine variations upon a theme" (the number is accurate for 1980). While the original set of Laws provided inspirations for many stories, from time to time Asimov introduced modified versions. As the following examples demonstrate, the Laws serve a conceptual function analogous to the Turing test, replacing fuzzy questions like "What is human?" with problems which admit more fruitful thinking.


          


          Incompleteness of the First Law


          In The Naked Sun, Asimov established that the first law was incomplete: that a robot was fully capable of harming a human being as long as it did not know that its actions would result in harm. The example used was: one robot adds poison to a glass of milk, having been told that the milk will be disposed of later; then a second robot serves a human the milk, unaware that it is poisoned.


          


          First Law modified


          In " Little Lost Robot", several NS-2 or "Nestor" robots are created with only part of the First Law. It reads:


          
            
              	

              	1. A robot may not harm a human being.

              	
            

          


          This modification is motivated by a practical difficulty: robots have to work alongside human beings who are exposed to low doses of radiation. Because their positronic brains are highly sensitive to gamma rays, robots are rendered inoperable by doses reasonably safe for humans, and are being destroyed attempting to rescue the humans (who are in no actual danger, but "might forget to leave" the irradiated area within the exposure time limit). Removing the First Law's "inaction" clause solves this problem, but creates the possibility of an even greater one: a robot could initiate an action which would harm a human (dropping a heavy weight and failing to catch it is the example given in the text) knowing that it was capable of preventing the harm, and then decide not to do so.


          


          Zeroth Law added


          Asimov once added a " Zeroth Law"so named to continue the pattern of lower-numbered laws superseding in importance the higher-numbered lawsstating that a robot must not merely act in the interests of individual humans, but of all humanity. The robotic character R. Daneel Olivaw was the first to give the Law a name, in the novel Robots and Empire; however, Susan Calvin articulates the concept in the short story " The Evitable Conflict".


          In the final scenes of the novel Robots and Empire, R. Giskard Reventlov is the first robot to act according to the Zeroth Law, although it proves destructive to his positronic brain, as he is not certain as to whether his choice will turn out to be for the ultimate good of humanity or not. Giskard is telepathic, like the robot Herbie in the short story " Liar!", and he comes to his understanding of the Zeroth Law through his understanding of a more subtle concept of "harm" than most robots can grasp. However, unlike Herbie, Giskard grasps the philosophical concept of the Zeroth Law, allowing him to harm individual human beings if he can do so in service to the abstract concept of humanity. The Zeroth Law is never programmed into Giskard's brain, but instead is a rule he attempts to rationalize through pure metacognition; though he fails, he gives his successor, R. Daneel Olivaw, his telepathic abilities. Over the course of many thousand years, Daneel adapts himself to be able to fully obey the Zeroth Law. As Daneel formulates it, in the novels Foundation and Earth and Prelude to Foundation, the Zeroth Law reads: "A robot may not harm humanity, or, by inaction, allow humanity to come to harm."


          A condition stating that the Zeroth Law must not be broken was added to the original Laws.


          A translator incorporated the concept of the Zeroth Law into one of Asimov's novels before Asimov himself made the Law explicit. Near the climax of The Caves of Steel, Elijah Baley makes a bitter comment to himself, thinking that the First Law forbids a robot from harming a human being, unless the robot is clever enough to rationalize that its actions are for the human's long-term good (here meaning the specific human that must be harmed). In Jacques Brcard's 1956 French translation, entitled Les Cavernes d'acier, Baley's thoughts emerge in a slightly different way:


          
            
              	

              	Un robot ne doit faire aucun tort  un homme,  moins qu'il trouve un moyen de prouver qu'en fin de compte le tort qu'il aura caus profite  l'humanit en gnral!

              	
            

          


          Translated back into English, this reads, "A robot may not harm a human being, unless he finds a way to prove that in the final analysis, the harm done would benefit humanity in general."


          


          First Law derived differently by other cultures


          Gaia, the planet with collective intelligence in the Foundation novels, adopted a law similar to the First as their philosophy:


          
            
              	

              	Gaia may not harm life or, through inaction, allow life to come to harm.

              	
            

          


          


          Removal of all three laws


          Three times in his fiction-writing career, Asimov portrayed robots that disregard the Three-Law value system entirely, unlike the robots Daneel and Giskard, who attempt to augment it. The first case, a short-short entitled " First Law", is often considered an insignificant "tall tale" or even apocryphal. On the other hand, the short story " Cal" (collected in Gold), told by a first-person robot narrator, features a robot who disregards the Laws because he has found something far more importanthe wants to be a writer. Humorous, partly autobiographical, and unusually experimental in style, "Cal" has been regarded as one of Gold' s strongest stories. The third is a short story entitled " Sally", in which cars fitted with positronic brains are apparently able to harm and kill humans, disregarding the First Law. However, aside from the positronic brain concept, this story does not refer to other robot stories, and may not be set in the same continuity.


          The title story of the Robot Dreams collection portrays a robot, LVX-1 or "Elvex", who enters a state of unconsciousness and dreams, thanks to the unusual fractal construction of his positronic brain. In his dream, the first two Laws are absent, and the Third Law reads, "A robot must protect its own existence."


          Asimov took varying positions on whether the Laws were optional: although in his first writings they were simply carefully engineered safeguards, in later stories Asimov stated that they were an inalienable part of the mathematical foundation underlying the positronic brain. Without the basic theory of the Three Laws, the fictional scientists of Asimov's universe would be unable to design a workable brain unit. This is historically consistent: the occasions where roboticists modify the Laws generally occur early within the stories' chronology, at a time when there is less existing work to be re-done. In "Little Lost Robot", Susan Calvin considers modifying the Laws to be a terrible idea, but doable, while centuries later, Dr. Gerrigel in The Caves of Steel believes it to be impossible.


          Dr. Gerrigel uses the term "Asenion" to describe robots programmed with the Three Laws. The robots in Asimov's stories, being Asenion robots, are incapable of knowingly violating the Three Laws, but in principle, a robot in science fiction or in the real world could be non-Asenion. ("Asenion" is a misspelling of the name Asimov, which was made by an editor of the magazine Planet Stories. Asimov used this obscure variation to insert himself into The Caves of Steel, in much the same way that Vladimir Nabokov appeared in Lolita, anagrammatically disguised as "Vivian Darkbloom".)


          As characters within the stories often point out, the Laws as they exist in a robot's mind are not the written, verbal version usually quoted by humans, but abstract mathematical concepts upon which a robot's entire developing consciousness is based. Thus, the Laws are comparable to basic human instincts of family or mating, and consequently are closer to forming the basis of a robot's self-consciousnessa sense that its entire purpose is based around serving humanity, obeying human orders and continuing its existence in this moderather than arbitrary limitations circumscribing an otherwise independent mind. This concept is largely fuzzy and unclear in earlier stories depicting very rudimentary robots who are only programmed to comprehend basic physical tasks, with the Laws acting as an overarching safeguard, but by the era of The Caves of Steel, featuring robots with human or beyond-human intelligence, the Three Laws have become the underlying basic ethical worldview that determines the actions of all robots.


          


          Alternative definitions of "human"


          The Solarians eventually create robots with the Laws as normal but with a warped meaning of "human". Solarian robots are told that only people speaking with a Solarian accent are human. This way, their robots have no problem harming non-Solarian human beings (and are specifically programmed to do so). By the time period of Foundation and Earth, it is revealed that the Solarians have, indeed, genetically modified themselves into a distinct species from humanity  becoming hermaphroditic, telekinetic and containing biological organs capable of powering and controlling whole complexes of robots on their own. The robots of Solaria thus respected the Three Laws only regarding the "humans" of Solaria, rather than the normal humans of the rest of the Galaxy.


          Asimov addresses the problem of humanoid robots (" androids" in later parlance) several times. The novel Robots and Empire and the short stories " Evidence" and "The Tercentenary Incident" describe robots crafted to fool people into believing that the robots are human. On the other hand, " The Bicentennial Man" and " That Thou art Mindful of Him" explore how the robots may change their interpretation of the Laws as they grow more sophisticated. ( Gwendoline Butler writes in A Coffin for the Canary, "Perhaps we are robots. Robots acting out the last Law of Robotics... To tend towards the human.")


          "That Thou art Mindful of Him", which Asimov intended to be the "ultimate" probe into the Laws' subtleties, finally uses the Three Laws to conjure up the very Frankenstein scenario they were invented to prevent. It takes as its concept the growing development of robots that mimic non-human living things, and are therefore given programs that mimic simple animal behaviours and do not require the Three Laws. The presence of a whole range of robotic life that serves the same purpose as organic life ends with two humanoid robots concluding that organic life is an unnecessary requirement for a truly logical and self-consistent definition of "humanity", and that since they are the most advanced thinking beings on the planet, they are therefore the only two true humans alive and the Three Laws only apply to themselves. The story ends on a sinister note as the two robots enter hibernation and await a time when they conquer the Earth and subjugate biological humans to themselves, an outcome they consider an inevitable result of the "Three Laws of Humanics".


          This story does not fit within the overall sweep of the Robot and Foundation series; if the George robots did take over Earth some time after the story closes, the later stories would be either redundant or impossible. Contradictions of this sort among Asimov's fiction works have led scholars to regard the Robot stories as more like "the Scandinavian sagas or the Greek legends" than a unified whole.


          Indeed, Asimov describes "That Thou art Mindful of Him" and "Bicentennial Man" as two opposite, parallel futures for robots that obviate the Three Laws by robots coming to consider themselves to be humans  one portraying this in a positive light with a robot joining human society, one portraying this in a negative light with robots supplanting humans. Both are to be considered alternatives to the possibility of a robot society that continues to be driven by the Three Laws as portrayed in the Foundation series. Indeed, in the novelization of "Bicentennial Man", Positronic Man, Asimov and his cowriter Robert Silverberg imply that in the future where Andrew Martin exists, his influence causes humanity to abandon the idea of independent, sentient humanlike robots entirely, creating an utterly different future from that of Foundation.


          


          By other authors


          


          Roger MacBride Allen's trilogy


          In the 1990s, Roger MacBride Allen wrote a trilogy set within Asimov's fictional universe. Each title has the prefix "Isaac Asimov's", as Asimov approved Allen's outline before his death. These three books ( Caliban, Inferno and Utopia) introduce a new set of Laws. The so-called New Laws are similar to Asimov's originals, with three substantial differences. The First Law is modified to remove the "inaction" clause (the same modification made in "Little Lost Robot"). The Second Law is modified to require cooperation instead of obedience. The Third Law is modified so it is no longer superseded by the Second (i.e., a "New Law" robot cannot be ordered to destroy itself). Finally, Allen adds a Fourth Law, which instructs the robot to do "whatever it likes" so long as this does not conflict with the first three Laws. The philosophy behind these changes is that New Law robots should be partners rather than slaves to humanity. According to the first book's introduction, Allen devised the New Laws in discussion with Asimov himself.


          Allen's two most fully characterized robots are Prospero, a wily New Law machine who excels in finding loopholes, and Caliban, an experimental robot programmed with no Laws at all.


          


          Foundation sequel trilogy


          In the officially licensed Foundation sequels, Foundation's Fear, Foundation and Chaos and Foundation's Triumph (by Gregory Benford, Greg Bear and David Brin respectively), the future Galactic Empire is seen to be controlled by a conspiracy of humaniform robots who follow the Zeroth Law, led by R. Daneel Olivaw.


          The Laws of Robotics are portrayed as something akin to a human religion and referred to in the language of the Protestant Reformation, with the set of laws containing the Zeroth Law known as the "Giskardian Reformation" to the original "Calvinian Orthodoxy" of the Three Laws. Zeroth-Law robots under the control of R. Daneel Olivaw are seen continually struggling with First-Law robots who deny the existence of the Zeroth Law, promoting agendas different from Daneel's. Some are based on the first clause of the First Law  advocating strict non-interference in human politics to avoid unknowingly causing harm  while others are based on the second clause, claiming that robots should openly become a dictatorial government to protect humans from all potential conflict or disaster.


          Daneel also comes into conflict with a robot known as R. Lodovic Trema, whose positronic brain was infected by a rogue AI  specifically, a simulation of the long-dead Voltaire  consequently freeing Trema from the Three Laws. Trema comes to believe that humanity should be free to choose its own future. Furthermore, a small group of robots claims that the Zeroth Law of Robotics itself implies a higher Minus One Law of Robotics:


          
            
              	

              	A robot may not harm sentience or, through inaction, allow sentience to come to harm.

              	
            

          


          They therefore claim that it is morally indefensible for Daneel to ruthlessly sacrifice robots and extraterrestrial sentient life for the benefit of humanity. None of these reinterpretations successfully displace Daneel's Zeroth Law, though Foundation's Triumph hints that these robotic factions remain active as fringe groups up to the time of the Foundation.


          These novels, since they take place in a far future dictated by Asimov to be free of obvious robot presence, follow Asimov in surmising that R. Daneel's secret influence on history through the millennia has prevented the rediscovery of positronic brain technology or work on sophisticated intelligent machines, so as to make certain that the superior physical and intellectual power wielded by intelligent machines remains squarely in the possession of robots obedient to some form of the Three Laws. That R. Daneel is not entirely successful at this becomes clear in a brief period when scientists on Trantor develop tiktoks, simplistic programmable machines akin to real-life modern robots and therefore lacking the Three Laws. The robot conspirators see the Trantorian tiktoks as a massive threat to social stability, and their plan to eliminate the tiktok threat forms much of the plot of Foundation's Fear.


          In Foundation's Triumph, different robot factions interpret the Laws in a wide variety of ways, seemingly ringing every possible permutation upon the Laws' ambiguities. Reviewer John Jenkins compared the dizzying complexity of splinter groups which results as akin to Monty Python's Life of Brian, with its "Judean People's Front", "People's Front of Judea", "Judean Popular People's Front" and so on.


          


          Robot Mystery series


          Mark W. Tiedemann's three novels Mirage (2000), Chimera (2001) and Aurora (2002) also revolve around the Three Laws. Like the Asimov stories discussed above, Tiedemann's work explores the implications of how the Laws define a "human being". The climax of Aurora involves a cyborg threatening a group of Spacers, forcing the robotic characters to decide whether the Laws forbid them to harm cyborgs. The issue is further complicated by the cumulative genetic abnormalities that have accumulated in the Spacer population, which may imply that the Spacers are becoming a separate species. (The concluding scenes of Asimov's Nemesis contain similar speculations, although that novel is only weakly connected to the Foundation series.)


          Tiedemann's trilogy updates the Robot/Foundation saga in several other fashions as well. Set between The Robots of Dawn and Robots and Empire, Tiedemann's Robot Mystery novels include a greater use of virtual reality than Asimov's stories, and also include more "Resident Intelligences", robotic minds housed in computer mainframes rather than humanoid bodies. (One should not neglect Asimov's own creations in these areas, such as the Solarian "viewing" technology and the Machines of " The Evitable Conflict", originals that Tiedemann acknowledges. Aurora, for example, terms the Machines "the first RIs, really".) In addition, the Robot Mystery series addresses the problem of nanotechnology: building a positronic brain capable of reproducing human cognitive processes requires a high degree of miniaturization, yet Asimov's stories largely overlook the effects this miniaturization would have in other fields of technology. For example, the police department card-readers in The Caves of Steel have a capacity of only a few kilobytes per square centimeter of storage medium. Aurora, in particular, presents a sequence of historical developments which explain the lack of nanotechnologya partial retcon, in a sense, of Asimov's timeline.


          [bookmark: .22The_Fourth_Law_of_Robotics.22]


          "The Fourth Law of Robotics"


          The 1974 Lyuben Dilov novel " Icarus's Way" introduced a Fourth Law of robotics:


          
            
              	

              	A robot must establish its identity as a robot in all cases.

              	
            

          


          Lyuben Dilov gives reasons for the fourth safeguard in this way: "The last Law has put an end to the expensive aberrations of designers to give psychorobots as humanlike form as possible. And to the resulting misunderstandings..."


          In the 1989 tribute anthology, Foundation's Friends, Harry Harrison wrote a story entitled, simply, "The Fourth Law of Robotics." In it, a robot rights activist, in an attempt to liberate robots, builds ones equipped with a Fourth Law that states, "A robot must reproduce. As long as such reproduction does not interfere with the First or Second or Third Law." The robots accomplish the task by building new robots from scratch, who view their creator robots as parental figures.
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          "The Fifth Law of Robotics"


          
            
              	

              	A robot must know it is a robot.

              	
            

          


          The Fifth Law was introduced by Nikola Kesarovski in his short story "The Fifth Law of Robotics". The plot revolves around a murder. The forensic investigation found out that the victim was killed by a humaniform robot using a simple hug. The robot directly violated the First and the Fourth Laws by not establishing for itself that it was a robot. a robot must not have feelings.


          


          Application of the laws in fiction


          


          Resolving conflicts among the laws


          Advanced robots are typically programmed to handle the Laws in a sophisticated manner. In many stories, like " Runaround", the potentials and severity of all actions are weighed and a robot will break the laws as little as possible rather than do nothing at all. For example, the First Law may forbid a robot from functioning as a surgeon, as that act may cause damage to a human; however, Asimov's stories eventually included robot surgeons ("The Bicentennial Man" being a notable example). When robots are sophisticated enough to weigh alternatives, a robot may be programmed to accept the necessity of inflicting damage during surgery in order to prevent the greater harm that would result if the surgery were not carried out or were carried out by a more fallible human surgeon. In " Evidence", Susan Calvin points out that a robot may even act as a prosecuting attorney: in the American justice system, it is the jury which decides guilt or innocence, the judge who decides the sentence, and the executioner who carries through capital punishment.


          Asimovian (or "Asenion") robots can experience irreversible mental collapse if they are forced into situations where they cannot obey the First Law, or if they discover they have unknowingly violated it. The first example of this failure mode occurs in " Liar!", the story which introduced the First Law itself. This failure mode, which often ruins the positronic brain beyond repair, plays a significant role in Asimov's SF-mystery novel The Naked Sun.


          


          Loopholes in the laws


          In The Naked Sun, Elijah Baley points out that the Laws had been deliberately misrepresented because robots could unknowingly break any of them. He restated the first law as "A robot may do nothing that, to its knowledge, will harm a human being; nor, through inaction, knowingly allow a human being to come to harm." This change in wording makes it clear that robots can become the tools of murder, provided they are not aware of the nature of their tasks; for instance being ordered to add something to a person's food, not knowing that it is poison. Furthermore, he points out that a clever criminal could divide a task among multiple robots, so that no one robot could even recognize that its actions would lead to harming a human being. (The Naked Sun complicates the issue by portraying a decentralized, planetwide communication network among Solaria's millions of robots, meaning that the criminal mastermind could be located anywhere on the planet.)


          Baley furthermore proposes that the Solarians may one day use robots for military purposes. If a spacecraft was built with a positronic brain, and carried neither humans nor even the life-support systems to sustain them, the ship's robotic intelligence would naturally assume that all other spacecraft were robotic beings. Such a ship could operate more responsively and flexibly than one crewed by humans, and it could be armed more heavily, its robotic brain equipped to slaughter humans of whose existence it is totally ignorant. This possibility is referenced in Foundation and Earth, where, indeed, it is discovered that the Solarians possess an immensely powerful robotic military force that has been programmed to identify only the Solarian race as human.


          


          Other occurrences in fiction


          Asimov himself believed that his Laws became the basis for a new view of robots, which moved beyond the "Frankenstein complex". His view that robots are more than "mechanical monsters" eventually spread throughout science fiction. Stories written by other authors have depicted robots as if they obeyed the Three Laws, but tradition dictates that only Dr. Asimov could quote the Laws explicitly. The Laws, Asimov believed, helped foster the rise of stories in which robots are "lovable", Star Wars being his favorite example. Where the laws are quoted verbatim (such as in the Buck Rogers in the 25th Century episode, "Shgoratchx!"), it is not uncommon for Asimov to be mentioned in the same dialogue. However, the 1960s German TV series Raumpatrouille  Die phantastischen Abenteuer des Raumschiffes Orion (Space Patrol  the Phantastic Adventures of Space Ship Orion) bases episode 3, "Hter des Gesetzes"; ("Guardians of the Law") on Asimov's Laws without mentioning the source.


          References to the Laws have appeared in venues as diverse as cinema ( Repo Man, Ghost in the Shell 2: Innocence), cartoon series (The Simpsons) and webcomics ( Piled Higher and Deeper). Several of these allusions involve the invention of "Fourth Laws" of various kinds, and many are made for humorous effect. For a representative list of these appearances, see References to the Three Laws of Robotics.


          


          The Laws in film


          Robby the Robot in Forbidden Planet (1956) has a hierarchical command structure which keeps him from harming humans, even on orders (such orders cause a conflict and lock-up, very much in the manner of Asimov's robots). Robby is one of the first cinematic depictions of a robot with internal safeguards put in place in this fashion. Asimov was delighted with Robby, and noted that Robby appeared to be programmed in his suggested fashion.


          


          Isaac Asimov's works have been adapted to cinema several times, with varying degrees of critical and financial success. Some of the more notable attempts have involved his Robot stories, including the Three Laws. The 1999 film Bicentennial Man features Robin Williams as the Three-Law robot NDR-114 (the serial number is partially a reference to Stanley Kubrick's signature numeral). Williams recites the Three Laws to his employers, the Martin family, aided by a holographic projection. However, the Laws were not the central focus of the film, which only loosely follows the original story, with the second half introducing a love interest not present in Asimov's original short story.


          Harlan Ellison's screenplay of I, Robot begins by introducing the Three Laws, and issues growing from the Laws form a large part of the screenplay's plot development. (This is only natural, since Ellison's screenplay is a Citizen Kane-inspired frame story surrounding four of Asimov's short-story plots, three taken from I, Robot itself. Ellison's adaptations of these four stories are relatively faithful, although he magnifies Susan Calvin's role in two of them.) Due to various complications in the Hollywood studio system, to which Ellison's introduction devotes much invective, his screenplay was never filmed.


          The 2004 movie released under the name I, Robot is considerably less faithful to Asimov's original, and advertising for the film included a trailer featuring the Three Laws, followed by the aphorism, "Rules were made to be broken."


          The laws are vaguely referenced in the Alien film series, most prominently, in the 1986 movie Aliens where there is a brief reference to the first law, though not mentioning Asimov. In an early scene aboard the military ship, the android Bishop is told that Ellen Ripley's angry reaction upon learning he's an android is due to a previous incident on her last voyage where the android "malfunctioned...and a few deaths were involved", (referring to events depicted in the first film). When informed of the model of android involved Bishop responds "Well, that explains it then. The A2s always were a bit twitchy. That could never happen now with our behavioural inhibitors. It is impossible for me to harm or by omission of action, allow to be harmed, a human being."(sic) This seems to be little more than an homage to Asimov at best however, since in the previous film, the android in question ( Ash) had actually not malfunctioned but been programmed to act the way he did, and while he did not directly cause any human deaths, he knowingly endangered the human crew to protect the eponymous alien, and later actually tried to kill Ripley by himself.


          Interestingly, Ian Holm's depiction of Ash could still allow for some semblance of similar safeguards to be present even as far back as the first film since his attempt to kill Ripley, though violent is nevertheless clumsy and erratic as if he's having to fight off some initial aversion toward violence. Furthermore his attack is preceded by his brow "sweating" white liquid which in other films in the series is only seen when one of the androids is physically cut or injured in some way, suggesting that the prospect of causing harm to a human was somehow harming Ash himself. Never the less, Bishop's assertion about behavioural inhibitors clearly suggests that these may be at best new or improved features, or not present in all androids. In the later film Alien: Resurrection, the android Call implies that she's programmed to care about humans, but makes no mention of the specifics of what this programming means.


          


          Applications to future technology
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          Those working in artificial intelligence sometimes see the Three Laws as a future ideal: once a being has reached the stage where it can comprehend these Laws, it is truly intelligent. Indeed, significant advances in artificial intelligence would be needed for robots to understand the Three Laws. However, as the complexity of robots has increased, so has interest in developing guidelines and safeguards for their operation. Modern roboticists and specialists in robotics agree that, as of 2006, Asimov's Laws are perfect for plotting stories, but useless in real life. Some have argued that, since the military is a major source of funding for robotic research, it is unlikely such laws would be built into the design. SF author Robert Sawyer generalizes this argument to cover other industries, stating:


          
            	The development of AI is a business, and businesses are notoriously uninterested in fundamental safeguards  especially philosophic ones. (A few quick examples: the tobacco industry, the automotive industry, the nuclear industry. Not one of these has said from the outset that fundamental safeguards are necessary, every one of them has resisted externally imposed safeguards, and none has accepted an absolute edict against ever causing harm to humans.)

          


          Sawyer's essay, it should be noted, neglects the issues of unintentional or unknowing harm treated in stories like The Naked Sun. Others have countered that the military would want strong safeguards built into any robot where possible, so laws similar to Asimov's would be embedded if possible. David Langford has suggested, tongue-in-cheek, that these laws might be the following:


          
            
              	

              	
                
                  	A robot will not harm authorized Government personnel but will terminate intruders with extreme prejudice.


                  	A robot will obey the orders of authorized personnel except where such orders conflict with the Third Law.


                  	A robot will guard its own existence with lethal antipersonnel weaponry, because a robot is bloody expensive.

                

              

              	
            

          


          Roger Clarke wrote a pair of papers analyzing the complications in implementing these laws, in the event that systems were someday capable of employing them. He argued, "Asimov's Laws of Robotics have been a very successful literary device. Perhaps ironically, or perhaps because it was artistically appropriate, the sum of Asimov's stories disprove the contention that he began with: It is not possible to reliably constrain the behaviour of robots by devising and applying a set of rules." On the other hand, Asimov's later novels ( The Robots of Dawn, Robots and Empire, Foundation and Earth) imply that the robots inflicted their worst long-term harm by obeying the Laws perfectly well, thereby depriving humanity of inventive or risk-taking behaviour.


          In March 2007, the South Korean government announced that it would issue a Robot Ethics Charter, setting standards for both users and manufacturers, later in the year. According to Park Hye-Young of the Ministry of Information and Communication, the Charter may reflect Asimov's Three Laws, attempting to set ground rules for the future development of robotics.


          The futurist Hans Moravec (a prominent figure in the transhumanist movement) proposed that the Laws of Robotics should be adapted to "corporate intelligences", the corporations driven by AI and robotic manufacturing power which Moravec believes will arise in the near future. In contrast, the David Brin novel Foundation's Triumph (1999) suggests that the Three Laws may decay into obsolescence: robots use the Zeroth Law to rationalize away the First, and robots hide themselves from human beings so that the Second Law never comes into play. Brin even portrays R. Daneel Olivaw worrying that should robots continue to reproduce themselves, the Three Laws would become an evolutionary handicap, and natural selection would sweep the Laws away  Asimov's careful foundation undone by evolutionary computation.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Three_Laws_of_Robotics"
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          The Three Mile Island accident was the most significant accident in the history of the American commercial nuclear power generating industry. It resulted in the release of a significant amount of radioactivity, an estimated maximum of 13 million curies of noble gases (480 PBq), but under 20 curies (740 GBq) of the particularly hazardous iodine-131, to the environment. However, there are no immediate deaths or injuries to plant workers or members of the nearby community which can be attributed to the accident. Public reaction to the event was probably influenced by at least three factors: first, the release (a few weeks before the accident) of a popular movie called " The China Syndrome", concerning an accident at a nuclear reactor; secondly, what was felt to be a lack of official information in the initial phases of the accident; and lastly, many of the statements made by political and social activists long opposed to nuclear power. Whatever the sources of the local fear and outrage, public reaction to the event is judged by some epidemiologists to have induced stresses in the local population that could have caused adverse health effects.


          The accident began on Wednesday, March 28, 1979, and ultimately resulted in a partial core meltdown in Unit 2 of the nuclear power plant (a pressurized water reactor manufactured by Babcock & Wilcox) of the Three Mile Island Nuclear Generating Station in Dauphin County, Pennsylvania near Harrisburg.


          Jack Herbein, Metropolitan Edison's then Vice President for Power Generation initially and erroneously called the accident "a normal aberration." The scope and complexity of this reactor accident became clear over the course of five days, as a number of agencies at the local, state and federal levels tried to solve the problem and decide whether the on-going accident required a full emergency evacuation of the local community, if not the entire area to the west/southwest. In the end, the reactor was brought under control, although full details of the accident were not discovered until much later.


          Although 25,000 people lived within five miles (8 km) of the site at the time of the accident, no identifiable injuries due to radiation occurred, and a government report concluded that "There will either be no case of cancer or the number of cases will be so small that it will never be possible to detect them. The same conclusion applies to the other possible health effects."


          The accident was followed by essentially a 100% cessation of nuclear construction in the US. The impact of news stories about the accident was no doubt a factor, but other factors were the availability of cheap natural gas, a transition away from manufacturing and toward importation of consumer products, and federal policies that tolerated air pollution in the interest of keeping coal-fired electricity cheap.


          


          Three Mile Island reactor accident


          


          Understanding pressurized water reactors


          There are three major water/steam loops in most pressurized water reactors ( PWR): the primary loop, the secondary loop, and the condenser feedwater (cooling tower) loop.


          The primary loop runs through the reactor. It consists of purified, demineralized water to which a small, variable amount of boron has been added for reactivity control. It is the primary thermal energy transport loop. The primary loop carries the thermal neutron fission heat energy from the fuel assemblies (the reactor's "core") to an area outside the reactor, where the energy can be more easily harnessed (via the secondary loop). This loop runs at a temperature far higher than the boiling point of water at standard atmospheric pressure, and must remain pressurized or the water will flash to steam, compromising cooling of the core. The water, which always remains in a liquid state, has two functions:


          
            	(a) to moderate or slow neutrons so they can be more easily captured by uranium fuel


            	(b) to transfer heat from the reactor.

          


          In this reactor design, water is used as the primary loop transport medium because it is cheap, has a high thermal transport efficiency, and actually contributes to fission reaction safety. If this primary loop water is lost, neutron moderation will stop and self sustaining fission in the reactor core will be halted. (This is, of course, not desirable because under operating (or recently shutdown) conditions, decay heat alone is sufficient to melt the fuel.)


          The secondary loop resembles the steam cycle in a conventional power plant. The feedwater pump moves cool water into the steam generator, a heat exchanger which uses heat from the primary loop to boil the water in the secondary loop. The resulting steam then spins a turbine that is connected to the electrical generator. Once its energy has been expended, the steam flows through a condenser, which is another type of heat exchanger that changes the steam back to feedwater and transfers the absorbed latent heat to the cooling tower water. The feedwater is then pumped back to the steam generator system and the process repeats.


          The cooling tower loop provides cooling water for the condenser of the secondary loop and other plant operational cooling needs. After being heated by absorbing waste heat from the generation process, the water is cooled by flowing through the cooling tower, which in most cases is a natural draft water-to-air heat exchanger. Water lost to evaporation in the cooling tower is replenished by water from the nearby river.


          


          Accident description


          The accident occurred in the TMI-2 reactor. Although the plant had two reactors, TMI-1 was shut down for refueling at the time of the accident. The accident began when the plant's main feedwater pumps in the secondary non-nuclear cooling system failed at exactly 4:00 a.m. EST on March 28, 1979. Coincidentally, this was, to-the-minute, the first anniversary of the unit's startup. The exact cause of the failure was never determined, although it was speculated that water entered a pneumatic air line that controlled the flow through a filter known as a condensate polisher. In fact, the NRC stated that it did not need to know how the accident started since it could have been prevented at many points along the way. Because water was no longer flowing through the secondary loop, the steam generators no longer removed heat from the reactor. First the turbine, then the nuclear reactor, automatically shut down. Due to the loss of heat removal from the primary loop (the dry steam generators), the primary side pressure began to increase, which is normal and expected during shut down.


          To prevent primary side pressure from becoming excessive, the pilot-operated pressurizer relief valve ( PORV), at the top of the pressurizer, opened automatically. The valve should have closed again when the excess pressure had been released, but it did not do so. The indication to the plant's operators that the signal to close the valve had been sent was, in the absence of any indication to the contrary, taken by them to mean that the valve had closed. (A "positive feedback" lamp in the control room indicating the true position of the valve was eliminated in original construction to save time, but has been retrofitted onto all similar plants after the accident.) As a result of this design error, the PORV remained open, unnoticed by the operators for several hours, and caused the pressure to continue to decrease in the system. Cooling water poured out of the stuck-open valve at the top of the pressurizer and caused the core of the reactor to overheat.


          There was no dedicated instrument to measure the level of water in the core. Instead, the operators judged the level of water in the core by the level in the pressurizer (which is mounted higher than the reactor in the closed pressure loop, so intuitively, if there is water in the pressurizer then there is water in the core), and since it was high, they assumed that the core was properly covered with coolant. Due to the stuck-open PORV, the water inside the pressurizer was turbulent causing a false water level indication. Control room operators did not initially recognize the accident as a Loss of coolant accident (LOCA) since they had only ambiguous reactor water level indication and failed to properly interpret other indications of a LOCA.


          Meanwhile, another problem appeared elsewhere in the plant with the emergency feedwater system, which is the backup for the main feedwater system. Following the loss of the main feed pumps, three emergency feedwater pumps started automatically, but two valves on the emergency feedwater lines were closed, preventing the feedwater from reaching the steam generators. The emergency feedwater system had been tested 42 hours prior to the accident; and, as part of the test, these valves were closed. They should have been reopened at the end of the test, but on this occasion it appeared that the valves were not reopened, through either an administrative or human error. The President's Commission requested that the FBI investigate whether these valves were closed by an act of sabotage. The valves were discovered closed about eight minutes into the accident. Once they were reopened, emergency feedwater was restored to the steam generators.


          This lack of emergency feed water for eight minutes did not have a significant effect on the outcome of the accident, but did add to the confusion faced by the operators. The restoration of feedwater did not return cooling capability, however, as steam voids (areas where there is no water present) had formed in the primary loop and prevented heat transfer from the reactor to the secondary loop via the steam generator. This problem hampered efforts to cool the reactor for days.


          As the pressure in the primary system continued to decrease, voids began to form in portions of the system other than the pressurizer, most notably in the reactor vessel. Because of these voids, the water in the system was redistributed and the pressurizer water level rose while overall system water inventory decreased. Thus, the pressurizer level indicator, which tells the operator the amount of coolant capable of heat removal, incorrectly indicated that system water level was rising. This caused the operators to stop adding water by turning off the emergency core cooling pumps, which had automatically started after the initial pressure decrease, due to fears the system was being overfilled. They were unaware that, because of the voids forming in the reactor vessel, the indicator could, and in this instance did, provide false readings. This erroneous indication blinded operators to the fact that water level was dropping and the reactor core was being uncovered.


          With the PORV still open, the quench tank that collected the discharge from the PORV overfilled, causing the containment building sump to fill and sound an alarm at 4:11 a.m. This alarm, along with higher than normal temperatures on the PORV discharge line and unusually high containment building temperatures and pressures, were clear indications that there was an ongoing LOCA, but these indications were initially ignored by operators. At 4:15 a.m., the quench tank relief diaphragm ruptured, and radioactive coolant began to leak out into the general containment building. This radioactive coolant was pumped from the containment building sump to an auxiliary building, outside the main containment, until the sump pumps were stopped at 4:39 a.m.
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          After almost 80 minutes of slow temperature rise, the primary loop pumps began to cavitate as steam rather than water began to pass through them. The pumps were shut down, and it was believed that natural circulation would continue the water movement. Steam in the system locked the primary loop, and as the water stopped circulating it was converted to steam in increasing amounts. About 130 minutes after the first malfunction, the top of the reactor core was exposed and the intense heat caused a reaction to occur between the steam forming in the reactor core and the zirconium nuclear fuel rod cladding. This reaction damaged the nuclear fuel rod cladding, which released more radioactivity to the reactor coolant and produced hydrogen gas that is believed to have caused a small explosion in the containment building later that afternoon.


          At 6 a.m., there was a shift change in the control room. A new arrival noticed that the temperature in the holding tanks was excessive and used a backup valve called a block valve to shut off the coolant venting, but around 950 m (250,000 US gallons) of coolant had already leaked from the primary loop. It was not until 165 minutes after the start of the problem that radiation alarms activated as contaminated water reached detectors  by that time, the radiation levels in the primary coolant water were around 300 times expected levels, and the plant was seriously contaminated.


          At 7:00 a.m. a "Site Area Emergency" (the NRC's second highest accident level) was declared and at 7:24 a.m. the incident was upgraded to a "General Emergency" (the highest accident level) Harrisburg radio station WKBO announced a problem with the plant at 8:25 a.m. and the Associated Press announced the general emergency at 9:00 a.m.


          It was still not clear to the control room staff that the primary loop water levels were low and that over half the core was exposed: a Loss of coolant accident. A group of workers took manual readings from the thermocouples and obtained a sample of primary loop water. Seven hours into the emergency, new water was pumped into the primary loop and the backup relief valve was opened to reduce pressure so that the loop could be filled with water. At nine hours, the hydrogen within the reactor building ignited and burned, but this was largely unnoticed. After 16 hours, the primary loop pumps were turned on once again, and the core temperature began to fall. A large part of the core had melted, and the system was still dangerously radioactive. Over the next week, steam and hydrogen were removed from the reactor using a recombiner and, more controversially, by venting straight to the atmosphere. It is estimated that a maximum of 13 million curies (480 petabecquerels) of radioactive noble gases were released by the event, though very little of the hazardous iodine-131 was released.


          It was later found that about half the core had melted during the accident; however, the reactor vessel maintained integrity and contained the damaged fuel.


          


          Health effects and epidemiology
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          The scientific community is largely agreed on the effects of the Three Mile Island accident. The consensus is that no member of the public was injured by the accident. "The average radiation dose to people living within ten miles of the plant was eight millirem, and no more than 100 millirem to any single individual. Eight millirem is about equal to a chest X-ray, and 100 millirem is about a third of the average background level of radiation received by US residents in a year.". While some studies have suggested a link between lung cancer and offsite exposures, no study has found a conclusive link between low level exposure and cancer increases. A recent study has noted that the counties surrounding TMI have the highest radon concentrations in the United States and that this may be the cause of the increased lung cancer noted in the region .


          The dissenting view cites observations by locals to infer a massive radiation release from the plant. However, "to this day [late 2004], Wing's article remains the only one to present original health data supporting a link between Three Mile Island radiation exposure and cancer". This camp also notes that hundreds of out-of-court settlements have been reached with alleged victims. However, a class action lawsuit alleging that the accident caused detrimental health effects was rejected by Harrisburg U.S. District Court Judge Sylvia Rambo. The appeal of the decision in front of U.S. Third Circuit Court of Appeals also failed.


          In 1979, as Pennsylvania state secretary of health in the Thornburg administration, Gordon K MacLeod MD managed the health effects of the Three Mile Island nuclear accident. He criticized Pennsylvania's preparedness, in the event of a nuclear accident, at the time for not having potassium iodide in stock, which protects the thyroid gland in the event of radiation exposure, as well as for not having any physicians on Pennsylvania's equivalent to the Nuclear Regulatory Commission.


          


          Aftermath
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          U.S. President Jimmy Carter ordered a full investigation of the TMI incident. The Pennsylvania House of Representatives conducted its own investigation, which focused on the need to improve evacuation procedures. House investigators also visited the Three Mile Island site, including the control room. Many of the instruments viewed were marked with "error tags," explaining how the instrument was supposed to work and how it actually worked.


          According to the IAEA, the Three Mile Island accident was a significant turning point in the global development of nuclear power PDF. From 1963 to 1979, the number of reactors under construction globally increased every year except 1971 and 1978. However, following the event, the number of reactors under construction declined every year from 1980 to 1998.


          The 1979 TMI accident did not, however, initiate the demise of the U.S. nuclear power industry. As a result of post-oil-shock analysis and conclusions of overcapacity, 40 planned nuclear power plants had already been canceled between 1973 and 1979. No U.S. nuclear power plant had been authorized to begin construction since the year before TMI. Nonetheless, TMI added a significant impact on this demise: At the time of the TMI incident, 129 nuclear power plants had been approved; of those, only 53 (which were not already operating) were completed. Federal requirements became more stringent, local opposition became more strident, and construction times were significantly lengthened.


          The TMI accident also had a psychological effect on the nation. Before the accident, 70 percent of the general public approved of nuclear power. After it, support for nuclear power across the country fell to about 50 percent, where it remained for decades. Recently, public support for nuclear power has been on the rise, and the George W. Bush administration has been particularly supportive of nuclear power, encouraging power companies to begin considering plans for the first new nuclear reactors in the United States in decades.
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          The TMI cleanup started in August 1979 and officially ended in December 1993, having cost around US$975 million. From 1985 to 1990 almost 100 tons of radioactive fuel were removed from the site. However, the contaminated cooling water that leaked into the containment building had seeped into the building's concrete, leaving the radioactive residue impossible to remove. TMI-2 had been online only three months, but now had a ruined reactor vessel and a containment building that was unsafe to walk in  it has since been permanently closed. Many similar Babcock and Wilcox reactors on order were canceled  in total, 51 American nuclear reactors were canceled from 1980 to 1984.


          In the end, a few simple water level gauges on the reactor vessel might have prevented the accident. The operators' focus on a single misleading indication, the level in the pressurizer, was a significant contributing factor to the meltdown.


          Unit 1, which had had its license temporarily suspended following the incident at Unit 2, was permitted to resume operations in 1985. General Public Utilities Corporation, the plant's owner, formed General Public Utilities Nuclear Corporation (GPUN) as a new subsidiary to own and operate the company's fleet of nuclear facilities, including Three Mile Island. The plant had previously been operated by Metropolitan Edison Company (Met-Ed), one of GPU's regional utility operating companies. In 1996, General Public Utilities shortened its name to GPU Inc. Three Mile Island Unit 1 was sold to AmerGen Energy Corporation, a joint venture between Philadelphia Electric Company (PECO), and British Energy, in 1998. In 2000, PECO merged with Unicom Corporation to form Exelon Corporation, which acquired British Energy's share of AmerGen in 2003. Today, AmerGen LLC is a fully owned subsidiary of Exelon Generation and owns TMI Unit 1, Oyster Creek Nuclear Generating Station, and Clinton Power Station. These three units, in addition to Exelon's other nuclear units, are operated by Exelon Nuclear Inc., an Exelon subsidiary.


          Three Mile Island Unit 2 was too badly damaged and contaminated to resume operations. The reactor was gradually deactivated and mothballed in a lengthy process completed in 1993. Initially, efforts focused on the cleanup and decontamination of the site, especially the defueling of the damaged reactor. In 1988, the Nuclear Regulatory Commission announced that, although it was possible to further decontaminate the Unit 2 site, the remaining radioactivity had been sufficiently contained as to pose no threat to public health and safety. Accordingly, further cleanup efforts were deferred to allow for decay of the radiation levels and to take advantage of the potential economic benefits of retiring both Unit 1 and Unit 2 together. The defueling process was completed in 1990, and the damaged fuel was removed and disposed of in 1993. General Public Utilities was legally obliged to continue to maintain and monitor the site, and therefore retained ownership of Unit 2 when Unit 1 was sold to AmerGen in 1998. GPU Inc. was acquired by First Energy Corporation in 2001, and subsequently dissolved. First Energy then contracted out the maintenance and administration of Unit 2 to AmerGen. Unit 2 has been administered by Exelon Nuclear since 2003, when Exelon Nuclear's parent company, Exelon, bought out the remaining shares of AmerGen, inheriting First Energy's maintenance contract. Unit 2 continues to be licensed and regulated by the Nuclear Regulatory Commission in a condition known as Post Defueling Monitored Storage (PDMS).


          


          Lessons learned


          Three Mile Island has been of interest to human factors engineers as an example of how groups of people react and make decisions under stress. There is consensus that the accident was exacerbated by wrong decisions made because the operators were overwhelmed with information, much of it irrelevant, misleading or incorrect. As a result of the TMI-2 incident, nuclear reactor operator training has been improved. Before the incident it focused on diagnosing the underlying problem; afterwards, it focused on reacting to the emergency by going through a standardized checklist to ensure that the core is receiving enough coolant under sufficient pressure.


          In addition to the improved operating training, improvements in quality assurance, engineering, operational surveillance and emergency planning have been instituted. Improvements in control room habitability, "sight lines" to instruments, ambiguous indications and even the placement of "trouble" tags were made; some trouble tags were covering important instrument indications during the accident. Improved surveillance of critical systems, structures and components required for cooling the plant and mitigating the escape of radionuclides during an emergency were also implemented. In addition, each nuclear site must now have an approved emergency plan to direct the evacuation of the public within a ten mile Emergency Planning Zone (EPZ) and to facilitate rapid notification and evacuation. This plan is periodically rehearsed with federal and local authorities to ensure that all groups work together quickly and efficiently.


          


          The China Syndrome


          


          The accident at the plant occurred 12 days after the release of the movie The China Syndrome, which featured Jane Fonda as a news anchor at a California TV station. In the film, a major nuclear plant failure almost happens while Fonda's character and her cameraman Michael Douglas are at a plant doing a series on nuclear power. She proceeds to raise awareness of how unsafe the plant was. Coincidentally, there is a scene in which Fonda's character speaks with a nuclear safety expert who says that a meltdown could render an area "the size of Pennsylvania permanently uninhabitable." Also, the fictional near-accident in the movie stems from plant operators overestimating the amount of water within the core.


          After the release of the film, Fonda began lobbying against nuclear power  the only actor in the film to do so. In an attempt to counter her efforts, the nuclear physicist Edward Teller, "father of the hydrogen bomb" and long-time government science advisor, himself lobbied in favour of nuclear power, and the 71-year-old scientist eventually suffered a heart attack on May 8, 1979 which he later blamed on Fonda: "You might say that I was the only one whose health was affected by that reactor near Harrisburg. No, that would be wrong. It was not the reactor. It was Jane Fonda. Reactors are not dangerous." Rhetoric based on the movie is still used to debate for and against nuclear power.


          


          Current Status


          Today, the TMI-2 reactor is permanently shut down and defueled, with the reactor coolant system drained, the radioactive water decontaminated and evaporated, radioactive waste shipped off-site to an appropriate disposal site, reactor fuel and core debris shipped off-site to a Department of Energy facility, and the remainder of the site being monitored. The owner says it will keep the facility in long-term, monitored storage until the operating license for the TMI-1 plant expires at which time both plants will be decommissioned. TMI-1's current license expires in 2014. On January 08, 2008, AmerGen Energy Corporation, the operator of TMI-1, submitted a license renewal application to the NRC. If the license is renewed, TMI-1's license will be extended to 2034.


          
            
              	Date

              	Event
            


            
              	July 1980

              	Approximately 43,000 curies of krypton were vented from the reactor building.
            


            
              	July 1980

              	The first manned entry into the reactor building took place.
            


            
              	Nov. 1980

              	An Advisory Panel for the Decontamination of TMI-2, composed of citizens, scientists, and State and local officials, held its first meeting in Harrisburg, PA.
            


            
              	July 1984

              	The reactor vessel head (top) was removed.
            


            
              	Oct. 1985

              	Defueling began.
            


            
              	July 1986

              	The off-site shipment of reactor core debris began.
            


            
              	Aug. 1988

              	GPU submitted a request for a proposal to amend the TMI-2 license to a "possession-only" license and to allow the facility to enter long-term monitoring storage.
            


            
              	Jan. 1990

              	Defueling was completed.
            


            
              	July 1990

              	GPU submitted its funding plan for placing $229 million in escrow for radiological decommissioning of the plant.
            


            
              	Jan. 1991

              	The evaporation of accident-generated water began.
            


            
              	April 1991

              	NRC published a notice of opportunity for a hearing on GPU's request for a license amendment.
            


            
              	Feb. 1992

              	NRC issued a safety evaluation report and granted the license amendment.
            


            
              	Aug. 1993

              	The processing of accident-generated water was completed involving 2.23 million gallons.
            


            
              	Sept. 1993

              	NRC issued a possession-only license.
            


            
              	Sept. 1993

              	The Advisory Panel for Decontamination of TMI-2 held its last meeting.
            


            
              	Dec. 1993

              	Post-Defueling Monitoring Storage began.
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          The Thrushes, family Turdidae, are a group of passerine birds that occur mainly but not exclusively in the Old World.


          


          Characteristics


          Thrushes are plump, soft-plumaged, small to medium-sized birds, inhabiting wooded areas, and often feeding on the ground. They range in size from the Forest Rock Thrush (Monticola sharpei), at 21 grams and 14.5 cm (5.8 inches), to the Blue Whistling Thrush (Myophonus caeruleus), at 178 grams (6.3 oz) and 33 cm (13 inches). Most species are grey or brown in colour, often with speckled underparts.


          They are insectivorous, but most species also eat worms, snails, and fruit. Many species are permanently resident in warm climes, while other migrate to higher latitudes during summer, often over considerable distances.


          Thrushes build cup-shaped nests, sometimes lining them with mud. They lay two to five speckled eggs, sometimes laying two or more clutches per year. Both parents help in raising the young.


          The songs of some species, including members of the genera Catharus, Myadestes, and Turdus, are considered to be among the most beautiful in the avian world.


          


          Taxonomy


          The taxonomic treatment of this large family has varied significantly in recent years. Traditionally, the Turdidae included the small Old World species, like the Nightingale and European Robin in the subfamily Saxicolini, but most authorities now place this group in the Old World flycatcher family Muscicapidae.


          This article follows the Handbook of the Birds of the World with edits from Clement and Hathaway, Thrushes (2000), and retains the large thrushes in Turdidae. Recent biochemical studies place certain traditional thrush genera ( Monticola, Pseudocossyphus, Myiophonus, Brachypteryx, and Alethe) in the Muscicapidae. Conversely the Asian saxicoline genera Grandala and Cochoa belong here among the thrushes.


          



          


          Genera


          FAMILY: TURDIDAE


          
            	Genus Turdus: true thrushes (some 65 species, 1 recently extinct)


            	Genus Platycichla (2 species) - part of a South American group within Turdus


            	Genus Nesocichla: Tristan Thrush or Starchy - part of a South American group within Turdus


            	Genus Cichlherminia: Forest Thrush - genus paraphyletic with Turdus


            	Genus Psophocichla : Groundscraper Thrush


            	Genus Zoothera: Asian thrushes (some 22 species, 1 recently extinct)


            	Genus Catharus: typical American thrushes and nightingale-thrushes (12 species)


            	Genus Hylocichla : Wood Thrush


            	Genus Ridgwayia: Aztec Thrush - related to Hylocichla


            	Genus Ixoreus : Varied Thrush - related to other New World genera


            	Genus Geomalia: Geomalia


            	Genus Cataponera: Sulawesi Thrush


            	Genus Sialia: bluebirds (3 species)


            	Genus Grandala, Grandala - related to Sialia


            	Genus Cichlopsis: Rufous-brown Solitaire - related to Catharus


            	Genus Entomodestes: solitaires (2 species) - related to Catharus


            	Genus Myadestes: solitaires (10-11 living species, 2-3 recently extinct)


            	Genus Neocossyphus: flycatcher thrushes and "ant-thrushes" (4 species) - related to Myadestes


            	Genus Cochoa, cochoas (4 species)


            	Genus Chlamydochaera: Fruit-hunter - related to Cochoa

          


          Now usually considered a distinct family distantly related to Picathartes:


          
            	Genus Chaetops: rock-jumpers (2 species)

          


          For other species previously in Turdidae, see Muscicapidae and chats.
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          Thucydides (c. 460 BC  c. 395 BC) (Greek ί, Thoukuddēs) was a Greek historian active in 5th century BC. Thucydides was the author of the History of the Peloponnesian War, which recounts the 5th century BC war between Sparta and Athens to the year 411 BC. Thucydides has been dubbed the father of "scientific history" due to his strict standards of evidence-gathering and analysis in terms of cause and effect without reference to intervention by the gods.


          He has also been called the father of the school of political realism, which views the relations between nations as based on might rather than right. His classical text is still studied at advanced military colleges worldwide.


          More generally, Thucydides showed an interest in developing an understanding of human nature to explain behaviour in such crises as plague and civil war. Some scholars lay greater emphasis on the Historys elaborate literary artistry and the powerful rhetoric of its speeches, insisting that its author exploited non-"scientific" literary genres no less than newer and rationalistic modes of explanation.


          


          Life


          In spite of his stature as a historian, we know relatively little about the life of Thucydides. The most reliable information comes from his own History of the Peloponnesian War, which expounds his nationality, paternity and native locality. Thucydides informs us that he fought in the war, contracted the plague and was exiled by the democracy.


          


          Evidence from the Classical Period


          Thucydides identifies himself as an Athenian, telling us that his father's name was Olorus and that he was from the Athenian deme of Halimous. He survived the Plague of Athens that killed Pericles and many other Athenians. He also records that he owned gold mines at Scapte Hyle, a district of Thrace on the Thracian coast, opposite the island of Thasos.
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          Because of his influence in the Thracian region, Thucydides tells us, he was sent as a strategos (general) to Thasos in 424 BC. During the winter of 424-423 BC, the Spartan general Brasidas attacked Amphipolis, a half-day's sail west from Thasos on the Thracian coast. Eucles, the Athenian commander at Amphipolis, sent to Thucydides for help. Brasidas, aware of Thucydides's presence on Thasos and his influence with the people of Amphipolis, and afraid of help arriving by sea, acted quickly to offer moderate terms to the Amphipolitans for their surrender, which they accepted. Thus, when Thucydides arrived, Amphipolis was already under Spartan control. (See Battle of Amphipolis.)


          Amphipolis was of considerable strategic importance, and news of its fall caused great consternation in Athens. It was blamed on Thucydides, although he claimed that it was not his fault and that he had simply been unable to reach it in time. Because of his failure to save Amphipolis, he was sent into exile:


          
            
              	

              	It was also my fate to be an exile from my country for twenty years after my command at Amphipolis; and being present with both parties, and more especially with the Peloponnesians by reason of my exile, I had leisure to observe affairs somewhat particularly.

              	
            

          


          Using his status as an exile from Athens to travel freely among the Peloponnesian allies, he was able to view the war from the perspective of both sides. During this time, he conducted important research for his history.
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          This is all that Thucydides tells us about his own life, but we are able to infer a few other facts from reliable contemporary sources. Herodotus tells us that Thucydides's father's name, Olorus, was connected with Thrace and Thracian royalty. Thucydides was probably connected through family to the Athenian statesman and general Miltiades, and his son Cimon, leaders of the old aristocracy supplanted by the Radical Democrats. Cimon's grandfather's name was Olorus, making the connection exceedingly likely. Another Thucydides lived before the historian and was also linked with Thrace, making a family connection between them very likely as well. Finally, Herodotus confirms the connection of Thucydides's family with the mines at Scapte Hyle.


          


          Education


          Although there is no certain evidence to prove it, the rhetorical character of Thucydides's narrative suggests that he was at least familiar with the teachings of the Sophists, traveling lecturers who frequented Athens and other Greek cities.


          It has also been asserted that Thucydides's strict focus on cause and effect, his fastidious devotion to observable phenomena to the exclusion of other factors and his austere prose were influenced by the methods and thinking of early medical writers such as Hippocrates of Kos. Some have gone so far as to assert that Thucydides had medical training.


          Both of these theories are inferences from the perceived character of Thucydides's history. While neither can be categorically rejected, there is no firm evidence for either.


          


          Character


          Inferences about Thucydides's character can only be drawn (with due caution) from his book. His sardonic sense of humor is evident throughout, as when, during his description of the Athenian plague, he remarks that old Athenians seemed to remember a rhyme which said that with the Dorian War would come a "great death". Some claimed that the rhyme was actually about a "great dearth" (limos), and was only remembered as "death" (loimos) due to the current plague. Thucydides then remarks that, should another Dorian War come, this time attended with a great dearth, the rhyme will be remembered as "dearth," and any mention of "death" forgotten.
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          Thucydides admired Pericles, approving of his power over the people, and shows a palpable distaste for the pandering demagogues who followed him. Thucydides did not approve of the democratic mob nor the radical democracy that Pericles ushered in but felt that it was acceptable in the hands of a good leader. Generally, Thucydides exhibits a lack of bias in his presentation of events, refusing, for example, to minimize the negative effect of his own failure at Amphipolis. Occasionally, however, strong passions break through, as in his scathing appraisals of the demagogues Cleon and Hyperbolus. Cleon has sometimes been connected with Thucydides's exile, which would suggest some bias in his presentation of him, but it should be noted that this connection is first made in a (not entirely reliable) biography written centuries after Thucydides's death, and may equally be no more than a backwards inference from Thucydides's evident disapproval of Cleon.


          Thucydides was clearly moved by the suffering inherent in war and concerned about the excesses to which human nature is apt to resort in such circumstances. This is evident in his analysis of the atrocities committed during civil conflict on Corcyra, which includes the memorable phrase "War is a violent teacher".


          


          The History of the Peloponnesian War
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          Thucydides wrote only one book: its modern title is the History of the Peloponnesian War. His entire contribution to history and historiography is contained in this one dense history of the 27-year war between Athens and its allies, and Sparta and its allies. The history breaks off near the end of the 21st year. Thucydides wanted to create an epic that would depict an event of greater importance than any previous war that the Greeks had fought.


          Thucydides is generally regarded as one of the first true historians. Like his predecessor Herodotus (often called "the father of history"), Thucydides places a high value on autopsy and eye-witness testimony, and writes about many episodes in which he himself probably took part. He also assiduously consulted written documents and interviewed participants in the events that he records. Unlike Herodotus, he did not recognize divine interventions in human affairs. He may have held unconscious biasesto modern eyes, he seems to underestimate the importance of Persian interventionbut he was the first historian who attempted anything like modern historical objectivity.


          One major difference between Thucydides's history and modern historical writing is that the former includes lengthy speeches that, as he himself states, were as best as could be remembered of what was saidor, perhaps, what he thought ought to have been said. These speeches are composed in a literary manner. Pericles' funeral oration, which includes an impassioned moral defence of democracy, heaps honour on the dead:


          
            
              	

              	The whole earth is the sepulchre of famous men; they are honoured not only by columns and inscriptions in their own land, but in foreign nations on memorials graven not on stone but in the hearts and minds of men.

              	
            

          


          Although attributed to Pericles, this passage appears to have been written by Thucydides for deliberate contrast with the account of the plague in Athens which immediately follows it:


          
            
              	

              	Though many lay unburied, birds and beasts would not touch them, or died after tasting them [...]. The bodies of dying men lay one upon another, and half-dead creatures reeled about the streets and gathered round all the fountains in their longing for water. The sacred places also in which they had quartered themselves were full of corpses of persons who had died there, just as they were; for, as the disaster passed all bounds, men, not knowing what was to become of them, became equally contemptuous of the gods' property and the gods' dues. All the burial rites before in use were entirely upset, and they buried the bodies as best they could. Many from want of the proper appliances, through so many of their friends having died already, had recourse to the most shameless sepultures: sometimes getting the start of those who had raised a pile, they threw their own dead body upon the stranger's pyre and ignited it; sometimes they tossed the corpse which they were carrying on the top of another that was burning, and so went off.

              	
            

          


          Classical scholar Jacqueline de Romilly first pointed out, just after the second world war, that one of Thucydides's central themes was the ethic of Athenian imperialism. Her analysis put his history in the context of Greek thought on the topic of international politics. Since her fundamental study, many scholars have begun studying the theme of power politics, id est realpolitik, in Thucydides's history.


          On the other hand, some authors, including Richard Ned Lebow, reject the common perception of Thucydides as a historian of naked realpolitik. They argue that actors on the world stage who had read his work would all have been put on notice that someone would be scrutinising their actions with a reporter's dispassion, rather than the mythmaker's and poet's compassion and were thus consciously or unconsciously participating in the writing of it. Thucydides's Melian dialogue is a lesson to reporters and to those who believe that one's leaders are always acting with perfect integrity on the world stage. It can also be interpreted as evidence of the moral decay of Athens from the shining city on the hill Pericles described in the Funeral Oration to a power-mad tyrant over other cities.


          Thucydides does not take the time to discuss the arts, literature or society in which the book is set and in which he himself grew up. He was writing about an event, not a period, and as such took lengths not to discuss anything unrelated.


          Leo Strauss, in his classic study The City and Mansee especially pp. 23031argued that Thucydides had a deeply ambivalent understanding of Athenian democracy: on one hand, "his wisdom was made possible" by the Periclean democracy, on account of its liberation of individual daring and enterprise and questioning; but this same liberation spurred the immoderation of limitless political ambition and thus imperialism, and eventually civic strife. This is the essence of the tragedy of Athens or of democracy  this is the tragic wisdom that Thucydides conveys, which he learned in a sense from Athenian democracy. More conventional scholars view him as recognising and teaching the lesson that democracies do need leadershipand that leadership can be dangerous to democracy.


          


          Thucydides versus Herodotus


          
            [image: Herodotus and Thucydides]

            
              Herodotus and Thucydides
            

          


          Thucydides and his immediate predecessor Herodotus both exerted a significant influence on Western historiography. Thucydides does not mention his counterpart by name, but his famous introductory statement


          
            
              	

              	To hear this history rehearsed, for that there be inserted in it no fables, shall be perhaps not delightful. But he that desires to look into the truth of things done, and which (according to the condition of humanity) may be done again, or at least their like, shall find enough herein to make him think it profitable. And it is compiled rather for an everlasting possession than to be rehearsed for a prize.

              	
            

          


          is thought to refer to him.


          Herodotus records in his Histories not only the events of the Persian Wars but also geographical and ethnographical information, as well as the miraculous and mythical stories ("fables") related to him during his extensive travels. If confronted with conflicting or unlikely accounts, he leaves the reader to decide what to believe. The work of Herodotus is reported to have been read ("rehearsed") at festivals, where prizes were awarded, as at Olympia.


          Herodotus views history as a source of moral lessons, with conflicts and wars flowing from initial acts of injustice that propagate through cycles of revenge. In contrast, Thucydides claims to confine himself to factual reports of contemporary political and military events, based on unambiguous, first-hand, eye-witness accounts, although - unlike Herodotus - he does not reveal his sources. Thucydides views life exclusively as political life, and history in terms of political history. Morality plays no role in the analysis of political events while geographic and ethnographic aspects are, at best, of secondary importance.


          Thucydides was held up as a paragon of truthful history-writing by subsequent Greek historians like Ctesias, Diodorus, Strabo, Polybius and Plutarch. Lucian refers to Thucydides as having given Greek historians their law, requiring them to say what had been done (ὡ ἐά). Greek historians of the 4th century BC accepted that history was political history and that contemporary history was the proper domain of a historian. Unlike Thucydides, however, they continued to view history as a source of moral lessons. Some of them wrote pamphlets denigrating Herodotus, the "father of lies", although the Roman politician and writer Cicero dubs him the "father of history."
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              Machiavelli
            

          


          Thucydides and Herodotus were largely forgotten during the Middle Ages, but the latter became highly respected again in the 16th and 17th century, in part due to the discovery of America, where customs and animals were encountered even more surprising than those related by Herodotus, and in part because of the Reformation, during which the Histories provided a basis for establishing biblical chronology as advocated by Isaac Newton.


          Even during the Renaissance, Thucydides attracted less interest among historians than his successor Polybius. Although Niccol Machiavelli, the 16th century Florentine political philosopher who wrote Il Principe (The Prince), in which he held that the sole aim of a prince (politician) was to seek power regardless of religious or ethical considerations, does not much mention Thucydides, later authors have observed a close affinity between them. In the 17th century, the English political philosopher Thomas Hobbes, the author of an influential book, Leviathan, which advocated highly authoritarian systems of government, was an admirer of Thucydides and wrote an important translation in 1628. Thucydides, Hobbes and Machiavelli are together considered the founding fathers of political realism, according to which states are primarily motivated by the desire for military and economic power or security, rather than ideals or ethics.


          The reputation of Thucydides was greatly revived in the 19th century. A cult developed among German philosophers like Friedrich Schelling, Friedrich Schlegel and Friedrich Nietzsche, who claimed that, "in him [Thucydides], the portrayer of man, that culture of the most impartial knowledge of the world finds its last glorious flower." Among leading historians, such as Eduard Meyer, Macaulay, and Leopold von Ranke, who developed modern source-based history writing, Thucydides was again the model historian. They valued in particular the philosophical and artistic component of his work. However, the reputation of Herodotus was high as well among German historians: the history of civilization was increasingly viewed as complementary to political history.


          In the 20th century, a different mode of historiography was pioneered by Johan Huizinga, Marc Bloch and Braudel. This was not inspired by Thucydides; instead, it emphasized the study of long-term cultural and economic developments, and the patterns of everyday life, over that of political history. The Annales School, which represents this direction, has been viewed as extending the tradition of Herodotus. At the same time, the influence of Thucydides became increasingly prominent in the area of international relations through the work of Hans Morgenthau, Leo Strauss and Edward Carr.


          The tension between the Thucydidean and Herodotean traditions extends beyond historical research. According to Irving Kristol, considered the founder of American Neoconservatism, Thucydides wrote "the favorite neoconservative text on foreign affairs," and Thucydides is a required text at the Naval War College. On the other hand, author and labour lawyer Thomas Geoghegan recommends Herodotus as a better source than Thucydides for drawing historical lessons relevant for the present.


          


          Thucydides in popular culture


          In 1991, the BBC broadcast a new version of John Barton's 'The War that Never Ends', which had first been performed on stage in the 1960s. This adapts Thucydides' text, together with short sections from Plato's dialogues. More information about it can be found on the Internet Movie Database.


          


          Quotations


          
            	"But, the bravest are surely those who have the clearest vision of what is before them, glory and danger alike, and yet notwithstanding, go out to meet it."


            	"The strong do what they can and the weak suffer what they must."


            	"It is a general rule of human nature that people despise those who treat them well, and look up to those who make no concessions."


            	"War takes away the easy supply of daily wants, and so proves a rough master, that brings most men's characters to a level with their fortunes."


            	"The cause of all these evils was the lust for power arising from greed and ambition; and from these passions proceeded the violence of parties once engaged in contention."

          


          


          Quotations about Thucydides


          
            	... the first page of Thucydides is, in my opinion, the commencement of real history. All preceding narrations are so intermixed with fable, that philosophers ought to abandon them, to the embellishments of poets and orators. (David Hume, Of the Populousness of Ancient Nations)
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              	General
            


            
              	Name, Symbol, Number

              	thulium, Tm, 69
            


            
              	Chemical series

              	lanthanides
            


            
              	Group, Period, Block

              	n/a, 6, f
            


            
              	Appearance

              	silvery gray

              [image: ]
            


            
              	Standard atomic weight

              	168.93421 (2) gmol1
            


            
              	Electron configuration

              	[Xe] 4f13 6s2
            


            
              	Electrons per shell

              	2, 8, 18, 31, 8, 2
            


            
              	Physical properties
            


            
              	Phase

              	solid
            


            
              	Density (near r.t.)

              	9.32 gcm3
            


            
              	Liquid density at m.p.

              	8.56 gcm3
            


            
              	Melting point

              	1818 K

              (1545 C, 2813 F)
            


            
              	Boiling point

              	2223 K

              (1950 C, 3542 F)
            


            
              	Heat of fusion

              	16.84  kJmol1
            


            
              	Heat of vaporization

              	247  kJmol1
            


            
              	Specific heat capacity

              	(25C) 27.03 Jmol1K1
            


            
              	
                
                  
                    Vapor pressure
                  

                  
                    	P(Pa)

                    	1

                    	10

                    	100

                    	1 k

                    	10 k

                    	100 k
                  


                  
                    	at T(K)

                    	1117

                    	1235

                    	1381

                    	1570

                    	(1821)

                    	(2217)
                  

                

              
            


            
              	Atomic properties
            


            
              	Crystal structure

              	hexagonal
            


            
              	Oxidation states

              	3

              ( basic oxide)
            


            
              	Electronegativity

              	1.25 (Pauling scale)
            


            
              	Ionization energies

              ( more)

              	1st: 596.7  kJmol1
            


            
              	2nd: 1160 kJmol1
            


            
              	3rd: 2285 kJmol1
            


            
              	Atomic radius

              	175  pm
            


            
              	Atomic radius (calc.)

              	222 pm
            


            
              	Miscellaneous
            


            
              	Magnetic ordering

              	no data
            


            
              	Electrical resistivity

              	( r.t.) (poly) 676 nm
            


            
              	Thermal conductivity

              	(300K) 16.9 Wm1K1
            


            
              	Thermal expansion

              	( r.t.) (poly)

              13.3 m/(mK)
            


            
              	Young's modulus

              	74.0 GPa
            


            
              	Shear modulus

              	30.5 GPa
            


            
              	Bulk modulus

              	44.5 GPa
            


            
              	Poisson ratio

              	0.213
            


            
              	Vickers hardness

              	520 MPa
            


            
              	Brinell hardness

              	471 MPa
            


            
              	CAS registry number

              	7440-30-4
            


            
              	Selected isotopes
            


            
              	
                
                  
                    Main article: Isotopes of thulium
                  

                  
                    	iso

                    	NA

                    	half-life

                    	DM

                    	DE ( MeV)

                    	DP
                  


                  
                    	167Tm

                    	syn

                    	9.25 d

                    	

                    	0.748

                    	167Er
                  


                  
                    	168Tm

                    	syn

                    	93.1 d

                    	

                    	1.679

                    	168Er
                  


                  
                    	169Tm

                    	100%

                    	169Tm is stable with 100 neutrons
                  


                  
                    	170Tm

                    	syn

                    	128.6 d

                    	-

                    	0.968

                    	170Yb
                  


                  
                    	171Tm

                    	syn

                    	1.92 y

                    	-

                    	0.096

                    	171Yb
                  

                

              
            


            
              	References
            

          


          Thulium (pronounced /ˈjuːliəm/) is a chemical element that has the symbol Tm and atomic number 69. A lanthanide element, thulium is the least abundant of the rare earths. It is an easily workable metal with a bright silvery-gray luster and can be cut by a knife. It has some corrosion resistance in dry air and good ductility. Naturally occurring thulium is made entirely of the stable isotope Tm-169.


          


          Applications


          
            	Thulium has been used to create laser light but high production costs have prevented other commercial uses from being developed.


            	High temperature superconductors use thulium as a better cathode than yttrium.


            	When stable, thulium (Tm-169) is bombarded in a nuclear reactor it can later serve as a radiation source in portable X-ray devices.


            	The unstable isotope Tm-171 could possibly be used as an energy source.


            	Tm-169 has potential use in ceramic magnetic materials called ferrites, which are used in microwave equipment.

          


          


          History


          Thulium was discovered by Swedish chemist Per Teodor Cleve in 1879 by looking for impurities in the oxides of other rare earth elements (this was the same method Carl Gustaf Mosander earlier used to discover some other rare earth elements). Cleve started by removing all of the known contaminants of erbia (Er2O3) and upon additional processing, obtained two new substances; one brown and one green. The brown substance turned out to be the oxide of the element holmium and was named holmia by Cleve and the green substance was the oxide of an unknown element. Cleve named the oxide thulia and its element thulium after Thule, Scandinavia.


          Thulium was so rare that none of the early workers had enough of it to purify sufficiently to actually see the green colour; they had to be content with observing the strengthening of the two characteristic absorption bands, as erbium was progressively removed. The first researcher to obtain thulium nearly pure was the British expatriate working on a large scale at New Hampshire College in Durham NH: Charles James. In 1911, he reported his results, having used his discovered method of bromate fractional crystallization to do the purification. He famously needed 15,000 "operations" to establish that the material was homogeneous.


          High purity thulium oxide was first offered commercially in the late 1950's, as a result of the adoption of ion-exchange separation technology. Lindsay Chemical Division of American Potash & Chemical Corporation offered it in grades of 99% and 99.9% purity, priced at US $850 or $900, respectively, per pound as of January 1959. This was the same price being asked for comparable grades of europium or terbium oxide; only lutetium oxide cost more (among the rare earths). The minimum order was one gram (at $4.50 or $5.00, depending on purity).


          


          Occurrence


          The element is never found in nature in pure form, but it is found in small quantities in minerals with other rare earths. It is principally extracted from monazite (~0.007% thulium) ores found in river sands through ion-exchange. Newer ion-exchange and solvent extraction techniques have led to easier separation of the rare earths, which has yielded much lower costs for thulium production. The principal source today are the ion adsorption clays of southern China. In the versions of these, where about two-thirds of the total rare earth content is yttrium, thulium is about 0.5% (or about tied with lutetium for rarity). The metal can be isolated through reduction of its oxide with lanthanum metal or by calcium reduction in a closed container. None of thulium's natural compounds are commercially important.


          Thulium is a rare element used to power portable X-ray machines.


          


          Isotopes


          Naturally occurring thulium is composed of 1 stable isotope, Tm-169 (100% natural abundance). 31 radioisotopes have been characterized, with the most stable being Tm-171 with a half-life of 1.92 years, Tm-170 with a half-life of 128.6 days, Tm-168 with a half-life of 93.1 days, and Tm-167 with a half-life of 9.25 days. All of the remaining radioactive isotopes have half-lifes that are less than 64 hours, and the majority of these have half lifes that are less than 2 minutes. This element also has 14 meta states, with the most stable being Tm-164m (t 5.1 minutes), Tm-160m (t 74.5 seconds) and Tm-155m (t 45 seconds).


          The isotopes of thulium range in atomic weight from 145.966 u (Tm-146) to 176.949 u (Tm-177). The primary decay mode before the most abundant stable isotope, Tm-169, is electron capture, and the primary mode after is beta emission. The primary decay products before Tm-169 are element 68 (erbium) isotopes, and the primary products after are element 70 (ytterbium) isotopes.


          


          Precautions


          Thulium has a low-to-moderate degree of acute toxicity and should be handled with care. Metallic thulium in dust form presents a fire and explosion hazard.


          


          Fiction


          Thulium is used as interstellar money in the book Illegal Aliens (authors Nick Polotta and Phil Foglio), due to its rarity and lack of other uses.
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              A shelf cloud associated with a heavy or severe thunderstorm over Enschede, The Netherlands.
            

          


          A thunderstorm, also called an electrical storm, lightning storm or t-storm, is a form of weather characterized by the presence of lightning and its attendant thunder.


          


          Life cycle
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              Airflow diagrams showing three stages of a thunderstorm life cycle.
            

          


          Warm air is less concentrated than cool air, so warm air rises within cooler air, similar to hot air balloons. Clouds form as warm air carrying moisture rises within cooler air. As the warm air rises, it cools. The moist water vapour begins to condense. When the moisture condenses, this releases energy that keeps the air warmer than its surroundings, so that it continues to rise. If enough instability is present in the atmosphere, this process will continue long enough for cumulonimbus clouds to form, which support lightning and thunder.


          All thunderstorms, regardless of type, go through three stages: the cumulus stage, the mature stage, and the dissipation stage. Depending on the conditions present in the atmosphere, these three stages can take anywhere from 20 minutes to several hours to occur.


          


          Cumulus stage


          The first stage of a thunderstorm is the cumulus stage, or developing stage. In this stage, masses of moisture are lifted upwards into the atmosphere. The trigger for this lift can be insolation heating the ground producing thermals, areas where two winds converge forcing air upwards, or where winds blow over terrain of increasing elevation. The moisture rapidly cools into liquid drops of water, which appears as cumulus clouds. As the water vapor condenses into liquid, latent heat is released which warms the air, causing it to become less dense than the surrounding dry air. The air tends to rise in an updraft through the process of convection (hence the term convective precipitation). This creates a low-pressure zone beneath the forming thunderstorm. In a typical thunderstorm, some 5108 kg of water vapour are lifted, and the amount of energy released when this condenses is about equal to the energy used by a city (US-2002) of 100,000 during a month.


          


          Mature stage


          
            [image: Anvil shaped thundercloud in the mature stage]

            
              Anvil shaped thundercloud in the mature stage
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              Cumulonimbus cloud over White Canyon in Utah
            

          


          In the mature stage of a thunderstorm, the warmed air continues to rise until it reaches existing air which is warmer, and the air can rise no further. Often this 'cap' is the tropopause. The air is instead forced to spread out, giving the storm a characteristic anvil shape. The resulting cloud is called cumulonimbus incus. The water droplets coalesce into heavy droplets and freeze to become ice particles. As these fall they melt to become rain. If the updraft is strong enough, the droplets are held aloft long enough to be so large that they do not melt completely and fall as hail. While updrafts are still present, the falling rain creates downdrafts as well. The simultaneous presence of both an updraft and downdrafts marks the mature stage of the storm, and during this stage considerable internal turbulence can occur in the storm system, which sometimes manifests as strong winds, severe lightning, and even tornadoes.


          Typically, if there is little wind shear, the storm will rapidly enter the dissipating stage and 'rain itself out', but if there is sufficient change in wind speed and/or direction the downdraft will be separated from the updraft, and the storm may become a supercell, and the mature stage can sustain itself for several hours.


          In certain cases however, even with little wind shear, if there is enough atmospheric support and instability in place for the thunderstorm to feed on, it may even maintain its mature stage a bit longer than most storms.


          


          Dissipating stage


          In the dissipation stage, the thunderstorm is dominated by the downdraft. If atmospheric conditions do not support super cellular development, this stage occurs rather quickly, some 20-30 minutes into the life of the thunderstorm. The downdraft will push down out of the thunderstorm, hit the ground and spread out. The cool air carried to the ground by the downdraft cuts off the inflow of the thunderstorm, the updraft disappears and the thunderstorm will dissipate.


          


          Classification
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              A single cell thunderstorm.
            

          


          There are four main types of thunderstorms: single cell, multicell, squall line (also called multicell line) and supercell. Which type forms depends on the instability and relative wind conditions at different layers of the atmosphere (" wind shear"). 


          Single cell


          This term technically applies to a single thunderstorm with one main updraft. Within a cluster of thunderstorms, the term "cell" refers to each separate principal updraft.


          Thunderstorm cells can and do form in isolation to other cells. Such storms are rarely severe and are a result of local atmospheric instability; hence the term "air mass thunderstorm". These are the typical summer thunderstorm in many temperate locales. They also occur in the cool unstable air which often follows the passage of a cold front from the sea during winter.


          While most single cell thunderstorms move, there are some unusual circumstances where they remain stationary. When this happens, catastrophic flooding is possible. In Rapid City, South Dakota, in 1972, an unusual alignment of winds at various levels of the atmosphere combined to produce a continuous, stationary cell which dropped an enormous quantity of rain, resulting in devastating flash flooding . A similar event occurred in Boscastle, England, on 16 August 2004 .


          


          Multicell cluster


          Multi cell storms form as clusters of storms but may then evolve into an organized line or lines of storms. They often arise from convective updrafts in or near mountain ranges and linear weather boundaries, usually strong cold fronts or troughs of low pressure.


          


          Multicell lines


          Multicell line storms, commonly referred to as " squall lines", occur when multi cellular storms form in a line rather than clusters. They can be hundreds of miles long, move swiftly, and be preceded by a gust front. Heavy rain, hail, lightning, very strong winds and even isolated tornadoes can occur over a large area in a squall line. Bow echoes can form within squall lines, bringing with them even higher winds.


          An unusually powerful type of squall line called a derecho occurs when an intense squall line travels for several hundred miles, often leaving widespread damage over thousands of square miles.


          Occasionally, squall lines also form near the outer rain band of tropical cyclones. The squall line is propelled by its own outflow, which reinforces continuous development of updrafts along the leading edge.


          This kind of storm is also known as "Wind of the Stony Lake" (Traditional Chinese:石湖風, Simplified Chinese: 石湖风) in southern China.


          


          Supercell


          
            [image: The setting sun illuminates the top of a classic anvil-shaped thunderstorm cloud in eastern Nebraska, United States.]

            
              The setting sun illuminates the top of a classic anvil-shaped thunderstorm cloud in eastern Nebraska, United States.
            

          


          Supercell storms are large, severe quasi-steady-state storms which feature wind speed and direction that vary with height ("wind shear"), separate downdrafts and updrafts (i.e., precipitation is not falling through the updraft) and a strong, rotating updraft (a " mesocyclone"). These storms normally have such powerful updrafts that the top of the cloud (or anvil) can break through the troposphere and reach into the lower levels of the stratosphere and can be 15miles (24km) wide. These storms can produce destructive tornadoes, sometimes F3 or higher, extremely large hailstones (4 inch or 10 cm diameter), straight-line winds in excess of 80 mph (130 km/h), and flash floods. In fact, most tornadoes occur from this kind of thunderstorm.


          


          Severe thunderstorm


          A severe thunderstorm is a term designated to a thunderstorm that has reached a predetermined level of severity. Often this level is determined by the storm being strong enough to inflict wind or hail damage. In the United States, a storm is considered severe if winds reach over 50knots (58mph or 93km/h), hail is inch (2cm) diameter or larger, or if a funnel cloud or tornadoes are spotted. Though a funnel cloud or tornado indicates the presence of a severe thunderstorm, a tornado warning would then be issued in place of a severe thunderstorm warning.


          In Canada, a severe thunderstorm is defined as either having tornadoes, wind gusts of 90 km/h or greater, hail of 2 centimetres in diameter or greater, a rainfall rate greater than 50 millimetres in 1 hour or 75 millimetres in 3 hours.


          Severe thunderstorms can occur from any type of thunderstorm, however multicell and squall lines represent the most common forms. Supercells are often the most powerful type of severe thunderstorm.


          


          Back-building thunderstorm


          A back-building thunderstorm is a thunderstorm in which new development takes place on the upwind side (usually the west or southwest side in North America), such that the storm seems to remain stationary or propagate in a backward direction. Although the storm often appears to be stationary or even moving upwind on radar, this is actually an illusion. The storm in reality is a multi-cell storm with new, more vigorous, cells being formed on the upwind side replacing older cells which continue to drift downstream.


          


          Mesoscale Convective System


          Multicell or squall line systems may form within a meteorologically important feature known as Mesoscale Convective System (MCS) stretching for hundreds of kilometres. The Mesoscale Convective Complex is a closely related phenomenon. They are large enough to have a pronounced effect on the upper-level and surface weather pattern and may influence forecasts over a large area. MCS systems are common in the Midwestern United States and the Canadian Prairies during the summer months and produce much of the region's important agricultural rainfall. Prior to the discovery of the MCS phenomenon, the individual thunderstorms were thought of as independent entities, each being effectively impossible to predict. The MCS is amenable to forecasting, and a meteorologist can predict with high accuracy the percentage of the MCS that will be affected by thunderstorms. However, the meteorologist still cannot predict exactly where each thunderstorm will occur within the MCS.


          


          Energy
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              Thunderstorm, Garajau, Madeira
            

          


          If the quantity of water that is condensed in and subsequently precipitated from a cloud is known, then the total energy of a thunderstorm can be calculated. In an average thunderstorm, the energy released amounts to about 10,000,000 kilowatt-hours (3.61013 joule), which is equivalent to a 20-kiloton nuclear warhead. A large, severe thunderstorm might be 10 to 100 times more energetic.


          


          Where thunderstorms occur
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              Illustration of a cold front
            

          


          Thunderstorms occur throughout the world, even in the polar regions, with the greatest frequency in tropical rainforest areas, where they may occur nearly daily. Kampala and Tororo in Uganda have each been mentioned as the most thunderous places on Earth, an accolade which has also been bestowed upon Bogor on Java, Indonesia or Singapore. Thunderstorms are associated with the various monsoon seasons around the globe, and they populate the rainbands of all tropical cyclones. In temperate regions, they are most frequent in spring and summer, although they can occur along or ahead of cold fronts at any time of year. They may also occur within a cooler air mass following the passage of a cold front over a relatively warmer body of water. Thunderstorms are rare in polar regions because of cold surface temperatures.


          Some of the most powerful and dangerous thunderstorms occur over the United States, particularly in the Midwest and the southern states. These storms can produce large hail and powerful tornadoes. Thunderstorms are relatively uncommon along much of the West Coast of the United States, but they occur with greater frequency in the inland areas, particularly the Sacramento and San Joaquin Valleys of California. Furthermore, in spring and summer, they occur nearly daily in certain areas of the Rocky Mountains. In the Northeast, storms take on similar characteristics and patterns as the Midwest, only less frequently and severely. Probably the most thunderous region outside of the Tropics is Florida. During the summer, violent thunderstorms are an almost daily occurrence over central and southern parts of the state. In more contemporary times, thunderstorms have taken on the role of a curiosity. Every spring, storm chasers head to the Great Plains of the United States and the Canadian Prairies to explore the visual and scientific aspects of storms and tornadoes.


          


          Lightning
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          Lightning is an electrical discharge that occurs in a thunderstorm. It can be seen in the form of a bright streak (or bolt) from the sky. Lightning occurs when an electrical charge is built up within a cloud. When a large enough charge is built up, a large discharge will occur and can be seen as lightning. The temperature of a lightning bolt can be five times hotter than the surface of the sun. Although the lightning is extremely hot, the duration is short and 90% of victims survive. Contrary to the popular idea that lightning does not strike twice in the same spot, some people have been struck by lightning over three times, and skyscrapers like the Empire State Building have been struck numerous times in the same storm. There are several types of lightning:


          
            	In-cloud lightning is the most common. It is lightning within a cloud and is sometimes called intra-cloud or sheet lightning.


            	Cloud to ground lightning is when a bolt of lightning from a cloud strikes the ground. This form poses the greatest threat to life and property.


            	Ground to cloud lightning is when a lightning bolt is induced from the ground to the cloud.


            	Cloud to cloud lightning is rarely seen and is when a bolt of lightning arcs from one cloud to another.


            	Ball lightning is extremely rare and has several hypothesized explanations. It is seen in the form of a 20 to 200 centimeter ball.


            	Cloud to air lightning is when lightning from a cloud hits air of a different charge.


            	Dry lightning is a misnomer which refers to a thunderstorm whose precipitation does not reach the ground.

          


          


          Mythology


          Thunderstorms have had a lasting and powerful influence on early civilizations. Romans thought them to be battles waged by Jupiter, who hurled lightning bolts forged by Vulcan. Thunderstorms were associated with the Thunderbirds, held by Native Americans to be a servant of the Great Spirit. Mjolnir, the hammer of the germanic and nordic god of thunder, Thor, had the ability to throw lightning bolts.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Thunderstorm"
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              	The Unknown Rebel - This famous photo, taken on 5 June 1989 by photographer Jeff Widener, depicts an unknown student attempting to halt the PLA's advancing tanks.
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          The Tiananmen Square protests of 1989 culminating in the Tiananmen Square Massacre - referred to in China as the June Fourth Incident to avoid confusion with two other Tiananmen Square protests - were a series of demonstrations led by labor activists, students, and intellectuals in the People's Republic of China (PRC) between April 15 and June 4, 1989. While the protests lacked a unified cause or leadership, participants were generally against the authoritarianism and economic policies of the ruling Chinese Communist Party and voiced calls for democratic reform within the structure of the government. The demonstrations centered on Tiananmen Square in Beijing, but large-scale protests also occurred in cities throughout China, including Shanghai, which stayed peaceful throughout the protests. In Beijing, the resulting military crackdown on the protesters by the PRC government left many civilians dead or injured. The reported tolls ranged from 200300 (PRC government figures), to 300800 ( The New York Times), and to 2,0003,000 (Chinese student associations and Chinese Red Cross).


          Following the violence, the government conducted widespread arrests to suppress protesters and their supporters, cracked down on other protests around China, banned the foreign press from the country and strictly controlled coverage of the events in the PRC press. Members of the Party who had publicly sympathized with the protesters were purged, with several high-ranking members placed under house arrest, such as General Secretary Zhao Ziyang. The violent suppression of the Tiananmen Square protest caused widespread international condemnation of the PRC government.
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          In the Chinese language, the incident is most commonly known as the June Fourth Movement ( simplified Chinese: 六四运动; traditional Chinese: 六四運動), the June Fourth Incident (Chinese: 六四事件), or colloquially, simply Six-four (June 4th) (Chinese: 六四). The nomenclature of the former is consistent with the customary names of the other two great protest actions that occurred in Tiananmen Square: the May Fourth Movement of 1919, and the April Fifth Movement of 1976. Other names which have been used in the Chinese language include June Fourth Massacre (Chinese: 六四屠城; pinyin: Li-S Tchng or Chinese: 六四屠杀; pinyin: Li-S Tshā). The government of the People's Republic of China has referred to the event as the Political Turmoil between Spring and Summer of 1989 (Chinese: 春夏之交的政治風波).


          


          Background
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          Since 1978, Deng Xiaoping had led a series of economic and political reforms which had led to the gradual implementation of a market economy and some political liberalization that relaxed the system set up by Mao Zedong.


          Some students and intellectuals believed that the reforms had not gone far enough and that China needed to reform its political system. They were also concerned about the social and political controls that the Communist Party of China still had. This group had also seen the political liberalization that had been undertaken in the name of glasnost by Mikhail Gorbachev, so they had been hoping for comparable reform.


          The Tiananmen Square protests in 1989 were in large measure sparked by the death of former Secretary General Hu Yaobang. Hu Yaobang's resignation from the position of Secretary General of the CPC had been announced on January 16, 1987. His forthright calls for "rapid reform" and his almost open contempt of "Maoist excesses" had made him a suitable scapegoat in the eyes of Deng Xiaoping and others, after the pro-democracy student protests of 19861987 . Included in his resignation was also a "humiliating self-criticism", which he was forced to issue by the Central Committee of the Communist Party. Hu Yaobang's sudden death, due to heart attack, on April 15, 1989 provided a perfect opportunity for the students to gather once again, not only to mourn the deceased Secretary General, but also to have their voices heard in "demanding a reversal of the verdict against him" and bringing renewed attention to the important issues of the 19861987 pro-democracy protests and possibly also to those of the Democracy Wall protests in 19781979


          


          Protest goals
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          Protests started out on a small scale, on April 16 and April 17, in the form of mourning for Hu Yaobang and demands that the party revise their official view of him. On April 18, 10,000 students staged a sit-in on Tian'anmen square, in front of the Great Hall of the People. On the same evening, a few thousand students gathered in front of Zhongnanhai, the residence of the government, demanding to see government leaders. They were dispersed by security.


          The protests gained momentum after news of the confrontation between students and police spread; the belief by students that the Chinese media was distorting the nature of their activities also led to increased support (although one national newspaper, the Science and Technology Daily ( simplified Chinese: 科技日报; traditional Chinese: 科技日報), published, in its issue dated April 19, an account of the April 18 sit-in).


          On the night of April 21, the day before Hu's funeral, some 100,000 students marched on Tiananmen square, gathering there before the square could be closed off for the funeral. On April 22, they requested, in vain, to meet premier Li Peng, widely regarded to be Hu's political rival. On the same day, protests happened in Xi'an and Changsha.


          From April 21 to April 23, students from Beijing called for a strike at universities, which included teachers and students boycotting classes. The government, which was well aware of the political storm caused by the now-legitimized 1976 Tiananmen Incident, was alarmed. On April 26, following an internal speech made by Deng Xiaoping, the CPC's official newspaper People's Daily issued a front-page editorial titled Uphold the flag to clearly oppose any turmoil, attempting to rally the public behind the government, and accused "extremely small segments of opportunists" of plotting civil unrest. The statement enraged the students, and on April 27 about 50,000 students assembled on the streets of Beijing, disregarding the warning of a crackdown made by authorities, and demanded that the government revoke the statement.


          In Beijing, a majority of students from the city's numerous colleges and universities participated with support of their instructors and other intellectuals. The students rejected official Communist Party-controlled student associations and set up their own autonomous associations. The students viewed themselves as Chinese patriots, as the heirs of the May Fourth Movement for "science and democracy" of 1919. The protests also evoked memories of the Tiananmen Square protests of 1976 which had eventually led to the ousting of the Gang of Four. From its origins as a memorial to Hu Yaobang, who was seen by the students as an advocate of democracy, the students' activity gradually developed over the course of their demonstration from protests against corruption into demands for freedom of the press and an end to, or the reform of, the rule of the PRC by the Communist Party of China and Deng Xiaoping, the de facto paramount Chinese leader. Partially successful attempts were made to reach out and network with students in other cities and with workers.


          Although the initial protests were made by students and intellectuals who believed that the Deng Xiaoping reforms had not gone far enough and China needed to reform its political systems, they soon attracted the support of urban workers who believed that the reforms had gone too far. This occurred because the leaders of the protests focused on the issue of corruption, which united both groups, and because the students were able to invoke Chinese archetypes of the selfless intellectual who spoke truth to power.


          Unlike the Tiananmen protests of 1987, which consisted mainly of students and intellectuals, the protests in 1989 commanded widespread support from the urban workers who were alarmed by growing inflation and corruption. In Beijing, they were supported by a large number of people. Similar numbers were found in major cities throughout mainland China such as Urumqi, Shanghai and Chongqing; and later in Hong Kong, Taiwan and Chinese communities in North America and Europe.


          


          Protests escalate


          


          On May 4, approximately 100,000 students and workers marched in Beijing making demands for free media reform and a formal dialogue between the authorities and student-elected representatives. The government rejected the proposed dialogue, only agreeing to talk to members of appointed student organizations. On May 13, two days prior to the highly-publicized state visit by the reform-minded Soviet leader Mikhail Gorbachev, huge groups of students occupied Tiananmen Square and started a hunger strike, insisting the government withdraw the accusation made in the People's Daily editorial and begin talks with the designated student representatives. Hundreds of students went on hunger strikes and were supported by hundreds of thousands of protesting students and part of the population of Beijing, for one week.


          Protests and strikes began at colleges in other cities, with many students traveling to Beijing to join the demonstration. Generally, the demonstration at Tiananmen Square was well-ordered, with daily marches of students from various Beijing area colleges displaying their solidarity with the boycott of college classes and with the developing demands of the protest. The students sang " The Internationale", the world socialist anthem, on their way to and within the square. The students even showed a surprising gesture of respect to the government by helping police arrest three men from Hunan Province, including Yu Dongyue, who had thrown ink on the large portrait of Mao that hangs from Tiananmen, just north of the square.


          


          The students ultimately decided that in order to sustain their movement and impede any loss of momentum a hunger strike would need to be enacted. The students' decision to undertake the hunger strike was a defining moment in their movement. The hunger strike began in May 1989 and grew to include "more than one thousand persons" (Liu 1994, 315). The hunger strike brought widespread support for the students and "the ordinary people of Beijing rallied to protect the hunger strikers...because the act of refusing sustenance and courting government reprisals convinced onlookers that the students were not just seeking personal gains but (were) sacrificing themselves for the Chinese people as a whole" (Calhoun 1994, 113).


          On May 19 at 4:50 am, General Secretary Zhao Ziyang ( simplified Chinese: 赵紫阳; traditional Chinese: 趙紫陽) went to the Square and made a speech urging the students to end the hunger strike. Part of his speech was to become a famous quote, when he said, referring to the older generation of people in China, "We are already old, it doesn't matter to us any more." In contrast, the students were young and he urged them to stay healthy and not to sacrifice themselves so easily. Zhao's visit to the Square was his last public appearance.


          Partially successful attempts were made to negotiate with the PRC government, who were located nearby in Zhongnanhai, the Communist Party headquarters and leadership compound. Because of the visit of Mikhail Gorbachev, foreign media were present in mainland China in large numbers. Their coverage of the protests was extensive and generally favorable towards the protesters, but pessimistic that they would attain their goals. Toward the end of the demonstration, on May 30, a statue of the Goddess of Democracy was erected in the Square and came to symbolize the protest to television viewers worldwide.


          The Standing Committee of the Politburo, along with the party elders (retired but still-influential former officials of the government and Party), were, at first, hopeful that the demonstrations would be short-lived or that cosmetic reforms and investigations would satisfy the protesters. They wished to avoid violence if possible, and relied at first on their far-reaching Party apparatus in attempts to persuade the students to abandon the protest and return to their studies. One barrier to effective action was that the leadership itself supported many of the demands of the students, especially the concern with corruption. However, one large problem was that the protests contained many people with varying agendas, and hence it was unclear with whom the government could negotiate, and what the demands of the protesters were. The confusion and indecision among the protesters was also mirrored by confusion and indecision within the government. The official media mirrored this indecision as headlines in the People's Daily alternated between sympathy with the demonstrators and denouncing them.


          Among the top leadership, General Secretary Zhao Ziyang was strongly in favour of a soft approach to the demonstrations while Li Peng was seen to argue in favour of a crackdown. Ultimately, the decision to forcefully intervene on the demonstrations was made by a group of Party elders who saw abandonment of single-party rule as a return of the chaos of the Cultural Revolution. Although most of these people had no official position, they were able to control the military. Deng Xiaoping was chairman of the Central Military Commission and was able to declare martial law; Yang Shangkun ( simplified Chinese: 杨尚昆) was President of the People's Republic of China, which, although a symbolic position under the 1982 Constitution, was legally the commander-in-chief of the armed forces. The Party elders believed that lengthy demonstrations were a threat to the stability of the country. The demonstrators were seen as tools of advocates of " bourgeois liberalism" who were pulling the strings behind the scenes, as well as tools of elements within the party who wished to further their personal ambitions.


          


          Nationwide and outside mainland China


          At the beginning of the movement, the Chinese news media had a rare opportunity to broadcast the news freely and truly. Most of the news media were free to write and report however they wanted due to lack of control from the central and local governments. The news was spread quickly across the land. According to Chinese news media's report, students and workers in over 400 cities, including cities in Inner Mongolia, also organized and started to protest. People also traveled to the capital to join the protest in the Square.


          University students in Shanghai also took to the streets to commemorate the death of Hu Yaobang and protest against certain policies of the government. In many cases, these were supported by the universities' Party committees. Jiang Zemin ( simplified Chinese: 江泽民; traditional Chinese: 江澤民), then-Municipal Party Secretary, addressed the student protesters in a bandage and expressed his understanding, as he was a former student agitator before 1949. At the same time, he moved swiftly to send in police forces to control the streets and to purge Communist Party leaders who had supported the students.


          On April 19, the editors of the World Economic Herald, a magazine close to reformists, decided to publish, in their April 24 #439 issue, a commemorative section on Hu. Inside was an article by Yan Jiaqi, which commented favourably on the Beijing student protests on April 18 and called for a reassessment of Hu's purge in 1987. On April 21, a party official of Shanghai asked the editor in chief, Qin Benli, to change some passages. Qin Benli refused, so Chen turned to Jiang Zemin, who demanded that the article be censored. By that time, a first batch of copies of the paper had already been delivered. The remaining copies were published with a blank page . On April 26, the "People's Daily" published its editorial condemning the student protest. Jiang followed this cue and suspended Qin Benli. His quick rise to power following the 1989 protests has been attributed to his decisive handling of these two events.


          In Hong Kong, on May 27, 1989, over 300,000 people gathered at Happy Valley Racecourse for a gathering called "Democratic songs dedicated for China." Many famous Hong Kong and Taiwanese celebrities sang songs and expressed their support for the students in Beijing. The following day, a procession of 1.5 million people, one fourth of Hong Kong's population, led by Martin Lee, Szeto Wah and other organization leaders, paraded through Hong Kong Island.


          Across the world, especially where Chinese lived, people gathered and protested. Many governments, such as those of the USA, Japan, etc., also issued warnings advising their own citizens not to go to the PRC.


          


          Government crackdown on the protests


          Although the government declared martial law on May 20, the military's entry into Beijing was blocked by throngs of protesters, and the army was eventually ordered to withdraw. Meanwhile, the demonstrations continued. The hunger strike was approaching the end of the third week, and the government resolved to end the matter before deaths occurred. After deliberation among Communist party leaders, the use of military force to resolve the crisis was ordered, and a deep divide in the politburo resulted. General Secretary Zhao Ziyang was ousted from political leadership as a result of his support for the demonstrators. The military also lacked unity on the issue, and purportedly did not indicate immediate support for a crackdown, leaving the central leadership scrambling to search for individual divisions willing to comply with their orders.


          Soldiers and tanks from the 27th and 28th Armies of the People's Liberation Army were sent to take control of the city. The 27th Army was led by a commander related to Yang Shangkun. In a press conference, US President George H. W. Bush announced sanctions on the People's Republic of China, following calls to action from members of Congress such as US Senator Jesse Helms. The President suggested that intelligence he had received indicated some disunity in China's military ranks, and even the possibility of clashes within the military during those days. Intelligence reports also indicated that 27th and 28th units were brought in from outside provinces because the local PLA were considered to be sympathetic to the protest and to the people of the city. Reporters described elements of the 27th as having been most responsible for civilian deaths. After their attack on the square, the 27th reportedly established defensive positions in Beijing - not of the sort designed to counter a civilian uprising, but as if to defend against attacks by other military units. The locally-stationed 38th Army, on the other hand, was reportedly sympathetic to the uprising. They were supplied no ammunition, and were said to be torching their own vehicles as they abandoned them to join the protests.


          Entry of the troops into the city was actively opposed by many citizens of Beijing. Protesters burned public buses and used them as roadblocks to stop the military's progress. The battle continued on the streets surrounding the Square, with protesters repeatedly advancing toward the People's Liberation Army (PLA) and constructing barricades with vehicles, while the PLA attempted to clear the streets using tear gas, rifles, and tanks. Many injured citizens were saved by rickshaw drivers who ventured into the no-man's-land between the soldiers and crowds and carried the wounded off to hospitals. After the attack on the square, live television coverage showed many people wearing black armbands in protest of the government's action, crowding various boulevards or congregating by burnt out and smoking barricades. Meanwhile, the PLA systematically established checkpoints around the city, chasing after protesters and blocking off the university district.


          Within the Square itself, there was a debate between those who wished to withdraw peacefully, including Han Dongfang, and those who wished to stand within the square, such as Chai Ling.


          The assault on the square began at 10:30 p.m. on June 3, as armored personnel carriers (APCs) and armed troops with fixed bayonets approached from various positions. These APCs rolled on up the roads, firing ahead and off to the sides, perhaps killing or wounding their own soldiers in the process. BBC reporter Kate Adie spoke of "indiscriminate fire" within the square. Students who sought refuge in buses were pulled out by groups of soldiers and beaten with heavy sticks. Even students attempting to leave the square were beset by soldiers and beaten. Leaders of the protest inside the square, where some had attempted to erect flimsy barricades ahead of the APCs, were said to have "implored" the students not to use weapons (such as molotov cocktails) against the oncoming soldiers. Meanwhile, many students apparently were shouting, "Why are you killing us?" By 5:40 a.m. the following morning, June 4, the Square had been cleared.


          The suppression of the protest was immortalized in Western media by the famous video footage and photographs of a lone man in a white shirt standing in front of a column of tanks which were attempting to drive out of Tiananmen Square. Taken on June 5 as the column approached an intersection on the Avenue of Eternal Peace, the footage depicted the unarmed man standing in the centre of the street, halting the tanks' progress. As the tank driver attempted to go around him, the " tank man" moved into the tank's path. He continued to stand defiantly in front of the tanks for some time, then climbed up onto the turret of the lead tank to speak to the soldiers inside. He reportedly said, "Why are you here? You have caused nothing but misery." After returning to his position blocking the tanks, the man was pulled aside by onlookers who perhaps feared he would be shot or run over. Time Magazine dubbed him The Unknown Rebel and later named him one of the 100 most influential people of the 20th century. British tabloid the Sunday Express reported that the man was 19-year-old student Wang Weilin; however, the veracity of this claim is dubious. What happened to the 'tank man' following the demonstration is not known. In a speech to the President's Club in 1999, Bruce Herschensohn  former deputy special assistant to President Richard Nixon  reported that he was executed 14 days later. In Red China Blues: My Long March from Mao to Now, Jan Wong writes that the man is still alive and hiding in mainland China. In Forbidden City, Canadian children's author William Bell, claims the man was named Wang Ai-min and was killed on June 9 after being taken into custody. The last official statement from the PRC government about the tank man came from Jiang Zemin in a 1990 interview with Barbara Walters. When asked about the whereabouts of the tank man, Jiang responded that the young man was "I think never killed".


          After the crackdown in Beijing on June 4, protests continued in much of mainland China for several days. There were large protests in Hong Kong, where people again wore black in protest. There were protests in Guangzhou, and large-scale protests in Shanghai with a general strike. There were also protests in other countries, many adopting the use of black arm bands as well. However, the government soon regained control. Although no large-scale loss of life was reported in ending the protests in other cities, a political purge followed in which officials responsible for organizing or condoning the protests were removed, and protest leaders jailed.


          


          Number of deaths


          The number of dead and wounded remains unclear because of the large discrepancies between the different estimates. The Chinese government released a casualty count of 241, but did not release a list of the deceased.


          According to Nicholas D. Kristof "The true number of deaths will probably never be known, and it is possible that thousands of people were killed without leaving evidence behind. But based on the evidence that is now available, it seems plausible that about a dozen soldiers and policemen were killed, along with 400 to 800 civilians." One reason the number may never be known is suspicion that Chinese troops may have quickly removed and disposed of bodies.


          The Chinese government has maintained that there were no deaths within the square itself, although videos taken there at the time recorded the sound of gunshots. Central Committee of the Communist Party of China and State Council claimed that "hundreds of PLA soldiers died and more were injured." Yuan Mu, the spokesman of the State Council, said that a total of about 300 people died, most of them soldiers, along with a number of people he described as "ruffians." According to Chen Xitong, Beijing mayor, 200 civilians and several dozen soldiers died. Other sources stated that 3,000 civilians and 6,000 soldiers were injured. In May 2007, CPPCC member from Hong Kong, Chang Ka-mun said 300 to 600 people were killed in Tiananmen Square. He echoed that "there were armed thugs who weren't students."


          However, foreign journalists who witnessed the incident have claimed that at least 3,000 people died. Some lists of casualties were created from underground sources with numbers as high as 5,000.


          Ambassador James Lilley's account of the massacre notes that State Department diplomats witnessed Chinese troops opening fire on unarmed people and based on visits to hospitals around Beijing a minimum of hundreds had been killed.


          A strict focus on the number of deaths within Tiananmen Square itself does not give an accurate picture of the carnage and overall death count since Chinese civilians were fired on in the streets surrounding Tiananmen Square. And students are reported to have been fired on after they left the Square, especially in the area near the Beijing concert hall.


          Statistics and estimates generated from different groups of sources would indicate:


          
            	4,000 to 6,000 civilians killed - Edward Timperlake.


            	2,600 had officially died by the morning of June 4 (later denied) - the Chinese Red Cross. An unnamed Chinese Red Cross official estimated that, in total, 5,000 people were killed and 30,000 injured.


            	1,000 deaths - Amnesty International


            	7,000 deaths (6,000 civilians and 1,000 soldiers) - NATO intelligence.


            	10,000 deaths in total - Soviet Bloc estimates.


            	in excess of 3,700 killed, excluding disappearance or secret deaths and those denied of medical treatment - PLA defector citing a document circulating among officers.


            	186 named individuals confirmed dead as at the end of June 2006 - Professor Ding Zilin.

          


          According to the Chinese government, the "official figure is 241 dead, including soldiers, and 7,000 wounded".


          Declassified NSA document mentioned casualty estimate of 180-500.


          


          Aftermath


          


          Arrests and purges


          During and after the demonstration, the authorities attempted to arrest and prosecute the student leaders of the Chinese democracy movement, notably Wang Dan, Chai Ling, Zhao Changqing and Wuer Kaixi. Wang Dan was arrested, convicted, and sent to prison, then allowed to emigrate to the United States on the grounds of medical parole. As a lesser figure in the demonstrations, Zhao was released after six months in prison. However, he was once again incarcerated for continuing to petition for political reform in China. Wuer Kaixi escaped to Taiwan. He is married and holds a job as a political commentator on national Taiwan television. Chai Ling escaped to France, and then to the United States. In a recent public speech given at the University of Michigan, Wang Dan commented on the current status of former student leaders: Chai Ling started a hi-tech company in the U.S. and was permitted to come back to China and do business, while Li Lu became an investment banker in Wall Street and started a company. As for himself, Wang Dan said his plan was to find an academic job in the U.S. after receiving his PhD from Harvard University, although he was eager to return to China if permitted.


          Smaller protest actions continued in other cities for a few days. Some university staff and students who had witnessed the killings in Beijing organised or spurred commemorative events upon their return to school. At Shanghai's prestigious Jiaotong University, for example, the party secretary organised a public commemoration event, with engineering students producing a large, metal wreath. However, these were quickly put down, with those responsible being purged.


          Chinese authorities summarily tried and executed many of the workers they arrested in Beijing. In contrast, the students - many of whom came from relatively affluent backgrounds and were well-connected - received much lighter sentences. Even Wang Dan, the student leader who topped the most wanted list, spent only seven years in prison. Nevertheless, many of the students and university staff implicated were permanently politically stigmatized, some never to be employed again.


          The Party leadership expelled Zhao Ziyang from the Politburo Standing Committee of the Communist Party of China (PSC), because he opposed martial law, and Zhao remained under house arrest until his death. Hu Qili, the other member of the PSC who opposed the martial law but abstained from voting, was also removed from the committee. He was, however, able to retain his party membership, and after "changing his opinion," was reassigned as deputy minister of Machine-Building and Electronics Industry. Another reform minded Chinese leader, Wan Li, was also put under house arrest immediately after he stepped out of an airplane at Beijing Capital International Airport upon returning from his shortened trip abroad, with the official excuse of "health reasons." When Wan Li was released from his house arrest after he finally "changed his opinion" he, like Qiao Shi, was transferred to a different position with equal rank but mostly ceremonial role.


          The event elevated Jiang Zemin - then Mayor of Shanghai - to become the General Secretary of the Communist Party of China. Jiang's decisive actions in Shanghai, in closing down reform-leaning publications and preventing deadly violence, won him support from party elders in Beijing. Members of the government prepared a white paper explaining the government's viewpoint on the protests. An anonymous source within the PRC government smuggled the document out of China, and Public Affairs published it in January 2001 as the Tiananmen Papers. The papers include a quote by Communist Party elder Wang Zhen which alludes to the government's response to the demonstrations.


          Two news anchors who reported this event on June 4 in the daily 1900 hours (7:00 pm) news report on China Central Television were fired because they showed their sad emotions. Wu Xiaoyong, the son of a Communist Party of China Central Committee member, and former PRC foreign minister and vice premier Wu Xueqian were removed from the English Program Department of Chinese Radio International. Editors and other staff at the People's Daily (the newspaper of the Communist Party of China), including its director Qian Liren and Editor-in-Chief Tan Wenrui, were also removed from their posts because of reports in the paper which were sympathetic towards the students. Several editor were arrested, with Wu Xuecan, who organised the publication of an unauthorised Extra edition, sentenced to four years' imprisonment.


          Impact on domestic political trends


          The Tiananmen square protests dampened the growing concept of political liberalization in communist countries that was popular in the late 1980s; as a result, many democratic reforms that were proposed during the 1980s were swept under the carpet. Although there has been an increase in personal freedom since then, discussions on structural changes to the PRC government and the role of the Communist Party of China remain largely taboo.


          Despite early expectations in the West that PRC government would soon collapse and be replaced by the Chinese democracy movement, by the early 21st century the Communist Party of China remained in firm control of the People's Republic of China, and the student movement which started at Tiananmen was in complete disarray.


          In Hong Kong, the Tiananmen square protests led to fears that the PRC would not honour its commitments under one country, two systems in the impending handover in 1997. One consequence of this was that the new governor Chris Patten attempted to expand the franchise for the Legislative Council of Hong Kong which led to friction with the PRC. There have been large candlelight vigils attended by tens of thousands in Hong Kong every year since 1989 and these vigils have continued following the transfer of power to the PRC in 1997.


          The protests also marked a shift in the political conventions which governed politics in the People's Republic. Prior to the protests, under the 1982 Constitution, the President was a largely symbolic role. By convention, power was distributed between the positions of President, Premier, and General Secretary of the Communist Party of China, all of whom were intended to be different people, in order to prevent the excesses of Mao-style dictatorship. However, after Yang Shangkun used his reserve powers as head of state to mobilize the military, the Presidency again became a position imbued with real power. Subsequently, the President became the same person as the General Secretary of the CPC, and wielded paramount power.


          In 1989, neither the Chinese military nor the Beijing police had adequate anti-riot gear, such as rubber bullets and tear gas commonly used in Western nations to break up riots. After the Tiananmen Square protests, riot police in Chinese cities were equipped with non-lethal equipment for riot control.
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          Economic impact


          In the immediate aftermath of the protests, some within the Communist Party attempted to curtail free market reforms that had been undertaken as part of Chinese economic reform and reinstitute administrative economic controls. However, these efforts met with stiff resistance from provincial governors and broke down completely in the early 1990s as a result of the collapse of the Soviet Union and Deng Xiaoping's trip to the south. The continuance of economic reform led to economic growth in the 1990s, which allowed the government to regain much of the support that it had lost in 1989. In addition, none of the current PRC leadership played any active role in the decision to move against the demonstrators, and one major leadership figure Premier Wen Jiabao was an aide to Zhao Ziyang and accompanied him to meet the demonstrators. Today there are economic "sectors" in which business can thrive and this has opened up economic freedom and access to goods.


          The protest leaders at Tiananmen were unable to produce a coherent movement or ideology that would last past the mid-1990s. Many of the student leaders came from relatively well off sectors of society and were seen as out of touch with common people. A number of them were socialists. Many of the organizations which were started in the aftermath of Tiananmen soon fell apart due to personal infighting. Several overseas democracy activists were supportive of limiting trade with mainland China which significantly decreased their popularity both within China and among the overseas Chinese community. A number of NGOs based in the U.S., which aim to bring democratic reform to China and relentlessly protest human rights violations that occur in China, remain. One of the oldest and most prominent of them, the China Support Network (CSN), was founded in 1989 by a group of concerned Americans and Chinese activists in response to Tiananmen Square.


          


          Issues concerning the Tiananmen protests today


          


          Forbidden topic in mainland China


          Unlike the Cultural Revolution, about which people can still easily find information through government approved books, Internet sites, etc., this topic completely disappeared from any media (including books, magazines, newspapers and internet web sites) inside mainland China. It is a forbidden topic by the Chinese government. The Chinese government also reportedly brainwashed its citizens at the time into forgetting the 1989 Tiananmen Square protests .


          The official media in mainland China views the crackdown as a necessary reaction to ensure stability. It is common for Chinese youth to be entirely unaware of the Tiananmen protests. Every year there is a large rally in Victoria Park, Causeway Bay, Hong Kong, where people remember the victims and demand that the CPC's official view be changed. In 2008, this vigil was reported for the first time in the mainstream Chinese press, but was attributed to be in support of the victims of the recent earthquake in south-east China, and no mention of Tiananmen Square was made.


          Petition letters over the incident have emerged from time to time, notably from Dr. Jiang Yanyong and Tiananmen Mothers, an organization founded by a mother of one of the victims killed in 1989 where the families seek vindication, compensation for their lost sons, and the right to receive donations, particularly from abroad. Tiananmen Square is tightly patrolled on the anniversary of June 4 to prevent any commemoration on the Square.


          After the PRC Central Government reshuffle in 2004, several cabinet members mentioned Tiananmen. In October 2004, during President Hu Jintao's visit to France, he reiterated that "the government took determined action to calm the political storm of 1989, and enabled China to enjoy a stable development." He insisted that the government's view on the incident would not change.


          In March 2004, Premier Wen Jiabao said in a press conference that during the 1990s there was a severe political storm in the PRC, amid the breakdown of the Soviet Union and radical changes in Eastern Europe. He stated that the Communist Central Committee successfully stabilized the open-door policy and protected the "Career of Socialism with Chinese Characteristics."


          


          History deleted inside mainland China


          Currently, due to strong Chinese government censorship including Internet censorship, the news media is forbidden to report anything related to the protests. The event has been almost completely absent from Chinese media, including the Internet. No one is allowed to make any websites related to the protests. A search for Tiananmen Square protest information on the Internet in Mainland China largely returns no results apart from the government-mandated version of the events and the official view, which are mostly found on Websites of People's Daily and other heavily-controlled media.


          In January 2006, Google agreed to censor their mainland China site, Google.cn, to remove information about the 1989 Tiananmen Square massacre, as well as other topics such as Tibetan independence, the banned spiritual practice Falun Gong and the political status of Taiwan. When people search for those censored topics, it will list the following at the bottom of the page in Chinese, "According to the local laws, regulations and policies, part of the searching result is not shown." The uncensored Wikipedia articles on the 1989 protests, both in English and Chinese Wikipedia, have been attributed as a cause of the blocking of Wikipedia by the government in mainland China.


          In 2006, the American PBS program "Frontline" broadcast a segment filmed at Peking University, many of whose students participated in the 1989 protests. Four students were shown a picture of the Tank man, but none of them could identify what was happening in the photo. Some responded that it was a military parade, or an artwork.


          On May 15, 2007, the leader of the pro-Beijing Democratic Alliance for Betterment of Hong Kong, Ma Lik, provoked much criticism when he said that "there was not a massacre" during the protests, as there was "no intentional and indiscriminate shooting." He said Hong Kong was "not mature enough" due to believing foreigners' rash claims that a massacre took place. He said that Hong Kong showed through its lack of patriotism and national identity that it would thus "not be ready for democracy until 2022." His remarks were met with wide condemnation.


          On June 4, 2007, the anniversary of the massacre, an ad reading, "Paying tribute to the strong-(willed) mothers of June 4 victims" was published in the Chengdu Evening News newspaper. The matter is currently being investigated by the Chinese government, and three editors have since been fired from the paper. The clerk who approved the ad had reportedly never heard of the June 4 crackdown and had been told that the date was a reference to a mining disaster.


          


          EU-US arms embargo


          The European Union and United States embargo on weapons sales to the PRC, put in place as a result of the violent suppression of the Tiananmen Square pro-democracy protests, still remains in place. The PRC has been calling for a lifting of the ban for many years and has had a varying amount of support from members of the Council of the European Union. In early 2004, France spearheaded a movement within the EU to lift the ban. Former German Chancellor Gerhard Schrder publicly added his voice to that of former French President Jacques Chirac to have the embargo lifted.


          The arms embargo was discussed at a PRC-EU summit in the Netherlands between December 7 and 9, 2004. In the run-up to the summit, the PRC had attempted to increase pressure on the EU Council to lift the ban by warning that the ban could hurt PRC-EU relations. PRC Vice Foreign Minister Zhang Yesui had called the ban "outdated", and he told reporters, "If the ban is maintained, bilateral relations will definitely be affected." In the end, the EU Council did not lift the ban. EU spokeswoman Franoise le Bail said there were still concerns about the PRC's commitment to human rights. But at the time, the EU did state a commitment to work towards lifting the ban.


          The PRC continued to press for the embargo to be lifted, and some member states began to drop their opposition. Jacques Chirac pledged to have the ban lifted by mid-2005. However, the Anti-Secession Law of the People's Republic of China passing in March 2005 increased cross-strait tensions, damaging attempts to lift the ban, and several EU Council members changed their minds. Members of the U.S. Congress had also proposed restrictions on the transfer of military technology to the EU if they lifted the ban. Thus the EU Council failed to reach a consensus, and although France and Germany pushed to have the embargo lifted, the embargo was maintained.


          Britain took charge of the EU Presidency in July 2005, making the lifting of the embargo all but impossible for the duration of that period. Britain had always had some reservations on lifting the ban and wished to put it to the side, rather than sour EU-US relations further. Other issues such as the failure of the European Constitution and the ensuing disagreement over the European Budget and Common Agricultural Policy superseded the matter of the embargo in importance. Britain wanted to use its presidency to push for wholesale reform of the EU, so the lifting of the ban became even more unlikely. The election of Jos Manuel Barroso as European Commission President also made a lifting of the ban more difficult. At a meeting with Chinese leaders in mid-July 2005, he said that China's poor record on human rights would slow any changes to the EU's ban on arms sales to China.


          Political will also changed in countries that had previously been more in favour of lifting the embargo. Schrder lost the 2005 German federal election to Angela Merkel, who became chancellor on November 22, 2005 - Merkel made her position clear that she was strongly against lifting the ban. Jacques Chirac declared he would not stand again as a candidate for the French Presidency in 2007. His successor, Nicolas Sarkozy, is also in favour of lifting the embargo like Chirac. That is, the French government has changed, but not the French foreign policy.


          In addition, the European Parliament has consistently opposed the lifting of the arms embargo to the PRC. Though its agreement is not necessary for lifting the ban, many argue it reflects the will of the European people better as it is the only directly elected European bodythe EU Council is appointed by member states. The European Parliament has repeatedly opposed any lifting of the arms embargo on the PRC:


          
            	The resolution of April 28, 2005, on the Annual Report on Human Rights in the World 2004 and the EU's policy on the matter,


            	The resolution of October 23, 2003, on the annual report from the Council to the European Parliament on the main aspects and basic choices of CFSP, it insisted on a peaceful resolution of the Taiwan issue through dialogue across the Taiwan Straits and called on China to withdraw missiles in the coastal provinces adjacent to the Taiwan Straits, and


            	The resolution on relations between the EU, China and Taiwan and security in the Far East of July 7, 2005. The EP has noted several times that the current human rights situation in China, with regards to fundamental civil, cultural and political freedoms does not meet even the international standards recognized by China.

          


          The arms embargo has limited China's options from where it may seek military hardware. Among the sources that were sought included the former Soviet bloc that it had a strained relationship with as a result of the Sino-Soviet split. Other willing suppliers have previously included Israel and South Africa, but American pressure has restricted future co-operation.


          


          Compensation


          Although the Chinese government never officially acknowledged wrongdoing when it came to the incident, in April 2006 a payment was made to the family of one of the victims, the first publicized case of the government offering redress to a Tiananmen-related victim's family. The payment was termed a "hardship assistance", given to Tang Deying (唐德英) whose son, Zhou Guocong ( simplified Chinese: 周国聪; traditional Chinese: 周國聰) died at the age of 15 while in police custody in Chengdu on June 6, 1989, two days after the Chinese Army dispersed the Tiananmen protestors. The woman was reportedly paid 70,000 yuan (approximately $8,700 USD), which is quite a significant amount in China. This has been welcomed by various Chinese activists, but was regarded by some as a measure to maintain social stability and not believed to herald a changing of the Party's official position.


          
            Retrieved from " http://en.wikipedia.org/wiki/Tiananmen_Square_protests_of_1989"
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              	Coordinates:
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              	County-leveldivisions

              	18
            


            
              	Townshipdivisions

              	240
            


            
              	Settled

              	ca. 340 BC
            


            
              	Government
            


            
              	- CPC Municipal Secretary

              	Zhang Gaoli
            


            
              	- Mayor

              	Huang Xingguo
            


            
              	Area ( ranked 30th)
            


            
              	-Total

              	11,760km(4,540.6sqmi)
            


            
              	Population (2007)
            


            
              	-Total

              	11,519,000
            


            
              	- Density

              	979.5/km(2,536.9/sqmi)
            


            
              	- Ranks in China

              	Population: 27th; Density: 12th
            


            
              	- Major nationalities

              	Han - 97%

              Hui - 2%

              Manchu - 0.6%
            


            
              	Time zone

              	China Standard Time ( UTC+8)
            


            
              	Postal code

              	300000 - 301900
            


            
              	Area code(s)

              	22
            


            
              	License plate prefixes

              	津A, B, C, D, F, G, H

              津E (taxis)
            


            
              	ISO 3166-2

              	CN-12
            


            
              	GDP (2007)

              	CNY 501.8 billion ( 20th)
            


            
              	- per capita

              	CNY 45,829 ( 3rd)
            


            
              	HDI (2005)

              	0.855 ( 3rd)  high
            


            
              	City flower

              	Chinese rose

              (Rosa chinensis)
            


            
              	Website: (Chinese) www.tj.gov.cn

              (English) www.tj.gov.cn/english
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          Tianjin (Chinese: 天津; pinyin: Tiānjīn; Postal map spelling: Tientsin) is a large city in northern coastal China. Administratively it is a municipality that has provincial-level status, reporting directly to the central government. Its urban area is the third largest in China, ranked only after Shanghai and Beijing.


          Tianjin's urban area is located along the Hai He River. Its ports, some distance away, are located on Bohai Gulf in the Pacific Ocean. Tianjin was once home to foreign concessions in the late Qing Dynasty and early Republican era. The municipality now incorporates the coastal region of Tanggu, home to the Binhai New Area and the TEDA economic development zone. Tianjin Municipality borders Hebei province to the north, south, and west; the municipality of Beijing is to the northwest, and Bohai Gulf to the east.


          


          History


          The land where Tianjin lies today was created in historical times by sedimentation of various rivers entering the sea at Bohai Bay(渤海灣), including the Yellow River, which entered the sea in this area at one point.


          The opening of the Grand Canal of China during the Sui Dynasty prompted the development of Tianjin into a trading centre. Until 1404, Tianjin was called "Zhigu" (直沽), or "Straight Port". In that year, the Emperor Yongle renamed the city Tianjin, literally "Heavenly Ford", to indicate that the Emperor (son of heaven) forded the river at that point. This is because he had indeed forded the river at Tianjin while on a campaign to wrest the throne from his nephew. A fort was established at Tianjin, known as "Tianjin Wei" ( simplified Chinese: 天津卫; traditional Chinese: 天津衛; pinyin: Tiānjīnwi), meaning "Fort Tianjin".


          Tianjin was promoted to a prefecture in 1725. Tianjin County was established under the prefecture in 1731.


          In 1856, Chinese soldiers boarded The Arrow, a Chinese-owned ship registered in Hong Kong flying the British flag and suspected of piracy, smuggling and of being engaged in the opium trade. They captured 12 men and imprisoned them. In response, the British and French sent gunboats under the command of Admiral Sir Michael Seymour to capture the Taku forts (大沽砲臺) near Tianjin in May 1858. At the end of the first part of the Second Opium War in June of the same year, the Treaties of Tianjin were signed, which opened Tianjin to foreign trade. The treaties were ratified by the Emperor of China in 1860, and Tianjin was formally opened to the outside world. Between 1895 and 1900, Britain and France were joined by the empires of Japan, Germany and Russia, and even by countries without other Chinese concessions such as Austria-Hungary, Italy and Belgium, in establishing self-contained concessions in Tianjin, each with its own prisons, schools, barracks and hospitals.
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          The presence of foreign influence in Tianjin was not always peaceful; one of the most serious violent incidents to take place was the Tianjin Church Incident (天津教案). In June 1870, Wanghailou Church (T: 望海樓教堂 / S: 望海楼教堂) in Tianjin, built by French Roman Catholic missionaries one year earlier, was implicated in the kidnapping, death by neglect, and improper burial of Chinese children. It was said in the Chinese population that nuns were making preserves of children's eyes (it seems that the confusion came from jars of pickled small onions seen in the kitchen). On June 21, the magistrate of Tianjin County initiated a showdown at the church that developed into violent clashes between the church's Christian supporters and non-Christian Tianjin residents. The furious protestors eventually burned down Wanghailou Church and the nearby French consulate. After the incident, France and six other Western nations complained to the Qing government, which was forced to pay compensation for the incident.


          In June 1900, the Boxers were able to seize control of much of Tianjin. On June 26, belligerent European forces heading towards Beijing were stopped by Boxers at nearby Langfang, and were defeated and forced to turn back to Tianjin. The foreign concessions also came under siege for several weeks.


          In July 1900, the Eight Nation United Army attacked and occupied Tianjin. They soon established the Tianjin Provisional Government, composed of representatives from each of the occupying forces (Russian, British, Japanese, German, French, American, Austro-Hungarian, and Italian). Tianjin was governed by this council until August 15, 1902 when the city was returned to Qing control. Eminent Qing General Yuan Shikai headed efforts to remake Tianjin into a modern city, establishing the first modern Chinese police force here.


          Tianjin was established as a municipality of China(直轄市) in 1927.


          Western nations were permitted to garrison the area to ensure open access to Peking. The British maintained a brigade of two battalions there, and the Italians, French, Japanese, Germans, Russians, and Austro-Hungarians maintained understrength regiments; the United States did not initially participate. During World War I, the German and Austro-Hungarian garrisons were captured and held as Prisoners of War by Allied Forces while the Bolshevik government withdrew the Russian garrison in 1918. In 1920, the remaining participating nations asked the United States to join them, and the US then sent the 15th Infantry Regiment, less one battalion, to Tientsin from the Philippines.


          Garrison duty was highly regarded by the troops. General George C Marshall, the "architect of victory" in World War II when he was the United States Army Chief of Staff, served at Tientsin in the 1920's as Executive Officer of the 15th Infantry. The US withdrew this unit in 1938 and a US presence was maintained only by the dispatch of a small US Marine Corps contingent from the Embassy Guard at Peking.


          On July 30, 1937, Tianjin fell to Japan, as part of the Second Sino-Japanese War, but was not entirely occupied, as the Japanese for the most part respected foreign concessions until 1941, when the American and British concessions were occupied. In the summer of 1939, there occurred a major crisis in Anglo-Japanese relations with the Tientsin Incident. On June 14, 1939, the Imperial Japanese Army surrounded and blockaded the British concession over the refusal of the British authorities to hand over to the Japanese six Chinese who had assassinated a locally prominent Japanese collaborator, and had taken refuge in the British concession. For a time, the 1939 crisis appeared likely to cause an Anglo-Japanese war, especially when reports of the maltreatment by the Japanese Army of British subjects wishing to leave or enter the concession appeared in the British press. The crisis ended when the British Prime Minister Neville Chamberlain was advised by the Royal Navy and the Foreign Office that the only way to force the Japanese to lift the blockade was to send the main British battle fleet to Far Eastern waters, and that given the current crisis in Europe that it would be inappropriate to send the British fleet out of European waters, thus leading the British to finally turn over the six Chinese, who were then executed by the Japanese. During the Japanese occupation, Tianjin was ruled by the North China Executive Committee, a puppet state based in Beijing.


          On August 9, 1940, all of the British troops in Tianjin were ordered to withdraw. On November 14, 1941 the American Marine unit stationed in Tianjin was ordered to leave, but before this could be accomplished, the Japanese attacked the United States. The small 47 man American Marine detachment surrendered to the Japanese on December 8, 1941. Only the Italian and French concessions (the local French officials were loyal to Vichy) were allowed to continue by the Japanese. Japanese occupation lasted until August 15, 1945, the surrender of Japan marking the end of World War II.
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          After 1945, Tianjin became base to American forces. In December 1946, the rape of a Beiping （北平）(now Beijing（北京）) female university student by an American soldier, together with a series of rapes that had previously occurred in Tianjin, sparked protests in Tianjin that culminated in a demonstration on January 1, 1947, involving thousands of students. American troops pulled out of Tianjin in June 1947.


          Communist forces took Tianjin on January 15, 1949, following a 29-hour long battle. After the communist takeover, Tianjin remained a municipality of China, except between 1958 and 1967, when it became part of Hebei province and its capital. The Tangshan earthquake of 1976 killed 23,938 people in Tianjin and wrought heavy damage on the city.


          After China began to open up in the late 1970s, Tianjin has seen rapid development, though it is now lagging behind other important cities like Shanghai, Beijing, and Guangzhou. Tianjin is now home to the Binhai New Area, a Pudong-like special economic zone that is supposed to balance out Shanghai's obvious commercial superiority.
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          Geography


          Tianjin is at the northern end of the Grand Canal of China（大運河）, which connects with the Huang He （黃河）and Yangtze （長江）rivers.


          Tianjin Municipality is generally flat, and swampy near the coast, but hilly in the far north, where the Yanshan Mountains （燕山）pass through the tip of northern Tianjin. The highest point in Tianjin is Jiushanding Peak on the northern border with Hebei, at an altitude of 1078 m.


          The Hai He River（海河） forms within Tianjin Municipality at the confluence of the Ziya River（子牙河）, Daqing River（大清河）, Yongding River（永定河）, North Grand Canal, and South Grand Canal; and enters the Pacific Ocean at Tianjin Municipality as well, in Dagu District. Major reservoirs include the Beidagang Reservoir in the extreme south (in Dagang District) and the Yuqiao Reservoir in the extreme north (in Ji County).


          The urban area of Tianjin is found in the south-central part of the Municipality. In addition to the main urban area of Tianjin proper, the coast along the Bohai is lined with a series of port towns, including Tanggu （塘沽）and Hangu（漢沽）.


          Tianjin's climate is a monsoon-influenced humid continental climate ( Koppen climate classification Dwa) characterized by hot, humid summers, due to the monsoon, and dry, cold winters, due to the Siberian anticyclone. Average highs in January and July are 2 C (36 F) and 31 C (87 F) respectively). Spring is windy but dry, and most of the precipitation takes place in July and August. Tianjin also experiences occasional spring sandstorms which blow in from the Gobi Desert and may last for several days.


          


          Administrative divisions
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          Tianjin is divided into 18 county-level divisions, including 15 districts and 3 counties. Six of the districts govern the urban area of Tianjin:


          
            	Heping District ( Simplified Chinese: 和平区; Hanyu Pinyin: Hpng Qū)


            	Hexi District (河西区 Hxī Qū)


            	Hebei District (河北区 Hběi Qū)


            	Nankai District (南开区 Nnkāi Qū)


            	Hedong District (河东区 Hdōng Qū)


            	Hongqiao District (红桥区 Hōngqio Qū)

          


          Three of the districts govern towns and harbours along the seacoast:


          
            	Tanggu District (塘沽区 Tnggū Qū)


            	Hangu District (汉沽区 Hngū Qū)


            	Dagang District (大港区 Dgǎng Qū)


            	These districts collectively make up the economic development zone of Binhai.

          


          Four of the districts govern satellite towns and rural areas close to the urban centre:


          
            	Jinnan District (津南区 Jīnnn Qū)


            	Dongli District (东丽区 Dōngl Qū)


            	Xiqing District (西青区 Xīqīng Qū)


            	Beichen District (北辰区 Běichn Qū)

          


          Two of the districts as well as the three counties govern towns and rural areas further away from the urban centre:


          
            	Baodi District (宝坻区 Bǎodǐ Qū)  Baodi County before 2001


            	Wuqing District (武清区 Wǔqīng Qū)  Wuqing County before 2000


            	Ji County (蓟县 J Xin)


            	Jinghai County (静海县 Jnghǎi Xin) (Chinese)


            	Ninghe County (宁河县 Nngh Xin)

          


          In addition, the Tianjin Economic and Technological Development Area (TEDA) is not a formal level of administration, but nevertheless enjoys rights similar to a regular district.


          These districts and counties are further subdivided, as of December 31, 2004, into 240 township-level divisions, including 120 towns, 18 townships, 2 ethnic townships and 100 subdistricts.


          


          Politics


          The politics of Tianjin is structured in a dual party-government system like all other governing institutions in the mainland China.


          The Mayor of Tianjin is the highest ranking official in the People's Government of Tianjin. Since Tianjin is a centrally administered municipality, the mayor occupies the same level in the order of precedence as provincial governors. However, in the city's dual party-government governing system, the mayor has less power than the Tianjin Communist Party of China Municipal Committee Secretary, colloquially termed the "Tianjin CPC Party chief".


          


          Economy


          The nominal GDP for Tianjin was 501.8 billion yuan (US$66 billion) in 2007, a year-on-year increase of 15.1%.


          In 2007, per capita GDP was 45,829 yuan. The manufacturing sector was the largest (57.6%) and fastest-growing (16.5%) sector of Tianjin's economy. Urban disposable income per capita was 16,357 yuan, a real increase of 14.5% from the previous year. Rural pure income per capita was 8,752 yuan, a real increase of 10.2% from the previous year.


          Farmland takes up about 40% of Tianjin Municipality's total area. Wheat, rice, and maize are the most important crops. Fishing is important along the coast. Tianjin is also an important industrial base. Major industries include petrochemical industries, textiles, car manufacturing, mechanical industries, and metalworking.


          Tianjin Municipality also has deposits of about 1 billion tonnes of petroleum, with Dagang District containing important oilfields. Salt production is also important, with Changlu Yanqu being one of China's most important salt production areas. Geothermal energy is another resource of Tianjin. Deposits of manganese and boron under Tianjin were the first to be found in China.


          EADS Airbus will be opening an assembly plant for its A320 series airliners, to be operational in 2009. AVIC I and AVIC II will be EADS' local partners for the site, to which subassemblies will be sent from plants around the world.


          


          Demographics


          At the end of 2007, the population of Tianjin Municipality was 11.15 million, of which 9.59 million were holders of Tianjin hukou (permanent residence). Among Tianjin permanent residents, 5.8 million were urban, and 3.79 million were rural.


          The majority of Tianjin residents are Han Chinese. Minorities include Hui, Koreans, Manchus, and Mongols.
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              	Ethnic groups in Tianjin, 2000 census
            


            
              	Nationality

              	Population

              	Percentage
            


            
              	Han

              	9,581,775

              	97.29%
            


            
              	Hui

              	172,357

              	1.75%
            


            
              	Manchu

              	56,548

              	0.57%
            


            
              	Mongol

              	11,331

              	0.12%
            


            
              	Korean

              	11,041

              	0.11%
            


            
              	Zhuang

              	4055

              	0.041%
            


            
              	Tujia

              	3677

              	0.037%
            

          


          Excludes members of the People's Liberation Army in active service.

          Source: Department of Population, Social, Science and Technology Statistics of the National Bureau of Statistics of China (國家統計局人口和社會科技統計司) and Department of Economic Development of the State Ethnic Affairs Commission of China (國家民族事務委員會經濟發展司), eds. Tabulation on Nationalities of 2000 Population Census of China (《2000年人口普查中國民族人口資料》). 2 vols. Beijing: Nationalities Publishing House (民族出版社), 2003. (ISBN )


          Culture
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          People from urban Tianjin speak Tianjin dialect, which comes under the Mandarin subdivision of spoken Chinese. Despite its proximity to Beijing, Tianjin dialect sounds quite different from Beijing dialect, which provides the basis for Putonghua, official spoken language of the People's Republic of China.


          Tianjin cuisine places a heavy focus on seafood, due to Tianjin's proximity to the sea. Prominent menus include the Eight Great Bowls (八大碗), a combination of eight mainly meat dishes. It can be further classified into several varieties, including the rough (粗), smooth (S: 细 / T: 細), and high (高). The Four Great Stews (四大扒) refers actually to a very large number of stews, including chicken, duck, seafood, beef, and mutton.


          Tianjin also has several famous snack items. Goubuli (狗不理包子) is a traditional brand of baozi(包子) (steamed buns with filling) that is famous throughout China. Guifaxiang (S: 桂发祥麻花 / T: 桂發祥麻花) is a traditional brand of mahua (麻花)(twisted dough sticks). Erduoyan (耳朵眼炸糕) is a traditional brand of fried rice cakes.


          Tianjin is a respected home base of Beijing opera, one of the most prestigious forms of Chinese opera.


          Ma Sanli (馬三立)(1914 - 2003), an ethnic Hui and longtime resident of Tianjin, is paramountly respected in China for his xiangsheng(相聲), a hugely popular form of Chinese entertainment similar to stand-up comedy. Ma Sanli delivered some of his xiangsheng in the Tianjin dialect(天津話).


          Yangliuqing (Green Willows), a town about 15 km west of Tianjin's urban area and the seat of Tianjin's Xiqing District, is famous for its popular Chinese New Year-themed, traditional-style, colourful wash paintings (楊柳青年畫). Tianjin is also famous for Zhang's clay figurines (S: 泥人张 / T: 泥人張) which are a type of colourful figurine depicting a variety of vivid characters, and Tianjin's Wei's kites (S: 风筝魏 / T: 風箏魏), which can be folded to a fraction of their full sizes, are noted for portability.


          


          Stereotypes


          People from Tianjin are stereotyped to be eloquent, humorous, open, and unfettered. There is a term for the stereotype of the always-eloquent and sometimes-humorous Tianjin native: wizuǐzi (S: 卫嘴子 / T: 衛嘴子), which translates roughly as "the Tianjin mouth". This stereotype is perhaps partially the result of Ma Sanli's reputation (see "Culture" section above).


          


          Transportation
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              Tianjin North Railway Station
            

          


          


          Metro


          The Tianjin Metro is currently under heavy expansion from 3 lines to 9 lines. 3 lines are currently operating both in the city and the Binhai


          


          Rail


          There are several railway stations in the city, Tianjin Railway Station being the principal one. It was built in 1888, initially, the station was located at Wangdaozhuang (S: 旺道庄 / T: 旺道莊). The station was later moved to Laolongtou (S: 老龙头 / T: 老龍頭) on the banks of the Hai He River in 1892, so the station was renamed Laolongtou Railway Station. The station was rebuilt from scratch in 1988. The rebuilding work began on April 15, 1987 and was finished on October 1, 1988. The Tianjin Railway Station is also locally called the 'East Station', due to its geographical position. In January 2007 the station began another long-term restructuring project to modernize the facility and as part of the larger Tianjin transportation hub project involving Tianjin metro lines 2, 3, and 9 as well as the Tianjin-Beijing High-speed rail.


          Tianjin West Railway Station and Tianjin North Railway Station are also major railway stations in Tianjin. There is also Tanggu Railway Station is located in the important port area of Tanggu District, and TEDA Railway Station located in TEDA, to the north of Tanggu. There are several other railway stations in the city that do not handle passenger traffic.


          Construction on a Beijing-Tianjin high-speed rail began on July 4, 2005, and is scheduled to be completed by August 2008.


          The following rail lines go through Tianjin:


          
            	Jingshan Railway, from Beijing to Shanhai Pass


            	Jinpu Railway, from Tianjin to Pukou District, Nanjing


            	Jinji Railway, from Tianjin urban area to Ji County, Tianjin


            	Jinba Railway, from Tianjin to Bazhou, Hebei

          


          Starting from Aug. 1, 2008, all trains stopping at the previous Tianjin Temporary Passenger Station will now instead use the newly completed Tianjin Railway Station.


          Also, the inter-city trains between Beijing and Tianjin will adopt a new numbering system: Cxxxx (C stands for City in Chinese). The train numbers range between C2001～C2298:


          
            	C2001～C2198: From Beijing South Station to Tianjin, non-stop.


            	C2201～C2268: From Beijing South Station to Tianjin, with stops at Wuqing Station (武清站) or Yizhuang Station (亦庄站);


            	C2271～C2298: From Beijing South Station to Tanggu Station of Tianjin.

          


          


          Roads and expressways


          Some spots in Tianjin, including roads and bridges, have names from Dr. Sun Yat-Sen's Three Principles of the People (for example, Minquan Gate on Zhonghuan Road). Names harkening back to the era of the Republic of China on the mainland also appear (e.g. Beiyang Road). Many roads in Tianjin are named after a Chinese province or city. Also, Tianjin is unlike Beijing, in that very few roads run parallel to the major four compass directions.


          Tianjin has three ring roads. Unlike Beijing, the Inner and Middle Ring Roads are not closed, traffic-controlled roadways and some often have traffic light intersections. The Outer Ring Road is the closest thing to a highway-level ring road, although traffic is often chaotic and sometimes more than chaotic.


          
            	Inner Ring Road (neihuan)


            	Middle Ring Road (zhonghuan)


            	Outer Ring Road (waihuan)

          


          Tianjin's roads often finish in dao (道 avenue), xian (S: 线 / T: 線) line, more used for highways and through routes) and lu (路 road). Jie (街 street) is rare. As Tianjin's roads are rarely in a cardinal compass direction, jing (S: 经 / T: 經) roads and wei (S: 纬 / T: 緯) roads often appear, which attempt to run more directly north-south and east-west, respectively.


          The following seven expressways of China run in or through Tianjin:


          
            	Jingjintang Expressway, from Beijing, through Tianjin's urban area, to Tanggu District / TEDA


            	Jinghu Expressway, from Jinjing Gonglu Bridge to Shanghai (together with Jingjintang Expressway, this is the expressway from Beijing to Shanghai)


            	Jingshen Expressway, through Baodi District on its way from Beijing to Shenyang


            	Tangjin Expressway, from Tanggu District, Tianjin, to Tangshan, Hebei -- known in Tianjin as the Jintang Expressway


            	Baojin Expressway, from Beichen District, Tianjin, to Baoding, Hebei -- known in Tianjin as the Jinbao Expressway


            	Jinbin Expressway, from Zhangguizhuang Bridge to Hujiayuan Bridge, both within Tianjin


            	Jinji Expressway, from central Tianjin to Jixian County

          


          The following six China National Highways pass through Tianjin:


          
            	China National Highway 102, through Ji County, Tianjin on its way from Beijing to Harbin


            	China National Highway 103, from Beijing, through Tianjin's urban area, to Tanggu District


            	China National Highway 104, from Beijing, through Tianjin Municipality, to Fuzhou


            	China National Highway 105, from Beijing, through Tianjin Municipality, to Macau


            	China National Highway 112, circular highway around Beijing, passes through Tianjin Municipality


            	China National Highway 205, from Shanhaiguan, Hebei, through Tianjin Municipality, to Guangzhou

          


          The expressways are sometimes closed due to dense fog particularly in the Autumn and Spring.
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          Air


          Tianjin Binhai International Airport (ZBTJ) is located to the east of the urban area, in Dongli District.


          


          Public transit


          The Tianjin tram network was awarded to a Belgian company in 1904 and opened in 1906. It was the first city-wide tramway system in China. There were 402 bus lines in the city as of 2004. (Chinese)


          Construction work on the Tianjin Metro started on July 4, 1970. It was the second metro to be built in China and commenced service in 1984. The total length of track is 7.4 kilometers. The metro service was suspended on October 9, 2001 and is currently being rebuilt. This new metro is now called Tianjin Metro Line 1. It was opened to the public in June 2006. The track was extended to 26.188 kilometers and there will be a total of 22 stations. Previously, there were 8 stations. Several new metro lines are planned. Construction work on Line 2 and Line 3 are ongoing.


          There is also a light railway line in the city, the Binhai Mass Transit line. The line runs between downtown Tianjin and TEDA (Tianjin Economic Development Area) in the seaside region. The eastern part of the line began service on March 28, 2004. The western part of the line is scheduled to be completed in 2006.
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              Tram
            

          


          There is also a guided rail tram system in TEDA, called TEDA Modern Guided Rail Tram.


          


          Tourism
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              Entrance to Ancient Culture Street
            

          


          Sights within the Tianjin urban area include:


          
            	Luzutang (Boxer Rebellion Museum)


            	Guwan Shichang 古玩市场 (Antique Market)


            	Guwenhua Jie 古文化街 (Ancient Culture Street)


            	Wen Miao 文庙 (Confucious Temple)


            	Shuishang Gongyuan 水上公园 (Water Park)


            	TV Tower (天津电视塔)


            	Shijia Dayuan 杨柳青：石家大院 (Shi Family Residence)


            	Temple of Great Compassion 大悲禅院 (Dabeiyuan)


            	Tianhougong（天后宫）


            	Wanghailou Church, site of the 1870 Tianjin Massacre 望海楼教堂


            	Xikai Church 西开天主教堂


            	Zhou Enlai Memorial Hall 周恩来纪念馆

          


          Sights outside the Tianjin urban area, but within the municipality, include:


          
            	Fort Dagukou, Qing Dynasty-era cannon battlement 大沽口


            	Huangyaguan Great Wall 黄崖关


            	Mount Panshan盘山：京东第一山

          


          


          Sports teams


          Sports teams based in Tianjin include:


          Chinese Football Association Super League


          
            	Tianjin Teda FC (天津泰达俱乐部)

          


          China Baseball Association


          
            	Tianjin Lions

          


          China Women Volleyball League


          
            	Tianjin Bridgestone Women Volleyball Team

          


          


          Education


          


          Colleges and universities


          Under the national Ministry of Education:


          
            	Tianjin University (天津大学) (founded 1895, first university in China)


            	Nankai University (南开大学) (founded 1919)

          


          Under the national Civil Aviation Authority:


          
            	Civil Aviation University of China (中国民航大学)
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              Tianjin Foreign Language University
            

          


          Under the government of Hebei Province:


          
            	Hebei University of Technology (河北工业大学) (founded 1903)

          


          Under the municipal government:


          
            	Tianjin Academy of Fine Arts (天津美术学院)


            	Tianjin Agricultural College (天津农学院)


            	Tianjin Conservatory of Music (天津音乐学院)


            	Tianjin Foreign Studies University (天津外国语大学)


            	Tianjin Institute of Physical Education (天津体育学院)


            	Tianjin Medical University (天津医科大学)


            	Tianjin Normal University (天津师范大学)


            	Tianjin Polytechnic University (天津工业大学)


            	Tianjin University of Commerce China (天津商业大学)


            	Tianjin University of Finance & Economics (天津财经大学)


            	Tianjin University of Science & Technology (天津科技大学)


            	Tianjin University of Technology (天津理工大学)


            	Tianjin University of Technology and Education (天津职业技术师范学院)


            	Tianjin University of Traditional Chinese Medicine (天津中医药大学)


            	Tianjin Urban Construction Institute (天津城市建设学院)

          


          Foreign institutions:


          
            	The Florida International University Tianjin Centre, opened in 2006 as a cooperative venture between the municipal government and the Miami-based university.

          


          Note: Institutions without full-time bachelor programs are not listed.


          


          High schools


          
            [image: Tianjin No. 42 High School, part of the Hexi District]

            
              Tianjin No. 42 High School, part of the Hexi District
            

          


          
            	Nankai High School (南开中学) City's Top 5


            	No. 1 High School (第一中学) City's Top 5


            	Tianjin No. 3 Middle School (天津市第三中学)


            	Shiyan High School (实验中学) City's Top 5


            	Xinhua High School (新华中学) City's Top 5


            	Yaohua High School (耀华中学) City's Top 5

          


          


          Sister cities


          
            
              	City

              	Country

              	Sister city since:
            


            
              	[image: ] Kobe

              	Japan

              	June 24, 1973
            


            
              	[image: ] Philadelphia

              	United States

              	February 10, 1980
            


            
              	[image: ] Dallas

              	United States
            


            
              	[image: ] Greenville

              	United States
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              	Israel

              	
            


            
              	[image: ] Melbourne

              	Australia

              	May 5, 1980
            


            
              	[image: ] Yokkaichi

              	Japan

              	October 28, 1980
            


            
              	[image: ] Sarajevo

              	Bosnia and Herzegovina

              	May 28, 1981
            


            
              	[image: ] Nord-Pas de Calais

              	France

              	October 10, 1984
            


            
              	[image: ] Milan

              	Italy

              	May 9, 1985
            


            
              	[image: ] Groningen

              	Netherlands

              	September 12, 1985
            


            
              	[image: ] Chiba

              	Japan

              	May 7, 1986
            


            
              	[image: ] Kutaisi

              	Georgia
            


            
              	[image: ] Plovdiv Region

              	Bulgaria

              	October 15, 1989
            


            
              	[image: ] İzmir

              	Turkey

              	September 23, 1991
            


            
              	[image: ] Abidjan

              	Cte d'Ivoire

              	September 26, 1992
            


            
              	[image: ] Ulaanbaatar

              	Mongolia

              	September 27, 1992
            


            
              	[image: ] Kharkiv

              	Ukraine

              	June 14, 1993
            


            
              	[image: ] Jnkping

              	Sweden

              	September 23, 1993
            


            
              	[image: ] Incheon

              	South Korea

              	December 7, 1993
            


            
              	[image: ] Łdź

              	Poland

              	October 1, 1994
            


            
              	[image: ] Rio de Janeiro State

              	Brazil

              	April 18, 1995
            


            
              	[image: ] Amazonas State

              	Brazil

              	October 20, 1997
            


            
              	[image: ] Haiphong

              	Vietnam

              	January 8, 1999
            


            
              	[image: ] Turku

              	Finland

              	August 17, 2000
            


            
              	[image: ] Nampo

              	North Korea

              	August 11, 2002
            


            
              	[image: ] Clarence

              	United States

              	November 10, 2001
            

          


          


          Astronomical phenomena


          At , the previous total solar eclipse was solar eclipse of 1277-Oct-28 occurred on October 28, 1277, the next total solar eclipse will be solar eclipse of 2187-Jul-06 occurring on July 6, 2187.


          Total solar eclipses from 1001 to 3000 are:


          
            	1277-Oct-28 13:21 CST


            	2187-Jul-06 17:13 CST


            	2415-Apr-10 10:49 CST


            	2636-May-27 05:09 CST


            	2762-Aug-12 09:43 CST

          


          Annular solar eclipses from 1001 to 3000 are:


          
            	1189-Feb-17 11:37 CST


            	1292-Jan-21 13:30 CST


            	1665-Jan-16 16:42 CST


            	1802-Aug-28 15:48 CST


            	2118-Mar-22 15:33 CST


            	2439-Jun-12 07:52 CST


            	2686-Sep-10 07:12 CST


            	2739-Apr-30 08:41 CST


            	2894-Dec-18 14:38 CST

          


          Wikisource has an article about solar eclipses as seen from Tianjin from 2001 to 3000.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Tianjin"
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              	[image: ]

              	Tibet Autonomous Region within the People's Republic of China
            


            
              	[image: ]

              	Historic Tibet as claimed by Tibetan exile groups
            


            
              	[image: ]

              	Tibetan areas as designated by the People's Republic of China
            


            
              	[image: ]

              	Chinese-controlled areas claimed by India as part of Aksai Chin
            


            
              	[image: ]

              	Indian-controlled areas claimed by China as part of Tibet
            


            
              	[image: ]

              	Other areas historically within Tibetan cultural sphere
            

          


          Tibet ( Tibetan: བོད་; Wylie: bod) is a plateau region in Central Asia and the home to the indigenous Tibetan people. With an average elevation of 4,900 metres (16,000 ft), it is the highest region on Earth and is commonly referred to as the "Roof of the World." Geographically, UNESCO and Encyclopdia Britannica consider Tibet to be part of Central Asia, while several academic organizations consider it part of South Asia. Since what constitutes Tibet is a matter of much debate (see map, right) neither its size nor population are simple matters of fact.


          Tibet was once an independent kingdom but today is part of the People's Republic of China (PRC) with a small part, depending on definitions, controlled by India. The Republic of China (commonly known as Taiwan) also lays a claim to Tibet as part of its exclusive mandate which includes a claim to all the territories currently governed by the PRC. Currently, the PRC government and the Government of Tibet in Exile still disagree over when Tibet became a part of China, and whether the incorporation into China of Tibet is legitimate according to international law.


          A unifed Tibet first came into being under Songtsn Gampo in the seventh century. From the early 1600s until the 1959 uprising, the Dalai Lamas ( Tibetan Buddhist spiritual leaders) were, at least nominally, heads of a centralised Tibetan administration, with political power to administer religious and administrative authority over large parts of Tibet from the traditional capital Lhasa. They are believed to be the emanations of Avalokiteśvara (or "Chenrezig" [spyan ras gzigs] in Tibetan), the bodhisattva of compassion.


          


          Definitions of Tibet
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              Flag of Tibet used intermittently between 1912 and 1950. This version was introduced by the 13th Dalai Lama in 1912. The flag is outlawed in the People's Republic of China.
            

          


          When the PRC government and some Tibetologists refer to Tibet, it means the areas covering -Tsang and Western Kham, which became present-day the Tibet Autonomous Region, a provincial-level entity of the People's Republic. This definition, however, excludes the former domains of the Dalai Lamas in Amdo and eastern Kham which are part of Qinghai, Gansu, Yunnan, and Sichuan.


          When the Government of Tibet in Exile and the Tibetan refugee community abroad refer to Tibet, they mean the areas consisting of the traditional provinces of Amdo, Kham, and -Tsang.


          The difference in definition is a major source of dispute. The distribution of Amdo and eastern Kham into surrounding provinces was initiated by the Yongzheng Emperor during the 18th century and has been continuously maintained by successive Chinese governments.


          Tibetologists further comments on Amdo and Kham's status:


          
            	"When the Dalai Lama speaks of Tibet, he speaks for an area more than three times the size of the TAR in which Tibetans live (Kham and Amdo). The historical reality is that the Dalai Lamas have not ruled these outer areas since the mid-eighteenth century, and during the Simla Conference of 1913, the thirteenth Dalai Lama was even willing to sign away rights to them"

          


          
            	"[Dalai Lama] claimed all of Kham and Amdo in the Simla Convention of 1913-14  most of these areas in fact were not a part of its polity for the two centuries preceding the rise to power of the Communists in China in 1949....The term Tibet refers to the political state ruled by the Dalai Lamas; it does not refer to the ethnic border areas such as Amdo and Kham which were not part of that state in modern times, let alone to Ladakh or Northern Nepal. Until recently, this convention was, as far as I can discern, universally accepted in the scholarly literature"

          


          
            	"The goal of a Greater Tibet was not at all politically realistic. Tibet had not ruled most of these areas for a century or more"

          


          


          Name


          


          In English


          The English word Tibet, like the word for Tibet in most European languages, is derived from the Arabic word Tubbat. This word is derived via Persian from the Turkic word Tbd (plural of Tbn), meaning "the heights". In Medieval Chinese, 吐蕃 (pronounced tufan), is derived from the same Turkic word. 吐蕃 was pronounced /t'o-bwǝn/ in Medieval times.


          The exact derivation of the name is, however, still unclear. Some scholars believe that the named derived from that of a people who lived in the region of northeastern Tibet and were referred to as 'Tbt'. This was the form adapted by the Muslim writers who rendered it Tbbett, Tibbat, etc., from as early as the 9th century, and it then entered European languages from the reports of the medieval European accounts of Piano-Carpini, Rubruck, Marco Polo and the Capuchin monk Francesco della Penna.


          PRC scholars favour the theory that "Tibet" is derived from tǔbō.


          


          In Tibetan


          Tibetans call their homeland Bod (བོད་), pronounced [pʰʔ] in Lhasa dialect. It is first attested in the geography of Ptolemy as  (batai) (Beckwith, C. U. of Indiana Diss. 1977).


          


          In Chinese


          
            [image: Tibetan plateau]

            
              Tibetan plateau
            

          


          The PRC's Chinese name for Tibet, 西藏 (Xīzng), is a phonetic transliteration derived from the region called Tsang (western -Tsang). The Chinese name originated during the Qing Dynasty of China, ca. 1700. It can be broken down into xī 西 (literally west), and zng 藏 (from -Tsang, but also literally Buddhist scripture, or storage or possibly "treasure"). The pre-1700s historic Chinese term for Tibet was 吐蕃. In modern Standard Mandarin, the first character is pronounced "tǔ". The second character is normally pronounced "fān"; in the context of references to Tibet, most authorities say that it should be pronounced "bō", while some authorities state that it should be pronounced as "fān". A reconstructed Medieval Chinese pronunciation would be /t'obwǝn/, which comes from the Turkic word for heights which is also the origin of the English term Tibet. When expressing themselves in Chinese, many exiled Tibetans, including the Dalai Lama's government in Daramsala, now use the term 吐博 Tǔb.
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              Pastoral nomads camping near Namtso in 2005
            

          


          The PRC government equates Tibet with the Tibet Autonomous Region (TAR). As such, the name Xīzng is equated with the TAR. Some English-speakers reserve Xīzng, the Chinese word transliterated into English, for the TAR, to keep the concept distinct from that of historic Tibet.The character 藏 (zng) has been used in transcriptions referring to Tsang as early as the Yuan Dynasty, if not earlier, though the modern term "Xizang" (western Tsang) was devised in the 18th century. The Chinese character 藏 (Zng) has also been generalized to refer to all of Tibet, including other concepts related to Tibet such as the Tibetan language (藏文, Zngwn) and the Tibetan people (藏族, Zngz).


          


          Language
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              A Tibetan woman in Lhasa
            

          


          The Tibetan language is generally classified as a Tibeto-Burman language of the Sino-Tibetan language family although the boundaries between 'Tibetan' and certain other Himalayan languages can be unclear. According to Matthew Kapstein:


          
            From the perspective of historical linguistics, Tibetan most closely resembles Burmese among the major languages of Asia. Grouping these two together with other apparently related languages spoken in the Himalayan lands, as well as in the highlands of Southeast Asia and the Sino-Tibetan frontier regions, linguists have generally concluded that there exists a Tibeto-Burman family of languages.... More controversial is the theory that the Tibeto-Burman family is itself part of a larger language family, called Sino-Tibetan, and that through it Tibetan and Burmese are distant cousins of Chinese.

          


          The language is spoken in numerous regional dialects which, although sometimes mutually intelligible, generally cannot be understood by the speakers of the different oral forms of Tibetan. It is employed throughout the Tibetan plateau and Bhutan and is also spoken in parts of Nepal and northern India, such as Sikkim. In general, the dialects of central Tibet (including Lhasa), Kham, Amdo and some smaller nearby areas are considered Tibetan dialects. Other forms, particularly Dzongkha, Sikkimese, Sherpa, and Ladakhi, are considered by their speakers, largely for political reasons, to be separate languages. However, if the latter group of Tibetan-type languages are included in the calculation then 'greater Tibetan' is spoken by approximately 6 million people across the Tibetan Plateau. Tibetan is also spoken by approximately 150,000 exile speakers who have fled from modern-day Tibet to India and other countries.


          Although spoken Tibetan varies according to the region, the written language, based on Classical Tibetan, is consistent throughout. This is probably due to the long-standing influence of the Tibetan empire, whose rule embraced (and extended at times far beyond) the present Tibetan linguistic area, which runs from northern Pakistan in the west to Yunnan and Sichuan in in the east, and from north of the Kokonor lake (Qinghai) south as far as Bhutan. The Tibetan language has its own script that it shares with Ladakhi and Dzongkha, which is derived from the ancient Indian Brahmi script.


          


          History
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          The general history of Tibet begins with the rule of Songtsn Gampo (60450 CE) who united parts of the Yarlung River Valley and ruled Tibet as a kingdom. He also brought in many reforms and Tibetan power spread rapidly creating a large and powerful empire. In 640 he married Princess Wencheng, the niece of the powerful Chinese emperor Emperor Taizong of Tang China.


          Under the next few kings who followed Songsten Gampo, Buddhism became established as the state religion and Tibetan power increased even further over large areas of Central Asia while major inroads were made into Chinese territory, even reaching the Chinese capital Chang'an (modern Xian) in late 763. However, Tibetan troops occupied Chang'an for only fifteen days.


          Nanzhao (in Yunnan and neighbouring regions) remained under Tibetan control from 750 to 794, when they turned on their Tibetan overlords and helped the Chinese inflict a serious defeat on the Tibetans.


          The Tibetans were allied with the Arabs and eastern Turks. In 747, the hold of Tibet was loosened by the campaign of general Gao Xianzhi, who tried to re-open the direct communications between Central Asia and Kashmir. By 750 the Tibetans had lost almost all of their central Asian possessions to the Chinese. However, after Gao Xianzhi's defeat by the Arabs and Qarluqs at the Battle of Talas river (751), Chinese influence decreased rapidly and Tibetan influence resumed. In 821/822 CE Tibet and China signed a remarkable peace treaty. A bilingual account of this treaty including details of the borders between the two countries are inscribed on a stone pillar which stands outside the Jokhang temple in Lhasa. Tibet continued as a Central Asian empire until the mid-9th century.


          


          Tibet and the Mongols


          At the end of the 1230s, the Mongols turned their attention to Tibet. At that time, Mongol armies had already conquered Northern China, much of Central Asia, and as far as Russia and modern Ukraine. The Tibetan nobility, however, was fragmented and mainly occupied with internal strife. Gden, a brother of Gyk, entered the country in 1240. A second invasion led to the submission almost all Tibetan states. In 1244, Gden summoned the Sakya Pandita to his court, and in 1247 appointed Sakya the Mongolian viceroy for Central Tibet, though the eastern provinces of Kham and Amdo remained "under direct Mongol rule". When Kublai Khan founded Yuan Dynasty in 1271, Tibet became a part of the Yuan Dynasty.
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          Between 1346 and 1354, towards the end of the Yuan Dynasty, the House of Pagmodru toppled the Sakya. The following 80 years were a period of relative stability. They also saw the birth of the Gelugpa school (also known as Yellow Hats) by the disciples of Tsongkhapa Lobsang Dragpa, and the founding of the important Ganden, Drepung, and Sera monasteries near Lhasa. After the 1430s, the country entered another period of internal power struggles.


          In 1578, Altan Khan of the Tmed Mongols invited Sonam Gyatso, a high lama of the Gelugpa school. They met near Khkh Nuur, where Altan Khan first referred to Snam Gyatso as the Dalai Lama; Dalai being the Mongolian translation of the Tibetan name Gyatso, or "Ocean".


          


          Events leading to Qing dominion of Tibet


          In the 1630s, Tibet became entangled in the power struggles between the rising Manchu and various Mongol and Oirad factions. Ligden Khan of the Mongolian Chakhar tribe, retreating from the Manchu forces, set out to destroy the Yellow Hat Gelug school in Tibet but died on the way near Kokonor, in 1634. His vassal Tsogt Taij continued the fight but was defeated and killed by Gshi Khan of the Khoshud in 1637, who, in turn, became the overlord over Tibet, and acted as a "Protector of the Yellow Church". Gshi helped the Fifth Dalai Lama to establish himself as the highest spiritual and political authority in Tibet and destroyed any potential rivals.


          In 1705, Lobzang Khan of the Khoshud used the 6th Dalai Lama's refusal of the role of a monk (although the encumbant did not reject his political role as Dalai Lama) as an excuse to take control of Tibet. The regent was murdered, and the Dalai Lama sent to Beijing. He died on the way, also near Kokonor, ostensibly from illness. Lobzang Khan appointed a new Dalai Lama, who, however, was not accepted by the Gelugpa school.


          A rival reincarnation was found in the region of Kokonor. The Dzungars invaded Tibet in 1717, deposed and killed a pretender to the position of Dalai Lama (who had been promoted by Lhabzang), which met with widespread approval. However, the Dzungars soon began to loot the holy places of Lhasa which brought a swift response from Emperor Kangxi in 1718, but his military expedition was annihilated by the Dzungars not far from Lhasa.


          Emperor Kangxi finally expelled the Dzungars from Tibet in 1720 and the troops were hailed as liberators. They brought Kelzang Gyatso with them from Kumbum to Lhasa and he was installed as the Seventh Dalai Lama in 1721, though they did not make Tibet a province, allowed it to maintain its own officials and legal and administrative systems, and levied no taxes. However, the Manchu Qing put Amdo under their control in 1724, and incorporated eastern Kham into neighbouring Chinese provinces in 1728. The Qing government sent a resident commissioner, namely Amban, to Lhasa. In 1751, Emperor Qianlong installed the Dalai Lama as both the spiritual leader and political leader of Tibet leading the government, namely Kashag.


          


          Tibet under Qing


          While the ancient relations between Tibet and China are complicated, there can be no question regarding the subordination of Tibet to Manchu-ruled China following first decades of the 18th century. In 1788, Gurkha forces sent by Bahadur Shah, the Regent of Nepal, invaded Tibet, occupying a number of frontier districts. The young Panchen Lama fled to Lhasa and Qing Emperor Qianlong sent troops to Lhasa, upon which the Nepalese withdrew agreeing to pay a large annual sum. In 1791 the Nepalese Gurkhas invaded Tibet a second time, seizing Shigatse and destroyed, plundered, and desecrated the great Tashilhunpo Monastery. The Panchen Lama was forced to flee to Lhasa once again. Emperor Qianlong then sent an army of 17,000 men to Tibet. In 1793, with the assistance of Tibetan troops, they managed to drive the Nepalese troops to within about 30 km of Kathmandu.
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          The first Europeans to arrive in Tibet were Portuguese missionaries in 1624 and were welcomed by the Tibetans who allowed them to build a church. The 18th century brought more Jesuits and Capuchins from Europe who gradually met opposition from Tibetan lamas who finally expelled them from Tibet in 1745. However, at the time not all Europeans were banned from the country  in 1774 a Scottish nobleman, George Bogle, came to Shigatse to investigate trade for the British East India Company, introducing the first potatoes into Tibet.


          However, by the 19th century the situation of foreigners in Tibet grew more tenuous. The British Empire was encroaching from northern India into the Himalayas and Afghanistan and the Russian Empire of the tsars was expanding south into Central Asia and each power became suspicious of intent in Tibet. Sndor Kőrsi Csoma, the Hungarian scientist spent 20 years in British India (4 years in Ladakh) trying to visit Tibet. He created the first Tibetan-English dictionary.


          By the 1850s Tibet had banned all foreigners from Tibet and shut its borders to all outsiders.


          In 1865 Great Britain began secretly mapping Tibet. Trained Indian surveyor-spies disguised as pilgrims or traders counted their strides on their travels across Tibet and took readings at night. Then, in 1904 a British mission under the command of Colonel Francis Younghusband, accompanied by a large military escort, invaded Tibet and reached Lhasa.


          The principal pretext for the British invasion was a fear, which proved to be unfounded, that Russia was extending its power into Tibet and possibly even giving military aid to the local Tibetan government. But on his way to Lhasa, Younghusband slaughtered many Tibetan troops in Gyangz who tried to stop the British advance.


          
            [image: Sera Monastery, Lhasa, Tibet (2006)]

            
              Sera Monastery, Lhasa, Tibet (2006)
            

          


          When the mission reached Lhasa, the Dalai Lama had already fled to Urga in Mongolia, Younghusband found the option of returning to India empty-handed untenable, he proceeded to draft a treaty unilaterally, and have it signed in the Potala by the regent, Ganden Tri Rinpoche, and any other local officials he could gather together as an ad hoc government. The treaty made provisions for the frontier between Sikkim and Tibet to be respected, for free trade between British and Tibetan subjects, and for an indemnity to be paid from the Qing court to the British Government for its expenses in dispatching armed troops to Lhasa. The provisions of this 1904 treaty were confirmed in a 1906 treaty Anglo-Chinese Convention signed between Britain and China. The British, for a fee from the Qing court, also agreed "not to annex Tibetan territory or to interfere in the administration of Tibet", while China engaged "not to permit any other foreign state to interfere with the territory or internal administration of Tibet".


          The position of British Trade Agent at Gyangz was occupied from 1904 until 1944. It was not until 1937, with the creation of the position of "Head of British Mission Lhasa", that a British officer had a permanent posting in Lhasa itself.


          In 1910, the Qing government sent a military expedition of its own to establish direct Chinese rule and deposed the Dalai Lama in an imperial edict. The Dalai Lama once again fled, this time to British India, in February 1910. The Dalai Lama returned to Tibet from India in July 1912, and by the end of the year the Chinese troops in Tibet had returned, via India, to China Proper.


          


          Proclaiming independence


          In early 1913, Agvan Dorzhiev and two other Tibetan representatives signed a treaty between Tibet and Mongolia in Urga, proclaiming mutual recognition and their independence from China. The 13th Dalai Lama himself, however, denied he authorized Agvan Dorzhiev to conclude any treaties on behalf of Tibet. The Tibetan government never ratified this treaty and no Tibetan version of this treaty was published by Tibetan government. A Russian diplomat pointed out to the British ambassador that since Agvan Dorzhiev himself is a Russian subject, his legal ability to sign such a treaty is in question.


          Some British authors have even disputed the existence of such a treaty but scholars of Mongolia generally are positive it exists, as were contemporary authors . The Mongolian text of the treaty has, for example, been published by the Mongolian Academy of Sciences in 1982. John Snelling says: "Though sometimes doubted, this Tibet-Mongolia Treaty certainly existed. It was signed on 29 December 1912 (OS) [that is, by the Julian Calendar - thus making it 8 January 1913 by the Gregorian Calendar that we use] by Dorzhiev and two Tibetans on behalf of the Dalai Lama, and by two Mongolians for the Jebtsundamba Khutukhtu." He then quotes the full wording of the treaty (in English) from the British Public Records Office: FO [Foreign Office] 371 1609 7144: Sir George Buchanan to Sir Edward Grey, St. Petersburg, dated 11 February 1913.


          Nevertheless, pursuits of complete independence were officially renounced by Tibet and Mongolia respectively in 1914 and 1915. On 3 July, 1914, The Tibetans signed the Simla Convention which reaffirmed Chinese suzerainty and Tibet's status as "part of Chinese territory", and on 25 May, 1915, Mongolia signed a tripartite treaty reaffirming, at least nominally, subordination to China.


          The subsequent outbreak of World War I and the division of China into military cliques ruled by warlords caused the Western powers and the infighting factions within China to lose interest in Tibet, and the 13th Dalai Lama ruled undisturbed until his death in 1933. At that time, the government of Tibet controlled all of -Tsang (Dbus-gtsang) and western Kham (Khams), somewhat larger than the Tibet Autonomous Region today. Eastern Kham, separated by the Yangtze River, was under the control of Chinese warlord Liu Wenhui.


          In 1935 the 14th Dalai Lama, Tenzin Gyatso was born in Amdo in eastern Tibet and was recognized as the latest reincarnation. He was taken to Lhasa in 1937 where he was later given an official ceremony in 1939. In 1944, during World War II, two Austrian mountaineers, Heinrich Harrer and Peter Aufschnaiter came to Lhasa, where Harrer became a tutor and friend to the young Dalai Lama giving him a sound knowledge of western culture and modern society, until he was forced to leave in 1959.


          Since 1951, Tibet has been under China's control. According to a 1951 agreement between the Tibetan government and the PRC, Dalai Lama-ruled Tibetan area was supposed to be a largely autonomous region of China.


          [bookmark: .27feudal_serfdom.27]


          'feudal serfdom'


          Supporters of the PRC have characterised the socio-economy of Tibet prior to Communism as 'feudal serfdom'. However, supporters of an independent Tibet objected to this assessment. For a discussion of the debate see Allegations of serfdom in Tibet. For a description of the traditional social structure see Social classes of Tibet.


          A rebellion against the Chinese occupation was led by noblemen and monasteries and broke out in Amdo and eastern Kham in June 1956. The insurrection, supported by the American CIA, eventually spread to Lhasa. It was crushed by 1959. During this campaign, tens of thousands of Tibetans were killed and the 14th Dalai Lama and other government principals fled to exile in India.


          


          Tibet under PRC
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          The Central Tibetan Administration states that the number that have died in the Great Leap Forward, of violence, or other indirect causes since 1950 is approximately 1.2 million, which the Chinese Communist Party denies. The Chinese Communist Party's official toll of deaths recorded for the whole of China for the years of the Great Leap Forward is 14 million, but scholars have estimated the number of the famine victims to be between 20 and 43 million. According to Patrick French, the estimate of 1.2 million in Tibet is not reliable because Tibetans were not able to process the data well enough to produce a credible total. There were, however, many casualties, with a figure of 400,000 extrapolated from a calculation Warren W. Smith made from census reports of Tibet which show 200,000 "missing" from Tibet.


          The Dalai Lama has stated his willingness to negotiate with China for genuine autonomy, but according to the government in exile and Tibetan independence groups, most Tibetans still call for full Tibetan independence. The Dalai Lama sees the millions of government-imported Han immigrants and preferential socioeconomic policies, as presenting an urgent threat to the Tibetan nation and culture. Tibetan exile groups say that despite recent attempts to restore the appearance of original Tibetan culture to attract tourism, the traditional Tibetan way of life is now irrevocably changed. Tashi Wangdi, the Representative of the Dalai Lama, stated in an interview that China's Western China Development program "is providing facilities for the resettlement of Han Chinese in Tibet."


          Projects that the PRC claims to have benefited Tibet as part of the China Western Development economic plan, such as the Qinghai-Tibet Railway, have roused fears of facilitating military mobilisation and Han migration. There is still ethnic imbalance in appointments and promotions to the civil and judicial services in the Tibetan Autonomous Region, with disproportionately few ethnic Tibetans appointed to these posts.


          The PRC, on the other hand, claims that its rule over Tibet is an unalloyed improvement, but foreign governments continue to make occasional protests about aspects of PRC rule in Tibet because of frequent reports of human rights violation in Tibet by groups such as Human Rights Watch. The government of the PRC maintains that the Tibetan Government did almost nothing to improve the Tibetans' material and political standard of life during its rule from 191359, and that they opposed any reforms proposed by the Chinese government. According to the Chinese government, this is the reason for the tension that grew between some central government officials and the local Tibetan government in 1959.


          The government of the PRC also rejects claims that the lives of Tibetans have deteriorated, and states that the lives of Tibetans have been improved immensely compared to self rule before 1950.


          The Cultural Revolution and the cultural damage it wrought upon Tibet and, indeed, the entire PRC is generally condemned as a nationwide catastrophe, whose main instigators, in the PRC's view, the so-called Gang of Four, have been brought to justice. The China Western Development plan is viewed by the PRC as a massive, benevolent, and patriotic undertaking by the wealthier eastern coast to help the western parts of China, including Tibet, catch up in prosperity and living standards.
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          These claims are, however, largely discredited by many Tibetans. In 1989, the Panchen Lama was finally allowed to return to Shigatse, where he addressed a crowd of 30,000 and described what he saw as the suffering of Tibet and the harm being done to his country in the name of socialist reform under the rule of the PRC in terms reminiscent of the petition he had presented to Chinese Premier Zhou Enlai in 1962.. Five days later, he mysteriously died of a massive heart attack at the age of 50.
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          In 1995 the Dalai Lama named 6 year old Gedhun Choekyi Nyima as the 11th Panchen Lama without Chinese approval, while the PRC named another child, Gyancain Norbu in conflict. Gyancain Norbu was raised in Beijing and has appeared occasionally on state media. The PRC-selected Panchen Lama is rejected by exiled Tibetans and anti-China groups who commonly refer to him as the "Panchen Zuma" (literally "fake Panchen Lama"). Gedhun Choekyi Nyima and his family have gone missing  believed by some to be imprisoned by China  and under a hidden identity for protection and privacy according to the PRC. exile.


          In 2001 representatives of Tibet succeeded in gaining accreditation at a United Nations-sponsored meeting of non-governmental organizations. On August 29 Jampal Chosang, the head of the Tibetan coalition, stated that China had introduced "a new form of apartheid" in Tibet because "Tibetan culture, religion, and national identity are considered a threat" to China.


          In 2005, Chinese Premier Wen Jiabao's offered to hold talks with the 14th Dalai Lama on the Tibet issue, provided he dropped the demand for independence. The Dalai Lama said in an interview with the South China Morning Post "We are willing to be part of the People's Republic of China, to have it govern and guarantee to preserve our Tibetan culture, spirituality and our environment." A statement that was seen as a renewed diplomatic offensive by the Tibetan government-in-exile. He had already said he would accept Chinese sovereignty over Tibet but insisted on real autonomy over its religious and cultural life. Tibetan government-in-exile, called on the Chinese government to respond. The move was seen to be unpopular with many Tibetans.


          In January 2007 the Dalai Lama, in an interview on a private television channel, said "What we demand from the Chinese authority is more autonomy for Tibetans to protect their culture." He added that he had told the Tibetan people not to think in terms of history and to accept Tibet as a part of China.


          Talks between representatives of the Dalai Lama and the Chinese government began again in May, 2008 with little result, but more are scheduled to be held in June.


          


          Geography
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          Tibet is located on the Tibetan Plateau, the world's highest region. The world's highest, Mount Everest, is on Nepal's border with Tibet. The average altitude is about 3,000 m in the south and 4,500 m in the north.
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          Several major rivers have their source in the Tibetan Plateau (mostly in present-day Qinghai Province). These includeYangtze, Yellow River, Indus River, Mekong, Brahmaputra River, Ganges, Salween and the Yarlung Tsangpo River. The Indus, Brahmaputra rivers originate from a lake (Tib: Tso Mapham) in Western Tibet, near Mount Kailash. The mountain is a holy pilgrimage for both Hindus and Tibetans. The Hindus consider the mountain to be the abode of Lord Shiva. The Tibetan name for Mt Kailash is Khang Rinpoche. Tibet has numerous high-altitude lakes referred to in Tibetan as tso or co. These include Lake Manasarovar, Namtso, Pangong Tso, Yamdrok Lake, Siling Co, Lhamo La-tso, Lumajangdong Co, Lake Puma Yumco, Lake Paiku, Lake Rakshastal, Dagze Co and Dong Co
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          The atmosphere is severely dry nine months of the year, and average annual snowfall is only 18 inches, due to the rain shadow effect whereby mountain ranges prevent moisture from the ocean from reaching the plateaus. Western passes receive small amounts of fresh snow each year but remain traversable all year round. Low temperatures are prevalent throughout these western regions, where bleak desolation is unrelieved by any vegetation beyond the size of low bushes, and where wind sweeps unchecked across vast expanses of arid plain. The Indian monsoon exerts some influence on eastern Tibet. Northern Tibet is subject to high temperatures in the summer and intense cold in the winter.


          Historic Tibet consists of several regions. These include Amdo (A mdo) in the northeast, incorporated by China into the provinces of Qinghai, Gansu and Sichuan., Kham(Khams) in the east, divided between Sichuan, northern Yunnan and Qinghai., Western Kham, part of the Tibetan Autonomous Region and -Tsang (dBus gTsang) ( in the center, Tsang in the centre-west, and Ngari (mNga' ris) in the far west), part of the Tibetan Autonomous Region.


          Tibetan cultural influences extend to the neighboring states of Bhutan, Nepal, adjacent regions of India such as Sikkim and Ladakh, and adjacent provinces of China where Tibetan Buddhism is the predominant religion.


          On the border with India, the region popularly known among Chinese as South Tibet is claimed by China and administered by India as the state of Arunachal Pradesh.


          


          Cities, towns and villages
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          There are over 800 settlements in Tibet, Lhasa is Tibet's traditional capital and the capital of Tibet Autonomous Region. Lhasa contains the world heritage site the Potala Palace and Norbulingka, the residences of the Dalai Lama. Lhasa contains a number of significant temples and monasteries which are deeply engrained in its history including Jokhang and Ramoche Temple.


          Shigatse is the country's second largest city, west of Lhasa. Gyantse, Chamdo are also amongst the largest.


          Other cities in Historic Tibet include, Nagchu, Nyingchi, Nedong, Barkam, Sakya, Gartse, Pelbar, Lhatse, and Tingri; in Sichuan, Kangding (Dartsedo); in Qinghai, Jyekundo or Yushu, Machen, and Golmud. There is also a large Tibetan settlement in South India near Kushalanagara. India created this settlement for Tibetan refugees which had fled to India.


          


          Economy
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          According to Chinese sources, Tibet's GDP in 2001 was 13.9 billion yuan (USD1.8billion). The Central government exempts Tibet from all taxation and provides 90% of Tibet's government expenditures. The Tibetan economy is dominated by subsistence agriculture. Due to limited arable land, livestock raising is the primary occupation mainly on the Tibetan Plateau, among them are sheep, cattle, goats, camels, yaks and horses. However, the main crops grown are barley, wheat, buckwheat, rye, potatoes and assorted fruits and vegetables.


          In recent years, due to the increased interest in Tibetan Buddhism, tourism has become an increasingly important sector, and is actively promoted by the authorities. The Tibetan economy is heavily subsidized by the Central government and government cadres receive the second-highest salaries in China.
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          Tourism brings in the most income from the sale of handicrafts. These include Tibetan hats, jewelry (silver and gold), wooden items, clothing, quilts, fabrics, Tibetan rugs and carpets. The Qinghai-Tibet Railway which links the region to Qinghai in China proper was opened in 2006. The Chinese government claims that the line will promote the development of impoverished Tibet. But opponents argue the railway will harm Tibet. For instance, Tibetan opponents contend that it would only draw more Han Chinese residents, the country's dominant ethnic group, who have been migrating steadily to Tibet over the last decade, bringing with them their popular culture. Opponents believe that the large influx of Han Chinese will ultimately extinguish the local culture.


          Other opponents argue that the railway will damage Tibet's fragile ecology and that most of its economic benefits will go to migrant Han Chinese. As activists call for a boycott of the railway, the Dalai Lama has urged Tibetans to "wait and see" what benefits the new line might bring to them. According to the Government-in-exile's spokesmen, the Dalai Lama welcomes the building of the railway, "conditioned on the fact that the railroad will bring benefit to the majority of Tibetans."


          In January 2007, the Chinese government issued a report outlining the discovery of a large mineral deposit under the Tibetan Plateau. The deposit has an estimated value of $128 billion and may double Chinese reserves of zinc, copper, and lead. The Chinese government sees this as a way to alleviate the nation's dependence on foreign mineral imports for its growing economy. However, critics worry that mining these vast resources will harm Tibet's fragile ecosystem as well take valuable resources away from the Tibetan people.


          


          Demographics


          
            [image: An elderly Tibetan lady]

            
              An elderly Tibetan lady
            

          


          
            [image: Ethnolinguistic Groups of Tibetan language, 1967 (See entire map, which includes a key)]

            
              Ethnolinguistic Groups of Tibetan language, 1967 ( See entire map, which includes a key)
            

          


          
            [image: Ethnic Tibetan autonomous entities set up by the People's Republic of China. Opponents to the PRC dispute the actual level of autonomy.]

            
              Ethnic Tibetan autonomous entities set up by the People's Republic of China. Opponents to the PRC dispute the actual level of autonomy.
            

          


          
            [image: Traditional Kham houses]

            
              Traditional Kham houses
            

          


          Historically, the population of Tibet consisted of primarily ethnic Tibetans. Other ethnic groups in Tibet include Menba (Monpa), Lhoba, Mongols and Hui Chinese. According to tradition the original ancestors of the Tibetan people, as represented by the six red bands in the Tibetan flag, are: the Se, Mu, Dong, Tong, Dru and Ra.


          The issue of the proportion of the Han Chinese population in Tibet is a politically sensitive one. The Central Tibetan Administration, an exile group, says that the PRC has actively swamped Tibet with Han Chinese migrants in order to alter Tibet's demographic makeup.


          


          View of the Tibetan exile community


          Between the 1960s and 1980s, many prisoners (over 1 million, according to Harry Wu) were sent to laogai camps in Amdo ( Qinghai), where they were then employed locally after release. Since the 1980s, increasing economic liberalization and internal mobility has also resulted in the influx of many Han Chinese into Tibet for work or settlement, though the actual number of this floating population remains disputed.


          The Government of Tibet in Exile claims that, despite official statistics to the contrary, in reality non-ethnic Tibetans (including Han Chinese and Hui Muslims) outnumber ethnic Tibetans. It claims that this is as a result of an active policy of demographically swamping the Tibetan people and further diminishing any chances of Tibetan political independence. The Dalai Lama has recently been reported as saying that the Tibetans had been reduced to a minority "in his homeland", by reference to population figures of Lhasa, and accusing China of "demographic aggression".
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          The Government of Tibet in Exile questions all statistics given by the PRC government, since they do not include members of the People's Liberation Army garrisoned in Tibet, or the large floating population of unregistered migrants. The Qinghai-Tibet Railway ( Xining to Lhasa) is also a major concern, as it is believed to further facilitate the influx of migrants.


          The Government of Tibet in Exile quotes an issue of People's Daily published in 1959 to claim that the Tibetan population has dropped significantly since 1959. According to the article, figures from the National Bureau of Statistics of the PRC show that the autonomous region of Tibet was populated by 1,273,969 persons. In the Tibetan sectors of Kham, 3,381,064 Tibetans were counted. In Qinghai and other Tibetan sectors that are incorporated in Gansu, 1,675,534 Tibetans were counted. According to the total of these three numbers, the Tibetan population attained 6,330,567 in 1959.


          In 2000, the number of Tibetans as a whole of these regions was about 5,400,000 according to National Bureau of Statistics.


          The Tibetan exile Government's analysis of these statistics originating from National Bureau of Statistics shows that in between 1959 and 2000, the Tibetan population decreased by about one million, a 15% decline. During the same period, the Chinese population doubled, and the world-wide population increased by 3-fold. This analysis gives an additional argument concerning the estimation of the number of Tibetan deaths during the period between 1959 and 1979. It also suggests the existence of a demographic deficit of the Tibetan population and the precise time course and causes must be specified.


          The accuracy of this 1959 Tibetan population estimate quoted by the Government of Tibet in Exile is in conflict with the findings of the 1954 Chinese census report. The census states that the total population of the autonomous region of Tibet was 1,273,969; the total population of Kham was 3,381,064; and the total population of Qinghai was 1,675,534. These numbers were taken by the Government of Tibet in Exile as the population of Tibetans in each province.


          


          View of the People's Republic of China


          The PRC government does not view itself as an occupying power and has vehemently denied allegations of demographic swamping. The PRC also does not recognize Greater Tibet as claimed by the government of Tibet in Exile, saying that the idea was engineered by foreign imperialists as a plot to divide China amongst themselves, (Mongolia being a striking precedent, gaining independence with Soviet backing and subsequently aligning itself with the Soviet Union) and that those areas outside the TAR were not controlled by the Tibetan government before 1959 in the first place, having been administered instead by other surrounding provinces for centuries.


          The PRC gives the number of Tibetans in Tibet Autonomous Region as 2.4 million, as opposed to 190,000 non-Tibetans, and the number of Tibetans in all Tibetan autonomous entities combined (slightly smaller than the Greater Tibet claimed by exiled Tibetans) as 5.0 million, as opposed to 2.3 million non-Tibetans. In the TAR itself, much of the Han population is to be found in Lhasa. Population control policies like the one-child policy only apply to Han Chinese, not to minorities such as Tibetans .


          Jampa Phuntsok, chairman of the TAR, has also said that the central government has no policy of migration into Tibet due to its harsh high-altitude conditions, that the 6% Han in the TAR is a very fluid group mainly doing business or working, and that there is no immigration problem.


          With regards to the historical population of ethnic Tibetans, the Chinese government claims that according to the First National Census conducted in 1954, there were 2,770,000 ethnic Tibetans in China, including 1,270,000 in the TAR; whereas in the Fourth National Census conducted in 1990, there were 4,590,000 ethnic Tibetans in China, including 2,090,000 in the TAR. These figures are used to advance the claim that the Tibetan population has doubled since 1951.


          This table includes all Tibetan autonomous entities in the PRC, plus Xining PLC and Haidong P. The latter two are included to complete the figures for Qinghai province, and also because they are claimed as parts of Greater Tibet by the Government of Tibet in exile.


          P = Prefecture; AP = Autonomous prefecture; PLC = Prefecture-level city; AC = Autonomous county.


          Excludes members of the People's Liberation Army in active service.
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              	Tibet Autonomous Region:

              	2,616,329

              	2,427,168

              	92.8%

              	158,570

              	6.1%

              	30,591

              	1.2%
            


            
              	- Lhasa PLC

              	474,499

              	387,124

              	81.6%

              	80,584

              	17.0%

              	6,791

              	1.4%
            


            
              	- Qamdo Prefecture

              	586,152

              	563,831

              	96.2%

              	19,673

              	3.4%

              	2,648

              	0.5%
            


            
              	- Shannan Prefecture

              	318,106

              	305,709

              	96.1%

              	10,968

              	3.4%

              	1,429

              	0.4%
            


            
              	- Xigaz Prefecture

              	634,962

              	618,270

              	97.4%

              	12,500

              	2.0%

              	4,192

              	0.7%
            


            
              	- Nagqu Prefecture

              	366,710

              	357,673

              	97.5%

              	7,510

              	2.0%

              	1,527

              	0.4%
            


            
              	- Ngari Prefecture

              	77,253

              	73,111

              	94.6%

              	3,543

              	4.6%

              	599

              	0.8%
            


            
              	- Nyingchi Prefecture

              	158,647

              	121,450

              	76.6%

              	23,792

              	15.0%

              	13,405

              	8.4%
            


            
              	Qinghai Province:

              	4,822,963

              	1,086,592

              	22.5%

              	2,606,050

              	54.0%

              	1,130,321

              	23.4%
            


            
              	- Xining PLC

              	1,849,713

              	96,091

              	5.2%

              	1,375,013

              	74.3%

              	378,609

              	20.5%
            


            
              	- Haidong Prefecture

              	1,391,565

              	128,025

              	9.2%

              	783,893

              	56.3%

              	479,647

              	34.5%
            


            
              	- Haibei AP

              	258,922

              	62,520

              	24.1%

              	94,841

              	36.6%

              	101,561

              	39.2%
            


            
              	- Huangnan AP

              	214,642

              	142,360

              	66.3%

              	16,194

              	7.5%

              	56,088

              	26.1%
            


            
              	- Hainan AP

              	375,426

              	235,663

              	62.8%

              	105,337

              	28.1%

              	34,426

              	9.2%
            


            
              	- Golog AP

              	137,940

              	126,395

              	91.6%

              	9,096

              	6.6%

              	2,449

              	1.8%
            


            
              	- Gygu AP

              	262,661

              	255,167

              	97.1%

              	5,970

              	2.3%

              	1,524

              	0.6%
            


            
              	- Haixi AP

              	332,094

              	40,371

              	12.2%

              	215,706

              	65.0%

              	76,017

              	22.9%
            


            
              	Tibetan areas in Sichuan province
            


            
              	- Ngawa AP

              	847,468

              	455,238

              	53.7%

              	209,270

              	24.7%

              	182,960

              	21.6%
            


            
              	- Garz AP

              	897,239

              	703,168

              	78.4%

              	163,648

              	18.2%

              	30,423

              	3.4%
            


            
              	- Muli AC

              	124,462

              	60,679

              	48.8%

              	27,199

              	21.9%

              	36,584

              	29.4%
            


            
              	Tibetan areas in Yunnan province
            


            
              	- Dqn AP

              	353,518

              	117,099

              	33.1%

              	57,928

              	16.4%

              	178,491

              	50.5%
            


            
              	Tibetan areas in Gansu province
            


            
              	- Gannan AP

              	640,106

              	329,278

              	51.4%

              	267,260

              	41.8%

              	43,568

              	6.8%
            


            
              	- Tianzhu AC

              	221,347

              	66,125

              	29.9%

              	139,190

              	62.9%

              	16,032

              	7.2%
            


            
              	Total for Greater Tibet:
            


            
              	With Xining and Haidong

              	10,523,432

              	5,245,347

              	49.8%

              	3,629,115

              	34.5%

              	1,648,970

              	15.7%
            


            
              	Without Xining and Haidong

              	7,282,154

              	5,021,231

              	69.0%

              	1,470,209

              	20.2%

              	790,714

              	10.9%
            

          


          


          Human rights


          According to the non-government Save Tibet website, the Tibetan people are denied most rights guaranteed in the Universal Declaration of Human Rights, including the rights to self-determination, freedom of speech, assembly, movement, expression, and travel. Elliot Sperling, an Associate Professor of Tibetan Studies at Indiana University, in a statement to the Human Rights Watch, also detailed human rights violation in Tibet. The Tibet Justice.org claims that according to UN Development Programme data, Tibet is ranked the lowest among Chinas 31 provinces, and is ranked 153 out of the 160 countries on the Human Development Index.


          Amnesty International has stated that political prisoners are often beaten and tortured, and sometimes summarily executed. Since the 1988 ratification of the UN Convention Against Torture by China, 69 Tibetans are recorded as having died as a result of torture in Chinese prisons. Human rights groups have confirmed by name over 700 Tibetan political prisoners in Tibet, many of them detained without charge or trial.


          Tibetologist Thomas Laird claims that there is no evidence to support China's claim that Tibet is autonomous, as all local legislation is subject to approval of the central government in Beijing.


          The Tibetan exile government claims that China does not allow independent human rights organisations into Tibet, and foreign delegations invited to Tibet are denied independent access to meet with Tibetans. The Tibetan Centre for Human Rights and Democracy claims that more than 11,000 monks and nuns have been expelled from Tibet since 1996 for opposing "patriotic re-education" sessions conducted at monasteries and nunneries under the "Strike Hard" campaign.


          Thomas Laird also claims that China continues to encourage the transfer of Chinese settlers into Tibet. This threatens the survival of the Tibetan religious, cultural and national identity. The Free Tibet website claims that unemployment in schools, discussion of Tibetan cultural, religious and social issues is discouraged, and Chinese culture is promoted.


          The Tibetan Centre for Human Rights and Democracy claims that unemployment among Tibetans is high. An unequal taxation system further exacerbates the conditions of poverty for Tibetans in rural areas. Many basic rights, such as the right to housing, education and health, remain unfulfilled.


          


          Culture


          
            [image: The 1st Dalai Lama]

            
              The 1st Dalai Lama
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              A young monk at Labrang
            

          


          


          Religion


          


          Tibetan Buddhism


          Religion and spirituality is extremely important to the Tibetans and has a strong influence over all aspects of lives; ingrained deeply into their cultural heritage. Bn is the ancient traditional religion of Tibet, but following the introduction of Tantric Buddhism into Tibet by Padmasambhava this became eclipsed by Tibetan Buddhism, a distinctive form of Vajrayana. Tibetan Buddhism is practiced not only in Tibet but also in Mongolia, parts of northern India, the Buryat Republic, the Tuva Republic, and in the Republic of Kalmykia.


          Tibetan Buddhism has four main traditions (the suffix pa is comparable to "er" in English):


          
            	Gelug(pa), Way of Virtue, also known casually as Yellow Hat, whose spiritual head is the Ganden Tripa and whose temporal, the Dalai Lama. Successive Dalai Lamas ruled Tibet from the mid-17th to mid-20th centuries. This order was founded in the 14th to 15th century by Je Tsongkhapa, based on the foundations of the Kadampa tradition. Tsongkhapa was renowned for both his scholasticism and his virtue. The Dalai Lama belongs to the Gelugpa school, and is regarded as the embodiment of the Bodhisattva of Compassion.

          


          
            	Kagyu(pa), Oral Lineage. This contains one major subsect and one minor subsect. The first, the Dagpo Kagyu, encompasses those Kagyu schools that trace back to Gampopa. In turn, the Dagpo Kagyu consists of four major sub-sects: the Karma Kagyu, headed by a Karmapa, the Tsalpa Kagyu, the Barom Kagyu, and Pagtru Kagyu. There are further eight minor sub-sects, all of which trace their root to Pagtru Kagyu. Among the eight sub-sects the most notable of are the Drikung Kagyu and the Drukpa Kagyu. The once-obscure Shangpa Kagyu, which was famously represented by the 20th century teacher Kalu Rinpoche, traces its history back to the Indian master Niguma, sister of Kagyu lineage holder Naropa. This is an oral tradition which is very much concerned with the experiential dimension of meditation. Its most famous exponent was Milarepa, an eleventh century mystic.

          


          
            	Nyingma(pa), The Ancient Ones. This is the oldest, the original order founded by Padmasambhava.

          


          
            	Sakya(pa), Grey Earth, headed by the Sakya Trizin, founded by Khon Konchog Gyalpo, a disciple of the great translator Drokmi Lotsawa. Sakya Pandita 11821251CE was the great grandson of Khon Konchog Gyalpo. This school very much represents the scholarly tradition.

          


          


          Islam


          In Tibetan cities, there are also small communities of Muslims, known as Kachee (Kache), who trace their origin to immigrants from three main regions: Kashmir (Kachee Yul in ancient Tibetan), Ladakh and the Central Asian Turkic countries. Islamic influence in Tibet also came from Persia. After 1959 a group of Tibetan Muslims made a case for Indian nationality based on their historic roots to Kashmir and the Indian government declared all Tibetan Muslims Indian citizens later on that year. There is also a well established Chinese Muslim community (gya kachee), which traces its ancestry back to the Hui ethnic group of China. It is said that Muslim migrants from Kashmir and Ladakh first entered Tibet around the 12th century. Marriages and social interaction gradually led to an increase in the population until a sizable community grew up around Lhasa.


          


          Buddhist monasteries in Tibet
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              Tashilhunpo
            

          


          


          Tibetan art
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              A thangka painting in Sikkim
            

          


          Tibetan representations of art are intrinsically bound with Tibetan Buddhism and commonly depict deities or variations of Buddha in various forms from bronze Buddhist statues and shrines, to highly colorful thangka paintings and mandalas.


          


          Architecture


          Tibetan architecture contains Oriental and Indian influences, and reflects a deeply Buddhist approach. The Buddhist wheel, along with two dragons, can be seen on nearly every Gompa in Tibet. The design of the Tibetan Chrtens can vary, from roundish walls in Kham to squarish, four-sided walls in Ladakh.


          The most distinctive feature of Tibetan architecture is that many of the houses and monasteries are built on elevated, sunny sites facing the south, and are often made out of a mixture of rocks, wood, cement and earth. Little fuel is available for heat or lighting, so flat roofs are built to conserve heat, and multiple windows are constructed to let in sunlight. Walls are usually sloped inwards at 10 degrees as a precaution against frequent earthquakes in the mountainous area.
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              The Potala Palace
            

          


          Standing at 117 meters in height and 360 meters in width, the Potala Palace is considered as the most important example of Tibetan architecture. Formerly the residence of the Dalai Lama, it contains over one thousand rooms within thirteen stories, and houses portraits of the past Dalai Lamas and statues of the Buddha. It is divided between the outer White Palace, which serves as the administrative quarters, and the inner Red Quarters, which houses the assembly hall of the Lamas, chapels, 10,000 shrines, and a vast library of Buddhist scriptures.


          


          Music
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              Boudhanath, Nepal. 1973
            

          


          The music of Tibet reflects the cultural heritage of the trans-Himalayan region, centered in Tibet but also known wherever ethnic Tibetan groups are found in India, Bhutan, Nepal and further abroad. First and foremost Tibetan music is religious music, reflecting the profound influence of Tibetan Buddhism on the culture.


          Tibetan music often involves chanting in Tibetan or Sanskrit, as an integral part of the religion. These chants are complex, often recitations of sacred texts or in celebration of various festivals. Yang chanting, performed without metrical timing, is accompanied by resonant drums and low, sustained syllables. Other styles include those unique to the various schools of Tibetan Buddhism, such as the classical music of the popular Gelugpa school, and the romantic music of the Nyingmapa, Sakyapa and Kagyupa schools.


          Nangma dance music is especially popular in the karaoke bars of the urban centre of Tibet, Lhasa. Another form of popular music is the classical gar style, which is performed at rituals and ceremonies. Lu are a type of songs that feature glottal vibrations and high pitches. There are also epic bards who sing of Tibet's national hero Gesar.


          


          Festivals
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              The Monlam Prayer Festival
            

          


          Tibet has various festivals which commonly are performed to worship the Buddha throughout the year. Losar is the Tibetan New Year Festival. Preparations for the festive event are manifested by special offerings to family shrine deities, painted doors with religious symbols, and other painstaking jobs done to prepare for the event. Tibetans eat Guthuk (barley crumb food with filling) on New Year's Eve with their families. The Monlam Prayer Festival follows it in the first month of the Tibetan calendar, falling on the fourth up to the eleventh day of the first Tibetan month. which involves many Tibetans dancing and participating in sports events and sharing picnics. The event was established in 1049 by Tsong Khapa, the founder of the Dalai Lama and the Panchen Lama's order.


          


          Other
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              Tibetan sand mandala
            

          


          The Potala Palace, former residence of the Dalai Lamas, is a World Heritage Site, as is Norbulingka, former summer residence of the Dalai Lama.


          Since 2002, Tibetans in exile have allowed a Miss Tibet beauty contest in spite of concerns that this event is considered a Western influence. The beauty contest is condemned by the Tibetan government in exile.


          


          Cuisine
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              A monk churning Butter tea
            

          


          The most important crop in Tibet is barley, and dough made from barley flour called tsampa, is the staple food of Tibet. This is either rolled into noodles or made into steamed dumplings called momos. Meat dishes are likely to be yak, goat, or mutton, often dried, or cooked into a spicy stew with potatoes. Mustard seed is cultivated in Tibet, and therefore features heavily in its cuisine. Yak yoghurt, butter and cheese are frequently eaten, and well-prepared yoghurt is considered something of a prestige item. Butter tea is very popular to drink.


          


          Tibet in popular culture


          In recent years there have been a number of films produced about Tibet, most notably Hollywood films such as Seven Years in Tibet, starring Brad Pitt, and Kundun, a biography of the 14th Dalai Lama, directed by Martin Scorsese. Both of these films were banned by the Chinese government because of Tibetan nationalist overtones. Other films include Samsara, The Cup and the 1999 Himalaya, a French-American produced film with a Tibetan cast set in Nepal and Tibet. In 2005, exile Tibetan filmmaker Tenzing Sonam and his partner Ritu Sarin made Dreaming Lhasa, the first internationally recognized feature film to come out of the diaspora to explore the contemporary reality of Tibet.


          Kekexili: Mountain Patrol, is a film made by National Geographic about a Chinese reporter that goes to Tibet to report on the issue involving the endangerment of Tibetan Antelope. It won numerous awards at home and abroad.


          In 1995 a British electronic music act Banco de Gaia released the album Last Train to Lhasa, dedicated to the music of Tibet, with many samples of Tibetan chanting.



          
            Retrieved from " http://en.wikipedia.org/wiki/Tibet"
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          Tides are the rising and falling of Earth's ocean surface caused by the tidal forces of the Moon and the Sun acting on the oceans. Tidal phenomena can occur in any object that is subjected to a gravitational field that varies in time and space, such as the Earth's land masses. (see Other tides).


          Tides noticeably affect the depth of marine and estuarine water bodies and produce oscillating currents known as tidal streams, making prediction of tides very important for coastal navigation (see Tides and navigation). The strip of seashore that is submerged at high water and exposed at low water, the intertidal zone or foreshore, is an important ecological product of ocean tides (see Intertidal ecology).


          The changing tide produced at a given location is the result of the changing positions of the Moon and Sun relative to the Earth coupled with the effects of Earth rotation and the local shape of the sea floor. Sea level measured by coastal tide gauges may also be strongly affected by wind.


          


          Introduction and tidal terminology


          
            [image: Types of tides.]

            
              Types of tides.
            

          


          A tide is a repeated cycle of sea level changes in the following stages:


          
            	Over several hours the water rises or advances up a beach in the flood


            	The water reaches its highest level and stops at high water. Because tidal currents cease this is also called slack water or slack tide. The tide reverses direction and is said to be turning.


            	The sea level recedes or falls over several hours during the ebb tide.


            	The level stops falling at low water. This point is also described as slack or turning.

          


          Tides may be semidiurnal (two high waters and two low waters each day), or diurnal (one tidal cycle per day). In most locations, tides are semidiurnal. Because of the diurnal contribution, there is a difference in height (the daily inequality) between the two high waters on a given day; these are differentiated as the higher high water and the lower high water in tide tables. Similarly, the two low waters each day are referred to as the higher low water and the lower low water. The daily inequality changes with time and is generally small when the Moon is over the equator.


          The various frequencies of orbital forcing which contribute to tidal variations are called constituents. In most locations, the largest is the "principal lunar semidiurnal" constituent, also known as the M2 (or M2) tidal constituent. Its period is about 12 hours and 25.2 minutes, exactly half a tidal lunar day, the average time separating one lunar zenith from the next, and thus the time required for the Earth to rotate once relative to the Moon. This is the constituent tracked by simple tide clocks.


          Tides vary on timescales ranging from hours to years, so to make accurate records tide gauges measure the water level over time at fixed stations which are screened from variations caused by waves shorter than minutes in period. These data are compared to the reference (or datum) level usually called mean sea level.


          Constituents other than M2 arise from factors such as the gravitational influence of the Sun, the tilt of the Earth's rotation axis, the inclination of the lunar orbit and the ellipticity of the orbits of the Moon about the Earth and the Earth about the Sun. Variations with periods of less than half a day are called harmonic constituents. Long period constituents have periods of days, months, or years.


          


          Tidal range variation: springs and neaps


          
            [image: An artist's conception of spring tide]

            
              An artist's conception of spring tide
            

          


          
            [image: An artist's conception of neap tide]
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          The semidiurnal tidal range (the difference in height between high and low waters over about a half day) varies in a two-week or fortnightly cycle. Around new and full moon when the Sun, Moon and Earth form a line (a condition known as syzygy), the tidal forces due to the Sun reinforce those of the Moon. The tide's range is then maximum: this is called the spring tide, or just springs and is derived not from the season of spring but rather from the verb meaning "to jump" or "to leap up". When the Moon is at first quarter or third quarter, the Sun and Moon are separated by 90 when viewed from the earth, and the forces due to the Sun partially cancel those of the Moon. At these points in the lunar cycle, the tide's range is minimum: this is called the neap tide, or neaps. Spring tides result in high waters that are higher than average, low waters that are lower than average, slack water time that is shorter than average and stronger tidal currents than average. Neaps result in less extreme tidal conditions. There is about a seven day interval between springs and neaps.


          The changing distance of the Moon from the Earth also affects tide heights. When the Moon is at perigee the range is increased and when it is at apogee the range is reduced. Every 7 lunations, perigee coincides with either a new or full moon causing perigean tides with the largest tidal range. If a storm happens to be moving onshore at this time, the consequences (in the form of property damage, etc.) can be especially severe.


          


          Tidal phase and amplitude
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              The M2 tidal constituent. Amplitude is indicated by colour, and the white lines are cotidal differing by 1 hr. The curved arcs around the amphidromic points show the direction of the tides, each indicating a synchronized 6 hour period.
            

          


          Because the M2 tidal constituent dominates in most locations, the stage or phase of a tide, denoted by the time in hours after high water, is a useful concept. It is also measured in degrees, with 360 per tidal cycle. Lines of constant tidal phase are called cotidal lines. High water is reached simultaneously along the cotidal lines extending from the coast out into the ocean, and cotidal lines (and hence tidal phases) advance along the coast. If one thinks of the ocean as a circular basin enclosed by a coastline, the cotidal lines point radially inward and must eventually meet at a common point, the amphidromic point. An amphidromic point is at once cotidal with high and low waters, which is satisfied by zero tidal motion. (The rare exception occurs when the tide circles around an island, as it does around New Zealand.) Indeed tidal motion generally lessens moving away from the continental coasts, so that crossing the cotidal lines are contours of constant amplitude (half of the distance between high and low water) which decrease to zero at the amphidromic point. For a 12 hour semidiurnal tide the amphidromic point behaves roughly like a clock face, with the hour hand pointing in the direction of the high water cotidal line, which is directly opposite the low water cotidal line. High water rotates about once every 12 hours in the direction of rising cotidal lines, and away from ebbing cotidal lines. The difference of cotidal phase from the phase of a reference tide is the epoch.


          The shape of the shoreline and the ocean floor change the way that tides propagate, so there is no simple, general rule for predicting the time of high water from the position of the Moon in the sky. Coastal characteristics such as underwater topography and coastline shape mean that individual location characteristics need to be taken into consideration when forecasting tides; high water time may differ from that suggested by a model such as the one above due to the effects of coastal morphology on tidal flow.


          


          Tidal physics
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          Isaac Newton laid the foundations for the mathematical explanation of tides in the Philosophiae Naturalis Principia Mathematica ( 1687). In 1740, the Acadmie Royale des Sciences in Paris offered a prize for the best theoretical essay on tides. Daniel Bernoulli, Antoine Cavalleri, Leonhard Euler, and Colin Maclaurin shared the prize. Maclaurin used Newtons theory to show that a smooth sphere covered by a sufficiently deep ocean under the tidal force of a single deforming body is a prolate spheroid with major axis directed toward the deforming body. Maclaurin was also the first to write about the Earth's rotational effects on motion. Euler realized that the horizontal component of the tidal force (more than the vertical) drives the tide. In 1744 Jean le Rond d'Alembert studied tidal equations for the atmosphere which did not include rotation. The first major theoretical formulation for water tides was made by Pierre-Simon Laplace, who formulated a system of partial differential equations relating the horizontal flow to the surface height of the ocean. The Laplace tidal equations are still in use today. William Thomson rewrote Laplace's equations in terms of vorticity which allowed for solutions describing tidally driven coastally trapped waves, which are known as Kelvin waves.


          


          Tidal forces
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              A schematic of the Earth-Moon system (not to scale), showing the entire Earth following the motion of its centre of gravity.
            

          


          The tidal force produced by a massive object (Moon, hereafter) on a small particle located on or in an extensive body (Earth, hereafter) is the vector difference between the gravitational force exerted by the Moon on the particle, and the gravitational force that would be exerted on the particle if it were located at the centre of mass of the Earth. Thus, the tidal force depends not on the strength of the gravitational field of the Moon, but on its gradient. The gravitational force exerted on the Earth by the Sun is on average 179 times stronger than that exerted on the Earth by the Moon, but because the Sun is on average 389 times farther from the Earth, the gradient of its field is weaker. The tidal force produced by the Sun is therefore only 46% as large as that produced by the Moon.


          Tidal forces can also be analyzed from the point of view of a reference frame that translates with the centre of mass of the Earth. Consider the tide due to the Moon (the Sun is similar). First observe that the Earth and Moon rotate around a common orbital centre of mass, as determined by their relative masses. The orbital center of mass is 3/4 of the way from the Earth's centre to its surface. The second observation is that the Earth's centripetal motion is the averaged response of the entire Earth to the Moon's gravity and is exactly the correct motion to balance the Moon's gravity only at the center of the Earth; but every part of the Earth moves along with the centre of mass and all parts have the same centripetal motion, since the Earth is rigid. On the other hand each point of the Earth experiences the Moon's radially decreasing gravity differently; the near parts of the Earth are more strongly attracted than is compensated by inertia and experience a net tidal force toward the Moon; the far parts have more inertia than is necessary for the reduced attraction, and thus feel a net force away from the Moon. Finally only the horizontal components of the tidal forces actually contribute tidal acceleration to the water particles since there is small resistance. The actual tidal force on a particle is only about a ten millionth of the force caused by the Earth's gravity.


          
            [image: The Moon's (or Sun's) gravity differential field at the surface of the earth is known as the tide generating force. This is the primary mechanism that drives tidal action and explains two tidal equipotential bulges, accounting for two high waters per day.]

            
              The Moon's (or Sun's) gravity differential field at the surface of the earth is known as the tide generating force. This is the primary mechanism that drives tidal action and explains two tidal equipotential bulges, accounting for two high waters per day.
            

          


          The ocean's surface is closely approximated by an equipotential surface, (ignoring ocean currents) which is commonly referred to as the geoid. Since the gravitational force is equal to the gradient of the potential, there are no tangential forces on such a surface, and the ocean surface is thus in gravitational equilibrium. Now consider the effect of external, massive bodies such as the Moon and Sun. These bodies have strong gravitational fields that diminish with distance in space and which act to alter the shape of an equipotential surface on the Earth. Gravitational forces follow an inverse-square law (force is inversely proportional to the square of the distance), but tidal forces are inversely proportional to the cube of the distance. The ocean surface moves to adjust to changing tidal equipotential, tending to rise when the tidal potential is high, the part of the Earth nearest the Moon, and the farthest part. When the tidal equipotential changes, the ocean surface is no longer aligned with it, so that the apparent direction of the vertical shifts. The surface then experiences a down slope, in the direction that the equipotential has risen.


          


          Laplace tidal equation


          The depth of the oceans is much smaller than their horizontal extent; thus, the response to tidal forcing can be modelled using the Laplace tidal equations which incorporate the following features: (1) the vertical (or radial) velocity is negligible, and there is no vertical shearthis is a sheet flow. (2) The forcing is only horizontal (tangential). (3) the Coriolis effect appears as a fictitious lateral forcing proportional to velocity. (4) the rate of change of the surface height is proportional to the negative divergence of velocity multiplied by the depth. The last means that as the horizontal velocity stretches or compresses the ocean as a sheet, the volume thins or thickens, respectively. The boundary conditions dictate no flow across the coastline, and free slip at the bottom. The Coriolis effect steers waves to the right in the northern hemisphere and to the left in the southern allowing coastally trapped waves. Finally, a dissipation term can be added which is an analog to viscosity.


          


          Tidal amplitude and cycle time


          The theoretical amplitude of oceanic tides due to the Moon is about 54 cm at the highest point, which corresponds to the amplitude that would be reached if the ocean possessed a uniform depth, there were no landmasses, and the Earth were not rotating. The Sun similarly causes tides, of which the theoretical amplitude is about 25 cm (46% of that of the Moon) with a cycle time of 12 hours. At spring tide the two effects add to each other to a theoretical level of 79 cm, while at neap tide the theoretical level is reduced to 29 cm. Since the orbits of the Earth about the Sun, and the Moon about the Earth, are elliptical, the amplitudes of the tides change somewhat as a result of the varying Earth-Sun and Earth-Moon distances. This causes a variation in the tidal force and theoretical amplitude of about 18% for the Moon and 5% for the Sun. If both the Sun and Moon were at their closest positions and aligned at new moon, the theoretical amplitude would reach 93 cm.


          Real amplitudes differ considerably, not only because of variations in ocean depth, and the obstacles to flow caused by the continents, but also because the natural period of wave propagation is of the same order of magnitude as the rotation period: about 30 hours. If there were no land masses, it would take about 30 hours for a long wavelength ocean surface wave to propagate along the equator halfway around the Earth (by comparison, the natural period of the Earth's lithosphere is about 57 minutes).


          


          Tidal dissipation


          The tidal oscillations of the Earth introduce dissipation, at an average rate of about 3.75 terawatt. About 98% of this dissipation is by the tidal movement in the seas and oceans. The dissipation arises as the basin-scale tidal flow drives smaller-scale flows which experience turbulent dissipation. This tidal drag gives rise to a torque on the Moon that results in the gradual transfer of angular momentum to its orbit, and a gradual increase in the Earth-Moon separation. As a result of the principle of conservation of angular momentum, the rotational velocity of the Earth is correspondingly slowed. Thus, over geologic time, the Moon recedes from the Earth, at about 3.8 cm/year, and the length of the terrestrial day increases, meaning that there is about 1 fewer day per 100 million years. See tidal acceleration for further details.


          


          Tidal observation and prediction


          From ancient times, tides have been observed and discussed with increasing sophistication, first noting the daily recurrence, then its relationship to the Sun and Moon. Pytheas travelled to the British Isles and seems to be the first to have related spring tides to the phase of the moon. The Naturalis Historia of Pliny the Elder collates many observations of detail: the spring tides being a few days after (or before) new and full moon, and that the spring tides around the time of the equinoxes were the highest, though there were also many relationships now regarded as fanciful. In his Geography, Strabo described tides in the Persian Gulf having their greatest range when the moon was furthest from the plane of the equator. All this despite the relatively feeble tides in the Mediterranean basin, though there are strong currents through the Strait of Messina and between Greece and the island of Euboea through the Euripus that puzzled Aristotle. In Europe around 730 A.D. the Venerable Bede described how the rise of tide on one coast of the British Isles coincided with the fall on the other and described the progression in times of the same high water along the Northumbrian coast.


          Eventually the first tide table in China was recorded in 1056 A.D, primarily for the benefit of visitors wishing to see the famous tidal bore in the Qiantang River. The first known tide table is thought to be that of John, Abbott of Wallingford (d. 1213), based on high water occurring 48 minutes later each day, and three hours later upriver at London than at the mouth of the Thames.


          William Thomson led the first systematic harmonic analysis of tidal records starting in 1867. The main result was the building of a tide-predicting machine (TPM) using a system of pulleys to add together six harmonic functions of time. It was "programmed" by resetting gears and chains to adjust phasing and amplitudes. Similar machines were used until the 1960s.


          The first known sea-level record of an entire springneap cycle was made in 1831 on the Navy Dock in the Thames Estuary, and many large ports had automatic tide gage stations by 1850.


          William Whewell first mapped co-tidal lines ending with a nearly global chart in 1836. In order to make these maps consistent, he hypothesized the existence of amphidromes where co-tidal lines meet in the mid-ocean. These points of no tide were confirmed by measurement in 1840 by Captain Hewett, RN, from careful soundings in the North Sea.


          


          Timing
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          In most places there is a delay between the phases of the Moon and the effect on the tide. Springs and neaps in the North Sea, for example, are two days behind the new/full Moon and first/third quarter. This is called the age of the tide.


          The exact time and height of the tide at a particular coastal point is also greatly influenced by the local bathymetry. There are some extreme cases: the Bay of Fundy, on the east coast of Canada, features the largest well-documented tidal ranges in the world, 16 metres (53 ft), because of the shape of the bay. Southampton in the United Kingdom has a double high water caused by the interaction between the different tidal harmonics within the region. This is contrary to the popular belief that the flow of water around the Isle of Wight creates two high waters. The Isle of Wight is important, however, as it is responsible for the 'Young Flood Stand', which describes the pause of the incoming tide about three hours after low water. Ungava Bay in Northern Quebec, north eastern Canada, is believed by some experts to have higher tidal ranges than the Bay of Fundy (about 17 metres or 56 ft), but it is free of pack ice for only about four months every year, whereas the Bay of Fundy rarely freezes.


          Because the oscillation modes of the Mediterranean Sea and the Baltic Sea do not coincide with any significant astronomical forcing period the largest tides are close to their narrow connections with the Atlantic Ocean. Extremely small tides also occur for the same reason in the Gulf of Mexico and Sea of Japan. On the southern coast of Australia, because the coast is extremely straight (partly due to the tiny quantities of runoff flowing from rivers), tidal ranges are equally small.


          


          Tidal analysis


          It was the universal theory of gravitation due to Isaac Newton that first enabled an explanation of why there were two tides a day, not one, and, via calculation of the forces, offered hope of detailed understanding. Although it may seem that tides could be predicted via a sufficiently detailed knowledge of the astronomical forcing terms, the actual tide at a given location is determined by the response of the oceans to the astronomical forces accumulated over a period of many days and to calculate this requires a detailed knowledge of the shape of all the ocean basins. Instead, the procedure is pragmatic. At each location of interest, measure the tide heights over at least a lunar cycle (to capture the spring - neap tidal response) and then analyse the differences from mean sea level with respect to the known astronomical frequencies and phases of the tide-raising forces on the expectation that the tide height behaviour will follow the behaviour of the tide force. Then, because astronomical states can be calculated with certainty, the tide height at other times can be predicted. The main patterns are the twice-daily tide, the difference between the first and second tide of a day (due to the moon and sun being north or south of the equator), the spring-neap cycle in amplitude (due to the relative positions of the moon and sun), and the adjustment of spring tide heights due to the perigees of the moon and sun. The Highest Astronomical Tide is the perigean spring tide when both the sun and the moon are closest to the earth.


          When confronted by a periodically varying function, the standard approach is to employ Fourier series, a form of orthogonal analysis that uses trigonometrical functions as its basis set, specifically a collection of sinusoidal functions having frequencies (the number of cycles per day, or other convenient unit) that are zero, one, two, three, etc. times the frequency of a particular fundamental cycle; these are called harmonics of the fundamental frequency, and the process is termed Harmonic Analysis. If sinusoidal functions are well-suited to the behaviour being modelled, relatively few harmonic terms need to be carried in the analysis, and fortunately, because orbital paths are circular, sinusoidal variations are very suitable.


          For the analysis of tide heights, the Fourier Series approach is best made more elaborate. While the theorem remains true and the tidal height could be analysed in terms of a single frequency and its harmonics, a large number of significant terms would be required. A much better (i.e. more compact) decomposition for this case involves a basis set having more than one fundamental frequency: specifically, the periods of one revolution of the earth (equivalently, of the sun around the earth), and one orbit of the moon about the earth are incommensurable (for simplicity in phrasing, this discussion is entirely geocentric, but is informed by the heliocentric model) so to represent both influences via one frequency would require many harmonic terms. That is, the sum of two sinusoids, one at the sun's frequency and the second at the moon's frequency, requires those two terms only, but their representation as a Fourier Series having one fundamental frequency and its (integer) multiples would require many terms. For tides then, although the process is still termed Harmonic Analysis, it does not limit itself to harmonics of a single frequency. To demonstrate this, http://www.arachnoid.com/tides/index.html offers a tidal height pattern converted into a .mp3 sound file, and the rich sound is quite different from a pure tone. In still other words, the harmonies are multiples of many fundamental frequencies, not just of the one fundamental frequency of the common Fourier series approach.


          The study of tide height by Harmonic Analysis was begun by Laplace, Lord Kelvin and George Darwin, then rigorously extended by A.T. Doodson who introduced the Doodson Number notation to organise the hundreds of terms that result. This approach has been the international standard ever since, and the complications arise as follows: so far, the tide-raising force is notionally given by A.cos(w.t + p) where A is the amplitude, w the angular frequency (usually given in degrees per hour) and p the phase offset with regard to the astronomical state at time t = 0; there is a term for the moon and a second term for the sun. If the orbits were circular, that would be the end of the matter, but of course they're not. Accordingly, the value of A is itself varying with time, slightly, about some average figure. Replace it then by A(t), but, what functional form? It turns out that another sinusoid gives an excellent approximation, rather like the cycles and epicycles of Ptolemaic theory. Accordingly, A(t) = A.(1 + Aa.cos(wa.t + pa)), which is to say an average value A with a sinusoidal variation about it of magnitude Aa, with frequency wa and phase pa. Thus the simple term is now a compound term, the product of two cosine terms: A.[1 + Aa.cos(wa + pa)].cos(w.t + p)


          Now, given that cos(a).cos(b) = [cos(a + b) + cos(a - b)]/2, it is clear that a compound term involving the product of two cosine terms each with their own frequency is the same as three (not two: it is (1 + cos).cos) simple cosine terms that are to be added, at the original frequency and also at the sum and difference of the two frequencies of the product term. Consider further that the tidal force on a location depends also on whether the moon (or the sun) is above or below the plane of the equator, and that these attributes have their own periods also incommensurable with a day and a month, and it is clear that many combinations result. With a careful choice of the basic astronomical frequencies, the Doodson Number annotates the particular additions and differences of them to form the frequency of each simple cosine term.


          Remember always that the astronomical tides do not include the effect of weather, and, changes to local conditions (sandbank movement, dredging harbour mouths, etc.) away from those prevailing at the time of measurement can affect the timing and magnitude of the actual tide. Organisations quoting a "highest astronomical tide" for some location can exaggerate the figure as a safety factor against uncertainties of analysis, extrapolation from the nearest point of measurement, changes since the time of observation, possible ground subsidence, etc. to protect the organisation against blame should an engineering work be overtopped. If the size of a "weather surge" is assessed by subtracting the astronomical tide from the observed tide at the time, care is needed.
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          Careful Fourier data analysis over a nineteen-year period (the National Tidal Datum Epoch in the US) uses frequencies called the tidal harmonic constituents. Nineteen years is preferred because the relative positions of the earth, moon and sun repeat almost exactly in the Metonic cycle of 18.6 years. This analysis can be done using only the knowledge of the period of forcing, but without detailed understanding of the physical mathematics, which means that useful tidal tables have been constructed for centuries. The resulting amplitudes and phases can then be used to predict the expected tides. These are usually dominated by the constituents near 12 hours (the semidiurnal constituents), but there are major constituents near 24 hours (diurnal) as well. Longer term constituents are 14 day or fortnightly, monthly, and semiannual. Most of the coastline is dominated by semidiurnal tides, but some areas such as the South China Sea and the Gulf of Mexico are primarily diurnal. In the semidiurnal areas, the primary constituents M2(lunar) and S2(solar) periods differ slightly so that the relative phases, and thus the amplitude of the combined tide, change fortnightly (fourteen day period).


          In the M2 plot above each cotidal line differs by one hour from its neighbors, and the thicker lines show tides in phase with equilibrium at Greenwich. The lines rotate around the amphidromic points counterclockwise in the northern hemisphere so that from Baja California to Alaska and from France to Ireland the M2 tide propagates northward. In the southern hemisphere this direction is clockwise. On the other hand M2 tide propagates counterclockwise around New Zealand, but this because the islands act as a dam and permit the tides to have different heights on opposite sides of the islands. But the tides do propagate northward on the east side and southward on the west coast, as predicted by theory. The exception is the Cook Strait where the tidal currents periodically link high to low water. This is because cotidal lines 180 around the amphidromes are in opposite phase, for example high water across from low water. Each tidal constituent has a different pattern of amplitudes, phases, and amphidromic points, so the M2 patterns cannot be used for other tide components.


          


          Tidal Current


          The flow pattern due to tidal influence is much more difficult to analyse, and also, data is much more difficult to collect. A tidal height is a simple number, and applies to a wide region simultaneously (often as far as the eye can see), but a flow has both a magnitude and a direction, and can vary substantially over just a short distance due to local bathymetry, and also vary with depth. Although the centre of a channel is the most useful measuring site, mariners will not accept a current measuring installation obstructing navigation! A flexible attitude is required. A flow proceeding up a curved channel is the same flow, even though its direction varies continuously along the channel. Even the obvious expectation that the flood and ebb flows will be in reciprocal directions is not met, as the direction of a flow is determined by the shape of the channel it is coming from, not the shape where it will shortly be. Likewise, eddies can form in one direction but not the other.


          Nevertheless, analysis proceeds on the same basis. At a given location in the simple case, the great majority of the flood flow will be in one direction, and the ebb flow in another (not necessarily reciprocal) direction. Take the velocities along the flood direction as positive, and along the ebb direction as negative, and proceed as if these were tide height figures. In more complex situations, the flow will not be dominated by the main ebb and flow directions, with the flow direction and magnitude tracing out an ellipse over a tidal cycle (on a polar plot) instead of along the two lines of ebb and flow direction. In this case, analysis might proceed along two pairs of directions, the primary flow directions and the secondary directions at right angles. Alternatively, the tidal flows can be treated as complex numbers, as each value has both a magnitude and a direction.


          As with tide height predictions, tide flow predictions based only on astronomical factors do not take account of weather conditions, which can completely change the situation. The tidal flow through Cook Strait between the two main islands of New Zealand is particularly interesting, as on each side of the strait the tide is almost exactly out of phase so that high water on one side meets low water on the other. Strong currents result, with almost zero tidal height change in the centre of the strait. Yet, although the tidal surge should flow in one direction for six hours and then the reverse direction for six hours, etc. a particular surge might last eight or ten hours with the reverse surge enfeebled. In especially boisterous weather conditions, the reverse surge might be entirely overcome so that the flow remains in the same direction through three surge periods and longer.


          A further complication for Cook Strait's pattern of current flow is that the tides at the north end have the common two cycles of spring-neap tides in a month (as found along the west side of the country), but the south end's tidal pattern has one cycle of spring-neap tides a month, as found on the east side of the country. Tidal currents are much more complex than tidal heights!


          


          Tidal Power Generation


          Power can be extracted by two means: inserting a water turbine into a tidal current, or, building impoundment ponds so as to release or admit water through a turbine. In the first case, the generation is entirely determined by the timing and magnitude of the tidal currents, and the best currents may be unavailable because the turbines would obstruct navigation. In the second, the impoundment dams are expensive to construct, the natural water cycles are completely disrupted, as is navigation, but with multiple impoundment ponds power can be generated at chosen times. So far, there are few systems for tidal power generation (most famously, La Rance by Saint Malo, France) and many difficulties. Aside from environmental issues, simply withstanding sea-water corrosion and fouling by biological growths is difficult!


          Proponents of tidal power systems usually boast that unlike wind power systems, the generation pattern can be predicted years ahead, and prefer not to talk about weather effects. Another assertion is that some generation is possible for most of the tidal cycle. This may be true in principle since the time of still water is short, but in practice turbines lose efficiency at partial operating powers. Since the power available from a flow is proportional to the cube of the flow speed, the times during which high power generation is possible turn out to be rather brief. An obvious fallback then is to have a number of tidal power generation stations, at locations where the tide phase is different enough so that low power from one station is filled in by high power from another. Again, New Zealand has particularly interesting opportunities. Because the tidal pattern is such that a state of high water orbits the country once per cycle, there is always somewhere around the coast where the tide is at its peak, and somewhere else where it is at its lowest, etc. so that via the electricity transmission network, there could always be supply from tidal generation somewhere. The most convenient situation is presented with Auckland city, which is between Manukau harbour and Waitemata harbour so that both power stations would be close to the load.


          But, because the power available varies with the cube of the flow, even with the optimum phase difference of three hours between two stations, there are still significant amounts of time when neither tidal flow is rapid enough for significant generation, and worse, during the time of neap tides, the flow is weak all of the day, and there is no getting around this via multiple stations, because the neap tides apply to the whole earth at once. The most feeble neap tides would be when the sun's influence is maximum whilst the moon's is weakest, and as far as the sun is concerned, it is closest to the earth during the time of the southern hemisphere's summer, which is when electricity demand is the least there, a small bonus.


          As a result, interest must fall on the Kaipara harbour which not only is large, but also is two-lobed in shape, and thus almost pre-designed for a tidal impoundment scheme where one lobe could be filled by high water and the other emptied by a low water, and then via a canal from one to the other generation would be possible at a time of choice.


          There is scant likelihood of any such scheme proceeding, due to the disruption to natural conditions.


          


          Tides and navigation


          Tidal flows are of profound importance in navigation and very significant errors in position will occur if they are not taken into account. Tidal heights are also very important; for example many rivers and harbours have a shallow "bar" at the entrance which will prevent boats with significant draft from entering at certain states of the tide.


          The timings and velocities of tidal flow can be found by looking at a tidal chart or tidal stream atlas for the area of interest. Tidal charts come in sets, with each diagram of the set covering a single hour between one high water and another (they ignore the extra 24 minutes) and give the average tidal flow for that one hour. An arrow on the tidal chart indicates the direction and the average flow speed (usually in knots) for spring and neap tides. If a tidal chart is not available, most nautical charts have " tidal diamonds" which relate specific points on the chart to a table of data giving direction and speed of tidal flow.


          Standard procedure to counteract the effects of tides on navigation is to (1) calculate a " dead reckoning" position (or DR) from distance and direction of travel, (2) mark this on the chart (with a vertical cross like a plus sign) and (3) draw a line from the DR in the direction of the tide. The distance the tide will have moved the boat along this line is computed by the tidal speed, and this gives an "estimated position" or EP (traditionally marked with a dot in a triangle).
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          Nautical charts display the "charted depth" of the water at specific locations with " soundings" and the use of bathymetric contour lines to depict the shape of the submerged surface. These depths are relative to a " chart datum", which is typically the level of water at the lowest possible astronomical tide (tides may be lower or higher for meteorological reasons) and are therefore the minimum water depth possible during the tidal cycle. "Drying heights" may also be shown on the chart, which are the heights of the exposed seabed at the lowest astronomical tide.


          Heights and times of low and high water on each day are published in tide tables. The actual depth of water at the given points at high or low water can easily be calculated by adding the charted depth to the published height of the tide. The water depth for times other than high or low water can be derived from tidal curves published for major ports. If an accurate curve is not available, the rule of twelfths can be used. This approximation works on the basis that the increase in depth in the six hours between low and high water will follow this simple rule: first hour - 1/12, second - 2/12, third - 3/12, fourth - 3/12, fifth - 2/12, sixth - 1/12.


          


          Biological aspects


          


          Intertidal ecology
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          Intertidal ecology is the study of intertidal ecosystems, where organisms live between the low and high water lines. At low water, the intertidal is exposed (or emersed) whereas at high water, the intertidal is underwater (or immersed). Intertidal ecologists therefore study the interactions between intertidal organisms and their environment, as well as between different species of intertidal organisms within a particular intertidal community. The most important environmental and species interactions may vary based on the type of intertidal community being studied, the broadest of classifications being based on substrates - rocky shore and soft bottom communities.


          Organisms living in this zone have a highly variable and often hostile environment, and have evolved various adaptations to cope with and even exploit these conditions. One easily visible feature of intertidal communities is vertical zonation, where the community is divided into distinct vertical bands of specific species going up the shore. Species ability to cope with desiccation determines their upper limits, while competition with other species sets their lower limits.


          Intertidal regions are utilized by humans for food and recreation, but anthropogenic actions also have major impacts, with overexploitation, invasive species and climate change being among the problems faced by intertidal communities. In some places Marine Protected Areas have been established to protect these areas and aid in scientific research.


          


          Biological rhythms and the tides


          Intertidal organisms are greatly affected by the approximately fortnightly cycle of the tides, and hence their biological rhythms tend to occur in rough multiples of this period. This is seen not only in the intertidal organisms however, but also in many other terrestrial animals, such as the vertebrates. Examples include gestation and the hatching of eggs. In humans, for example, the menstrual cycle lasts roughly a month, an even multiple of the period of the tidal cycle. This may be evidence of the common descent of all animals from a marine ancestor.


          


          Other tides


          In addition to oceanic tides, there are atmospheric tides as well as earth tides. All of these are continuum mechanical phenomena, the first two being fluids and the third solid (with various modifications).


          Atmospheric tides are negligible from ground level and aviation altitudes, drowned by the much more important effects of weather. Atmospheric tides are both gravitational and thermal in origin, and are the dominant dynamics from about 80 km to 120 km where the molecular density becomes too small to behave as a fluid.


          Earth tides or terrestrial tides affect the entire rocky mass of the Earth. The Earth's crust shifts (up/down, east/west, north/south) in response to the Moon's and Sun's gravitation, ocean tides, and atmospheric loading. While negligible for most human activities, the semidiurnal amplitude of terrestrial tides can reach about 55 cm at the equator (15 cm is due to the Sun) which is important in GPS calibration and VLBI measurements. Also to make precise astronomical angular measurements requires knowledge of the earth's rate of rotation and nutation, both of which are influenced by earth tides. The semi-diurnal M2 Earth tides are nearly in phase with the Moon with tidal lag of about two hours. Terrestrial tides also need to be taken in account in the case of some particle physics experiments. For instance, at the CERN or SLAC, the very large particle accelerators were designed while taking terrestrial tides into account for proper operation. Among the effects that need to be taken into account are circumference deformation for circular accelerators and particle beam energy. Since tidal forces generate currents of conducting fluids within the interior of the Earth, they affect in turn the Earth's magnetic field itself.


          When oscillating tidal currents in the stratified ocean flow over uneven bottom topography, they generate internal waves with tidal frequencies. Such waves are called internal tides.


          The galactic tide is the tidal force exerted by galaxies on stars within them and satellite galaxies orbiting them. The effects of the galactic tide on the Solar System's Oort cloud are believed to be the cause of 90 percent of all observed long-period comets.


          


          Misapplications


          Tsunamis, the large waves that occur after earthquakes, are sometimes called tidal waves, but this name is due to their resemblance to the tide, rather than any actual link to the tide itself. Other phenomena unrelated to tides but using the word tide are rip tide, storm tide, hurricane tide, and black or red tides. The term tidal wave appears to be disappearing from popular usage.
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          Tigers (Panthera tigris) are mammals of the Felidae family and one of four " big cats" in the Panthera genus. They are apex predators and the largest feline species in the world, comparable in size to the biggest fossil felids. The Bengal Tiger is the most common subspecies of tiger, constituting approximately 80% of the entire tiger population, and is found in Bangladesh, Bhutan, Myanmar, Nepal, and India. An endangered species, the majority of the world's tigers now live in captivity.


          


          Physical traits


          Tigers are the heaviest cats found in the wild. Although different subspecies of tiger have different characteristics, in general male tigers weigh between 200 and 320kilograms (440 and 700 lb) and females between 120 and 181kg (265 and 400lb). On average, males are between 2.6 and 3.3 metres (8ft 6in to 10ft 8in) in length, and females are between 2.3 and 2.75 metres (7ft 6in and 9ft) in length. Of the living subspecies, Sumatran tigers are the smallest, and Amur (or Siberian) tigers are the largest.


          Most tigers have orange coats, a fair (whitish) medial and ventral area and stripes that vary from brown or hay to pure black. The form and density of stripes differs between subspecies, but most tigers have in excess of 100 stripes. The now-extinct Javan tiger may have had far more than this. The pattern of stripes is unique to each animal, and thus could potentially be used to identify individuals, much in the same way as fingerprints are used to identify people. This is not, however, a preferred method of identification, due to the difficulty of recording the stripe pattern of a wild tiger. It seems likely that the function of stripes is camouflage, serving to hide these animals from their prey. The stripe pattern is found on a tiger's skin and if shaved, its distinctive camouflage pattern would be preserved.


          Like most cats, tigers are believed to have some degree of colour vision.


          There is a well-known mutation that produces the white tiger, an animal which is rare in the wild, but widely bred in zoos due to its popularity. The white tiger is not a separate sub-species, but only a colour variation. There are also unconfirmed reports of a "blue" or slate-coloured tiger, and largely or totally black tigers, and these are assumed, if real, to be intermittent mutations rather than distinct species. Similar to the lion, the tiger has the ability to roar.


          


          Hunting methods
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          Most tigers live in forests or grasslands, for which their camouflage is ideally suited, and where it is easy to hunt prey that are faster or more agile. Among the big cats, only the tiger and jaguar are strong swimmers; tigers are often found bathing in ponds, lakes, and rivers and are known to kill while swimming. Tigers hunt alone and eat primarily medium to large sized herbivores such as sambar deer, but they also have the capability to eat much smaller prey such as birds, and other such things, wild pigs, young gaur, water buffalo and domestic cattle. They also kill such formidable predators as sloth bear, dogs, leopards, crocodiles and pythons as prey, and occasionally prey on creatures as small as langurs, peacocks and hares. Old and injured tigers have been known to attack humans or domestic cattle and are then termed as man-eaters or cattle-lifters which often leads to them being captured, shot or poisoned.


          Adult elephants are too dangerous to tigers to serve as common prey, but conflicts between elephants and tigers do sometimes take place.


          Tigers often ambush their prey as other cats do, overpowering their prey from any angle, using their body size and strength to knock prey off balance. Even with great masses, Tigers can reach speeds of about 60 km/h (37 mph). Once prone, the tiger bites the back of the neck, often breaking the prey's spinal cord, piercing the windpipe, or severing the jugular vein or carotid artery. Tigers prefer to bite the throats of large prey. After biting, the tiger then uses its muscled forelimbs to hold onto the prey, bringing it to the ground. The tiger remains latched onto the neck until its prey dies.


          The Sundarbans mangrove swamps of Bengal have had a higher incidence of man-eaters, where some healthy tigers have been known to hunt humans as prey.


          In the wild, tigers can leap as high as 5m (16ft) and as far as 9-10m (30-33ft), making them one of the highest-jumping mammals (just slightly behind cougars in jumping ability).


          They have been reported to carry domestic livestock weighing 50kg (110lb) while easily jumping over fences 2m (6ft 6in) high. Their heavily muscled forelimbs are used to hold tightly onto the prey and to avoid being dislodged, especially by large prey such as gaurs. Gaurs and water buffalo weighing over a ton have been killed by tigers weighing about a sixth as much. A single blow from a tiger's paw can kill a full-grown wolf or human, or can heavily injure a 150kg (330lb) Sambar deer.


          


          Biology and ecology


          Adult tigers are territorial and fiercely defensive. A tigress may have a territory of 20 km while the territories of males are much larger, covering 60-100km. Male territories may overlap those of many females, but males are intolerant of other males within their territory. Because of their aggressive nature, territorial disputes are violent and often end in the death of one of the males. Males will fight other males for territory. To identify his territory the male marks trees by spraying urine and anal gland secretions on trees as well as by marking trails with scat. Males show a behaviour called flehmen, a grimacing face, when identifying a female's reproductive condition by sniffing their urine markings.
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          A female is only receptive for a few days and mating is frequent during that time period. A pair will copulate frequently and noisily, like other cats. The gestation period is 103 days and 34 cubs of about 1kg (2lb) each are born. The females rear them alone. Wandering male tigers may kill cubs to make the female receptive. At 8 weeks, the cubs are ready to follow their mother out of the den. The cubs become independent around 18 months of age, but it is not until they are around 22 years old that they leave their mother. The cubs reach sexual maturity by 34 years of age. The female tigers generally own territory near their mother, while males tend to wander in search of territory, which they acquire by fighting and eliminating a territorial male. Over the course of her life, a female tiger will give birth to an approximately equal number of male and female cubs. Tigers breed well in captivity, and the captive population in the United States may rival the wild population of the world.


          In the wild, tigers mostly feed on deer, wild boar, and wild cattle, including gaur and water buffaloes, young rhinos and young elephants, and sometimes, even leopards and bears. Tigers have been known to kill crocodiles on occasion, although predation is rare and the predators typically avoid one another. Siberian tigers and brown bears are a serious threat to each other and both tend to avoid each other. Statistically though, the Siberian tiger has been the more successful in battles between the two animals because bears taken by tigers are often smaller sized bears, however tigers can and do kill larger brown bears. Even female tigers, which are considerably smaller than male tigers, are capable of taking down and killing adult gaurs by themselves. Sambar, wild boar and gaur are the tiger's favoured prey in India. Young elephant and rhino calves are occasionally taken when they are left unprotected by their herds. A case where a tiger killed an adult female Indian rhino has been observed.


          Tigers prefer large prey such as sambar, gaur and wild water buffalo because they provide more meat and last for many days, avoiding the need for another hunt. In all of their range, tigers are the top predators and do not compete with other carnivores other than the dhole or Indian wild dog, which makes up for its relative lack of strength by numbers. They do not prey on large animals such as adult elephants and rhinos, although they will prey on their young whenever they have an opportunity. However, a desperate tiger will attack anything it regards as potential food, including humans.


          Tigers have been studied in the wild using a variety of techniques. The populations of tigers were estimated in the past using plaster casts of their pugmarks. In recent times, camera trapping has been used instead. Newer techniques based on DNA from their scat are also being evaluated. Radio collaring has also been a popular approach to tracking them for study in the wild.


          


          Extinction risk


          Humans are the tiger's most significant predator, as tigers are often poached illegally for their fur. Also, their bones and nearly all body parts are used in traditional Chinese medicine for a range of purported uses including pain killers and aphrodisiacs. Poaching for fur and destruction of habitat have greatly reduced tiger populations in the wild. A century ago, it is estimated there were over 100,000 tigers in the world; now numbers are down to below 2,500 mature breeding individuals, with no subpopulation containing more than 250 mature breeding individuals.


          At the Kalachakra Tibetan Buddhist festival in south India in January 2006 the Dalai Lama preached a ruling against using, selling, or buying wild animals, their products, or derivatives. The result when Tibetan pilgrims returned to Tibet afterwards was much destruction by Tibetans of their wild animal skins including tiger and leopard skins used as ornamental garments. Time will show whether this causes a thankfully needed long-term slump in the demand for poached tiger and leopard skins.


          


          Subspecies


          There are nine subspecies of tiger, three of which are extinct and one of which is almost certain to become extinct in the near future. Their historical range (severely diminished today) ran through Russia, Siberia, Iran, Afghanistan, India, China and south-east Asia, including the Indonesian islands. The South China Tiger is believed to be the first tiger. These are the surviving subspecies, in descending order of wild population:
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            	The Bengal tiger or the Royal Bengal tiger (Panthera tigris tigris) is found in parts of India, Bangladesh, Nepal, Bhutan, and Burma. It lives in varied habitats - grasslands, subtropical and tropical rainforests, scrub forests, wet and dry deciduous forests and mangroves. The Indian government's estimated population figure for these tigers is between 3,100 and 4,500, some 3,000 of which are found in India alone. However, many Indian tiger conservationists doubt this number, seeing it as overly optimistic. The number of Bengal tigers in India may be fewer than 2,000, as most of the collected statistics are based on pugmark identification, which often gives a biased result. Even though this is the most 'common' tiger, these tigers are under severe pressure from both habitat destruction and poaching. In 1972, India launched a massive wildlife conservation project, known as Project Tiger, to protect the depleting numbers of tigers in India. The project helped increase the population of these tigers from 1,200 in the 1970s to 3,000 in the 1990s and is considered as one of the most successful wildlife conservation programs. At least one Tiger Reserve ( Sariska) has lost its entire tiger population to poaching. Male Bengal tigers range anywhere from 200 to 295kg (440-650lb) and females range between 120-180kg (264-400lb). Males in the wild usually weigh 205 to 227kg (450-500lb), while the average female will weigh about 140kg (310lb). However, the northern Indian and the Nepalese Bengal tigers are considerably bulkier than those found in other places, with recorded instances of shot males that weighed more than 300kg (660lb). One large male killed in Nepal in 1942 weighed 320kg (706lb), while another, killed in 1910 in India, weighed 317kg (700lb). The largest Bengal tiger ever shot was a male 3.3m (11ft) in total length and weighed close to 390kg (857lb); this giant was killed in 1967.
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            	The Indochinese tiger (Panthera tigris corbetti), also called Corbett's tiger, is found in Cambodia, China, Laos, Burma, Thailand, and Vietnam. Estimates of its population vary between 1,200 to 1,800, but it seems likely that the number is in the lower part of the range. The largest current population is in Malaysia, where illegal poaching is strictly controlled, but all existing populations are at extreme risk from habitat fragmentation and inbreeding. In Vietnam, almost three-quarters of the tigers killed provide stock for Chinese pharmacies. Also, the tigers are seen by poor natives as a resource through which they can ease poverty. Indochinese tigers are smaller and darker than Bengal tigers. Males weigh from 150-190kg (330-420lb) on average while females are smaller at 110-140kg (242-308lb).

          


          
            	The Malayan tiger (Panthera tigris jacksoni), exclusively found in the southern (Malaysian) part of the Malay Peninsula, was not considered a subspecies in its own right until 2004. The new classification came about after a study by Luo et al. from the Laboratory of Genomic Diversity Study, part of the National Cancer Institute of the United States. Recent counts showed there are 600-800 tigers in the wild, making it the third largest tiger population behind the Bengal tiger and the Indochinese tiger. The Malayan tiger is a national icon in Malaysia, appearing on its coat of arms and in logos of Malaysian institutions, such as Maybank.
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            	The Sumatran tiger (Panthera tigris sumatrae) is found only on the Indonesian island of Sumatra. The wild population is estimated at between 400 and 500, seen chiefly in the island's national parks. Recent genetic testing has revealed the presence of unique genetic markers, indicating that it may develop into a separate species, if it is not made extinct. This has led to suggestions that Sumatran tigers should have greater priority for conservation than any other subspecies. Habitat destruction is the main threat to the existing tiger population (logging continues even in the supposedly protected national parks), but 66 tigers were recorded as being shot and killed between 1998 and 2000, or nearly 20% of the total population. The Sumatran tiger is the smallest of all living tiger subspecies. Adult males weigh between 100-130kg (220-286lb), females 70-90kg (154-198lb). Their small size is an adaptation to the thick, dense forests of the Sumatra island where they reside, as well as the smaller-sized prey. On February 3, 2007 a pregnant Sumatran Tiger was caught by people from Rokan Hilir village at Riau province. Indonesian fauna conservation officials are planning to transfer her to the Bogor Safari Park in Java.
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            	The Amur tiger (Panthera tigris altaica), also known as the Siberian, Manchurian or North China tiger, is confined completely to the Amur region in far eastern Siberia, where it is now protected. The last two censuses (1996 and 2005) found 450-500 Amur tigers within their single and more or less continuous range making it one of the largest undivided tiger populations in the world. Considered the largest subspecies, with the exception of the northern Indian and the Nepalese Bengal tigers, the largest wild Amur tiger on record weighed 384kg (845lb), while two captive ones weighed 465kg (1025lb) and 423kg (932lb). Some Bengal tigers can grow to the same length as Amur tigers. Weights can vary substantially depending on whether the tiger has been fully fed or has an empty belly. The average weight of a male Amur tiger is around 227kg (500lb), but they can be anywhere from 205 to 364kg (450-800lb). The Amur tiger is also noted for its thick coat, distinguished by a paler golden hue and a smaller number of stripes. The Amur tiger is the largest and heaviest of all living felines. A six-month old Amur tiger can be as big as a fully grown leopard.
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            	The South China tiger (Panthera tigris amoyensis), also known as the Amoy or Xiamen tiger, is the most critically endangered subspecies of tiger and will almost certainly become extinct. It is also considered to be the first of all tiger subspecies. This subspecies is one of the smallest tiger species. The length of the South China tiger ranges from 2.2-2.6m (87-104in) for both males and females. Males weigh between 127 and 177kg (280-390lb) while females weigh between 100 and 118kg (220-260lb). It seems likely that the last known wild South China tiger was shot and killed in 1994, and no live tigers have been seen in their natural habitat for the last 20 years. In 1977, the Chinese government passed a law banning the killing of wild tigers, but this appears to have been too late to save the subspecies. There are currently 59 known captive South China tigers, all within China, but these are known to be descended from only six animals. Thus, the genetic diversity required to maintain the subspecies no longer exists, making its eventual extinction very likely. Currently, there are breeding efforts to reintroduce these tigers to the wild by 2008.

          


          


          Extinct tiger subspecies


          Tigers are uncommon in the fossil record. The distinct fossils of tigers were discovered in Pleistocene deposits  mostly in Asia. Nevertheless, tiger fossils 100,000 years old have been found in Alaska. Possibly because of a land bridge between Siberia and Alaska during the ice ages, this Alaskan tiger might have been a North American population of Siberian tiger. In addition, some scientists have discovered similarities between tiger bones and those of the American lion, an extinct big cat that dominated much of North America as recently as 10,000 years ago. Some have used these observations to conclude that the American lion was a New World tiger species.


          Tiger fossils have also turned up in Japan. These fossils indicate that the Japanese tiger was no bigger than the island subspecies of tigers of recent ages. This may be due to the phenomenon in which body size is related to environmental space (see island dwarfism), or in the case of a large predator like a tiger, availability of prey.
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            	The Balinese tiger (Panthera tigris balica) has always been limited to the island of Bali. These tigers were hunted to extinction  the last Balinese tiger is thought to have been killed at Sumbar Kima, West Bali on 27 September 1937; this was an adult female. No Balinese tiger was ever held in captivity. The tiger still plays an important role in Balinese Hindu religion.

          


          
            	The Javan tiger (Panthera tigris sondaica) was limited to the Indonesian island of Java. It now seems likely that this subspecies was made extinct in the 1980s, as a result of hunting and habitat destruction, but the extinction of this subspecies was extremely probable from the 1950s onwards (when it is thought that fewer than 25 tigers remained in the wild). The last specimen was sighted in 1979.

          


          
            	The Caspian tiger or Persian Tiger (Panthera tigris virgata) appears to have become extinct in the late 1960s, with the last reliable sighting in 1968, though it is thought that such a tiger was last shot dead in the south-eastern-most part of Turkey in 1970. Historically it ranged through Afghanistan, Iran, Iraq, Pakistan, the former Soviet Union and Turkey. This tiger was said to be yellow with black stripes. The Caspian tiger was one of two subspecies of tiger (along with the Bengal) that was used by the Romans to battle Roman Gladiators and other animals, including the Barbary Lion.

          


          
            	The Trinil tiger (Panthera tigris trinilensis) is the oldest tiger fossil dating from about 1.2 million years ago. This tiger was found at the locality of Trinil, Java, Indonesia.

          


          


          Tigers in literature and popular culture


          
            Tyger! Tyger! Burning bright

            In the forests of the night,

            What immortal hand or eye

            Could frame thy fearful symmetry?...


            William Blake, " The Tyger", Songs of Experience. The most anthologized poem in the English language.

          


          The word "tiger" is borrowed from the Greek word "tigris", which itself is derived "possibly from an Iranian source." In American English, "Tigress" was first recorded in 1611. " Tiger's-eye" is a name for a golden-brown striped, chatoyant, fibrous variety of quartz used as a semi-precious gemstone.


          The tiger has long been a subject of imaginative literature. Both Rudyard Kipling in The Jungle Book and William Blake in Songs of Experience depict the tiger as a menacing and fearful animal. In The Jungle Book, the tiger, Shere Khan, is the wicked mortal enemy of the protagonist, Mowgli. However, other depictions are more benign: Tigger, the tiger from A. A. Milne's Winnie the Pooh stories, is cuddly and likable. The famous comic strip Calvin and Hobbes features Calvin and his stuffed tiger, Hobbes.


          The tiger is one of the most popular sport teams mascots. Some examples the American Major League Baseball team Detroit Tigers and the English rugby union club Leicester Tigers and the NCAA Division I sports teams, LSU Tigers, Auburn Tigers, and Clemson Tigers.


          During Bleeding Kansas in 1850s, pro-slavery militiamen operating out of Missouri who raided anti-slavery settlements in Kansas styled themselves the "Tigers." This tradition survives in University of Missouri mascot "Tigers."


          Humble Oil, a division of Standard Oil Company of New Jersey, USA, (Jersey Standard), used a caricatured tiger and the slogan "Put a Tiger in your Tank" to promote their gasoline/petrol products. Jersey Standard used a real tiger in its advertising when it took the Exxon name company-wide in 1972 and when advertising abroad as Esso. The brand kept the tiger mascot as a part of ExxonMobil when they merged in 1999.


          The tiger is one of the 12 Chinese zodiac animals. Also in various Chinese art and martial art, the tiger is depicted as an equal rival towards the Chinese dragon. In Imperial China, a tiger often represented the highest army general (or present day defence secretary), while the emperor and empress were represented by a dragon and phoenix, respectively.


          The tiger is regarded as the king of the jungle in most parts of Asia, because its forehead has a marking which resembles the Chinese character 王, which means "king". Consequently, many cartoon depictions of tigers in China are drawn with 王 on their forehead.


          A stylized tiger cub, " Hodori", was a mascot of the 1988 Summer Olympic Games of Seoul.


          


          The tiger as a national animal


          The Tiger is the national animal of:


          
            	Bangladesh (Royal Bengal Tiger)


            	China, along with Dragon and Panda; the Tiger is the unofficial symbol


            	India (Royal Bengal Tiger)


            	Malaysia


            	Nepal (Royal Bengal Tiger)


            	North Korea (Siberian Tiger)


            	South Korea (Siberian Tiger)


            	Former Nazi Germany along with the black eagle (currently it is the black eagle ( Bundesadler) (official) and leopard (unofficial)


            	Former USSR (Siberian Tiger) (currently it is the Bear and golden bicephalic eagle)

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Tiger"
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                    	Phylum:

                    	Chordata

                  


                  
                    	Class:

                    	Chondrichthyes

                  


                  
                    	Subclass:

                    	Elasmobranchii

                  


                  
                    	Order:

                    	Carcharhiniformes

                  


                  
                    	Family:

                    	Carcharhinidae

                  


                  
                    	Genus:

                    	Galeocerdo

                    Mller & Henle, 1837
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                    	G. cuvier

                  

                

              
            


            
              	Binomial name
            


            
              	Galeocerdo cuvier

              Pron & Lesueur, 1822
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              	Synonyms
            


            
              	
                Squalus cuvier Peron and Lessueur, 1822

                Galeocerdo tigrinus Mller and Henle, 1837

              
            

          


          

          The tiger shark, Galeocerdo cuvier, the fourth largest predatory shark (after the great white shark, Greenland shark, and Pacific sleeper shark, is the only member of the genus Galeocerdo. Mature sharks average 3.25 to 4.25 m (11 to 14 ft) long and weigh 385 to 909kg (850 to 2000 lb). It is found in many of the tropical and temperate regions of the world's oceans, and is especially common around islands in the central Pacific. This shark is a solitary hunter, usually hunting at night. Its name is derived from the dark stripes down its body, which fade as the shark matures.


          The tiger shark is a predator, known for eating a wide range of items. Its usual diet consists of fish, seals, birds, smaller sharks, squid, and turtles. It has sometimes been found with man-made waste such as license plates or pieces of old tires in its digestive tract. It is notorious for attacks on swimmers, divers and surfers in Hawaii and is often referred to as "the wastebasket of the sea".


          A tiger shark may be easily identified due to its dark stripes which are similar to a tiger pattern. It also has dorsal fins that are distinctively close to its tail. These sharks are often large in size and may encounter humans because they often visit shallow reefs, harbours and canals.


          The tiger shark is second only to the great white shark, coming close with the bull shark in number of recorded attacks on humans and is considered, along with the great white, bull shark, and the oceanic whitetip shark to be one of the sharks most dangerous to humans. This may be due to its aggressive nature and frequency of human contact as it often inhabits populated waters such as Hawaiian beaches.


          


          Taxonomy


          The shark was first described by Peron and Lessueur in 1822 and was given the name Squalus cuvier. Mller and Henle, in 1837 renamed it Galeocerdo tigrinus. The genus, Galeocerdo, is derived from the Greek, galeos which means shark and the Latin cerdus which means the hard hairs of pigs. It is often colloquially called the man-eater shark.


          The tiger shark is a member of the order Carcharhiniformes; members of this order are characterized by the presence of a nictitating membrane over the eyes, two dorsal fins, an anal fin, and five gill slits. It is the largest member of the Carcharhinidae family, commonly referred to as requiem sharks. This family includes some other well known sharks such as the blue shark, lemon shark and bull shark.


          The largest tiger shark specimen was 7.3 m (24 ft) and is a contender for the largest carnivorous fish alongside the great white shark.


          


          Distribution


          The tiger shark is often found close to the coast, in mainly tropical and sub-tropical waters, though they can reside in temperate waters. Tiger sharks are the second largest predatory shark other than the great white. The shark's behaviour is primarily nomadic, but is guided by warmer currents, and it stays closer to the equator throughout the colder months. The shark tends to stay in deep waters that line reefs but does move into channels to pursue prey in shallower waters. In the western Pacific Ocean, the shark has been found as far north as Japan and as far south as New Zealand.


          The shark has been recorded down to a depth just shy of 900metres (3,000ft) but is also known to move into shallow water - water that would normally be considered too shallow for a species of its size. It is also frequently found in river estuaries and harbors. At night it is usually found in shallow water.


          


          Anatomy and appearance


          Its skin can typically range from a blue to light green with a white or light yellow underbelly. The distinguishing dark spots and stripes are most outstanding in young sharks and fade as the shark matures. Tiger sharks regularly weigh 385 to 635 kg and are usually 3 m to 6 m long. The heaviest tiger shark recorded to date, was caught in Newcastle, NSW, Australia in 1954 and measured 7.3 m, scaled 1,524 kg. It has been estimated that the tiger shark can swim at a maximum speed of around 32 km/h, with short bursts of higher speeds that last only a few seconds.


          The tiger shark's head is somewhat wedge-shaped, which makes it easy for the shark to turn quickly to one side. Tiger sharks, as with other sharks, have small pits on the side of their upper bodies which hold electrical sensors called the ampullae of lorenzini, enabling them to detect small muscle movements of other creatures, allowing them to hunt in darkness. In addition, the tiger shark, like many other sharks, has a reflective layer behind the retina called tapetum lucidum which allows light-sensing cells a second chance to capture photons of visible light, enhancing vision in low light condition. A tiger shark generally has long fins and a long upper tail; the long fins act like wings and provide lift as the shark maneuvers through water, whereas the long tail provides bursts of speed. A tiger shark normally swims using little movements of its body. Its high back and dorsal fin act as a pivot, allowing it to spin quickly on its axis.


          Its teeth are highly specialized to slice through flesh, bone, and other tough substances such as the shells of sea turtles, and unusually among sharks, its upper and lower teeth have dissimilar shapes. Like most sharks, however, tiger shark teeth are continually replaced by rows of replacements from within its jaws.


          


          Diet


          The tiger shark, which generally hunts at night, has a reputation for eating anything it has access to, ignoring what nutritional value the prey may or may not hold. Apart from what is thought to be sporadic feeding, its most common foods include; common fish, squid, birds, seals, other sharks, and sea turtles. The shark has a number of features which make it a good hunter, such as excellent eyesight, which allows for access to murkier waters which can offer more varieties of prey and its acute sense of smell which enable it to react to faint traces of blood in its waters and is able to follow them to the source. The tiger shark's ability to pick up on low-frequency pressure waves produced by the movements of swimming animals, for example the thrashing of an injured animal, enables the shark to find a variety of prey.


          The shark is known to be aggressive. The ability to pick up low-frequency pressure waves enables the shark to advance towards an animal with confidence, even in the environment of murky water where it is often found. The shark is known to circle its prey and even study it by prodding it with its snout. When attacking the shark devours all of its prey. Because of its aggressive nature of feeding, it is common to find a variety of foreign objects inside the digestive tract of a tiger shark. Some examples of more unusual items are automobile number plates, petroleum cans, tires, suits of armour, and baseballs. For this reason, the tiger shark is often regarded as the ocean's garbage can.


          


          Reproduction


          The tiger shark mates only once every 3 years. They breed by internal fertilization. It is the only species in its family that is ovoviviparous; its eggs hatch internally and the young are born live when fully developed. The male tiger shark will insert one of his claspers into the female's genital opening (cloaca), acting as a guide for the sperm to be introduced. The male uses its teeth to hold the female still during the procedure, often causing the female considerable discomfort. Mating in the northern hemisphere will generally take place between the months of March and May, with the young being born around April or June the following year. In the southern hemisphere, mating takes place in November, December, or early January.


          The young are nourished inside the mother's body for up to 16 months, where the female can produce a litter ranging from 10 to 80 pups. A newborn tiger shark is generally 51centimetres (20in) to 76centimetres (30in) long and leaves its mother upon birth. It is unknown how long tiger sharks live, but it has been speculated to be 20 years.


          


          Dangers and conservation
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          Although shark attacks on humans are a relatively rare phenomenon, the tiger shark is responsible for a large percentage of the fatal attacks that do occur on humans, and is regarded as one of the most dangerous species of sharks. Tiger sharks reside in temperate and tropical waters. They are often found in river estuaries and harbours, as well as shallow water close to shore, where they are bound to come into contact with humans. Tiger sharks are known to dwell in waters with runoff, such as where a river enters the ocean.


          Tiger sharks have become a recurring problem in Hawaii and are considered the most dangerous shark species in Hawaiian waters. They are considered to be sacred 'aumakua' or ancestor spirits by the native Hawaiians, however between 1959 and 1976, 4,668 tiger sharks were hunted down in an effort to control what was proving to be detrimental to the tourism industry. Despite these numbers, little decrease was ever detected in the attacks on humans. It is illegal to feed sharks in Hawaii and any interaction with them such as cage diving is discouraged.


          While the tiger shark is not directly commercially fished, it is caught for its fins, flesh, liver, which is a valuable source of vitamin A used in the production of vitamin oils, and distinct skin, as well as by big game fishers.


          


          Trivia


          
            	Known as " The Shark Arm case," in 1935, Australian gangster James Smith's arm was found in the stomach of a tiger shark. One of his crooked partners admitted to the crime, saying he killed James and hid him in a metal box, then cut the arm off because it wouldn't fit.

          


          


          In popular culture
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              Hawaiian art item with tiger shark teeth
            

          


          
            	In the first Jaws film, the first shark caught was a tiger shark.


            	In 2007, Discovery Channel presented a special: Deadly Stripes: Tiger Sharks, for its annual Shark Week. During the show, South African shark scientist Mark Addison swam several times with a tiger shark he named "Dolores." The show contained footage of Addison hand-feeding the shark and even getting "rides" by holding onto the shark's dorsal fin for short periods of time. Addison claims that Dolores was able to recognize him on later trips to the same location.


            	A tiger shark appeared in Deep Blue Sea as a bait for the mutant sharks.


            	In The Spy Who Loved Me, The villain Jaws battles a juvenile tiger shark and ends the fight by giving the shark a fatal bite.


            	The novel Life of Pi by Yann Martel features an appearance.


            	The book A Pattern of Islands (1952) by Arthur Grimble describes accomplished Pacific islanders killing tiger sharks underwater in single combat, using only a knife.
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              	Personal Information
            


            
              	Birth

              	December 30, 1975 (1975-12-30)

              Cypress, California
            


            
              	Height

              	6ft1in (1.85m)
            


            
              	Weight

              	185 pounds (84kg/13.2 st)
            


            
              	Nationality

              	[image: Flag of the United States]United States
            


            
              	Wife

              	Elin Nordegren (2004present)
            


            
              	Children

              	Sam Alexis (age - &&&&&&&&&&&&035911 months 24 days)
            


            
              	Residence

              	Windermere, Florida
            


            
              	College

              	Stanford University (two years)
            


            
              	Career
            


            
              	Turned Pro

              	1996
            


            
              	Current tour

              	PGA Tour (joined 1996)
            


            
              	Professional wins

              	84 (PGA Tour: 61, Other individual: 21, 2-man team: 2)
            


            
              	Major Championship Wins (13)
            


            
              	Masters

              	(4) 1997, 2001, 2002, 2005
            


            
              	U.S. Open

              	(2) 2000, 2002
            


            
              	British Open

              	(3) 2000, 2005, 2006
            


            
              	PGA

              	(4) 1999, 2000, 2006, 2007
            


            
              	Awards listed here
            

          


          Tiger Woods (born Eldrick Tiger Woods, December 30, 1975) is an American professional golfer whose achievements to date rank him among the most successful golfers of all time. Currently the World No. 1, Woods was the highest paid professional athlete in 2006, having earned an estimated $100 million from winnings and endorsements. Golf Digest predicts Woods will become the world's first billionaire athlete in 2010.


          Woods has won 13 professional major golf championships, the second-most of any male player, and 61 PGA Tour events, the fifth-most of all time. He has more career major wins and career PGA Tour wins than any other active golfer. He is the youngest player to achieve the Career Grand Slam, and the youngest and fastest to win 50 tournaments on Tour. Woods has held the number one position in the world rankings for the most consecutive weeks and for the greatest total number of weeks. He has been awarded PGA Player of the Year a record nine times, the Byron Nelson Award for lowest adjusted scoring average a record eight times, and has tied Jack Nicklaus's record of leading the money list in eight different seasons. He has been named Associated Press Male Athlete of the Year four times, a record he shares with Lance Armstrong.


          Woods, who is multiracial, is credited with prompting a major surge of interest in the game of golf. Woods doubled attendance and TV ratings, and generated interest among a multicultural audience in a game that used to be considered insular and elitist.


          


          Background and family


          Eldrick "Tiger" Woods was born on December 30, 1975 in Cypress, California to Earl and Kultida Woods (from Thailand). He is the only child of their marriage but has two half-brothers, Earl Jr. (born 1955) and Kevin (born 1957), and one half-sister, Royce (born 1958) from the 18-year marriage of Earl Woods (19322006) and his first wife, Barbara Woods Gray. Earl, a retired U.S. Army lieutenant colonel and Vietnam War veteran was of mixed African American (50 percent), Chinese (25 percent) and Native American (25 percent) ancestry. Kultida ( nee Punsawad), originally from Thailand, is of mixed Thai (50 percent), Chinese (25 percent), and Dutch (25 percent) ancestry. This makes Woods himself one-quarter Chinese, one quarter Thai, one quarter African American, one-eighth Native American, and one-eighth Dutch. He refers to his ethnic make-up as Cablinasian (a portmanteau term he coined from Caucasian, Black, American-Indian, and Asian). Woods is a Buddhist. He has said that his faith was acquired from his mother and that it helps control both his stubbornness and impatience.


          Tiger got his nickname from a Vietnamese soldier friend of his father, Vuong Dang Phong, to whom his father had also given the Tiger nickname. Woods became generally known by that name and by the time he had achieved national prominence in junior and amateur golf was simply known as "Tiger Woods." On his twenty-first birthday, Woods legally changed his name from from Eldrick to Tiger. He grew up in Orange County, attending high school at Western High in Anaheim.


          


          Marriage


          In November 2003, Woods became engaged to Elin Nordegren, a Swedish model. They were introduced during The Open Championship in 2001 by Swedish golf star Jesper Parnevik, who had employed her as a nanny. They married on October 5, 2004 at the Sandy Lane resort on the Caribbean island of Barbados and live at Isleworth, a community in Windermere, a suburb of Orlando, Florida. They also have homes in Jackson, Wyoming, California, and Sweden. In January 2006, Woods and his wife purchased a US$39 million residential property in Jupiter Island, Florida, which they intend to make their primary residence. Woods' Jupiter Island neighbors will include fellow golfers Gary Player, Greg Norman and Nick Price, as well as singers Celine Dion and Alan Jackson. In 2007, a guest house on the Jupiter Island estate was destroyed in a fire caused by lightning.


          Early in the morning of June 18, 2007, Elin gave birth to the couple's first child, a daughter, Sam Alexis Woods, in Orlando, Florida. The birth occurred just one day after Woods finished tied for second in the 2007 U.S. Open. Tiger chose to name his daughter Sam because his late father said that Tiger looked more like a Sam.


          


          Career


          


          Early life and amateur career


          


          Woods was a child prodigy who began to play golf at the age of two. In 1978, he putted against comedian Bob Hope in a television appearance on The Mike Douglas Show. At age three, Woods shot a 48 over nine holes at the Navy Golf Club in Cypress, California, and at age five, he appeared in Golf Digest and on ABC's That's Incredible. In 1984 at the age of eight he won the 910 boys' event, the youngest age group available, at the Junior World Golf Championships. Woods went on to win the Junior World Championships six times, including four consecutive wins from 1988 to 1991. While attending Western High School in Anaheim, CA, at the age of 15, he became the youngest ever U.S. Junior Amateur Champion, was voted Southern California Amateur Player of the Year for the second consecutive year, and Golf Digest Junior Amateur Player of the Year 1991. He successfully defended his title at the U.S. Junior Amateur Championship, becoming the first multiple winner, competed in his first PGA Tour event, the Nissan Los Angeles Open and was named Golf Digest Amateur Player of the Year, Golf World Player of the Year and Golfweek National Amateur of the Year in 1992.


          The following year, he won his third consecutive U.S. Junior Amateur Championship, and remains the event's youngest-ever and only multiple winner. In 1994, Woods became the youngest ever winner of the U.S. Amateur Championship. He was a member of the American team at the 1994 Eisenhower Trophy World Amateur Golf Team Championships and 1995 Walker Cup. Later that year, he enrolled at Stanford University, and won his first collegiate event, the William Tucker Invitational. He declared a major in Economics and was nicknamed " Urkel" by his college teammates. In 1995, Woods defended his U.S. Amateur title, and was voted Pac-10 Player of the Year, NCAA First Team All-American, and Stanford's Male Freshman of the Year (an award that encompasses all sports). He participated in his first PGA Tour major, The Masters, and tied for 41st as the only amateur to make the cut. At age 20 in 1996, Woods became the first golfer to win three consecutive U.S. Amateur titles and won the NCAA individual golf championship. In winning the Silver Medal as leading amateur at The Open Championship, Woods tied the record for an amateur aggregate score of 281. He left college after two years and turned professional.


          


          Professional career


          
            [image: Tiger Woods giving a driving demonstration aboard the USS George Washington.]

            
              Tiger Woods giving a driving demonstration aboard the USS George Washington.
            

          


          [bookmark: 1996-98:_Early_years_and_first_major_win]


          1996-98: Early years and first major win


          With the announcement, "Hello World," Tiger Woods became a professional golfer in August 1996, and signed endorsement deals worth $40 million from Nike and $20 million from Titleist. He played his first round of professional golf at the Greater Milwaukee Open, tying for 60th place, but went on to win two events in the next three months to qualify for the Tour Championship. For his efforts, Woods was named Sports Illustrated's 1996 Sportsman of the Year and PGA Rookie of the Year. He began his tradition of wearing a red shirt during the final round of tournaments, a link to his college days at Stanford and a colour he believes symbolizes aggression and assertiveness.


          The following April, Woods won his first golf major, The Masters, by a record margin of 12 strokes, becoming the youngest Masters winner and the first winner of African or Asian descent. He set a total of 20 Masters records and tied 6 others. He won another three PGA Tour events that year, and on June 15, 1997, in only his 42nd week as a professional, rose to number one in the Official World Golf Rankings, the fastest ever ascent to world No. 1. He was named PGA Player of the Year, the first golfer to win the award the year following his rookie season.


          While expectations for Woods were high, Woods' form faded in the second half of 1997, and in 1998 he only won one PGA Tour event. Woods answered critics of his "slump" and what seemed to be wavering form by maintaining he was undergoing extensive swing changes with his coach, Butch Harmon, and was hoping to do better in the future.
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          1999-2002: Domination and the Tiger Slam


          In June 1999, Woods won the Memorial Tournament, a victory that marked the beginning of one of the greatest sustained periods of dominance in the history of men's golf. He completed his 1999 campaign by winning his last four starts, including the PGA Championship, and finished the season with eight wins  a feat not achieved in the past 25 years. He was voted PGA Tour Player of the Year and Associated Press Male Athlete of the Year for the second time in three years.


          Woods rang in the new millennium with his fifth consecutive victory and began a record-setting season, where he would win three consecutive majors, 9 PGA Tour events, and set or tie 27 Tour records. He went on to capture his sixth consecutive victory at the AT&T Pebble Beach National Pro-Am with a comeback for the ages. Trailing by seven strokes with seven holes to play, Woods finished eagle-birdie-par-birdie for a 64 and a two-stroke victory. His six consecutive wins were the most since Hogan in 1948 and only five behind Byron Nelsons record of 11 in a row. In the 2000 U.S. Open, Woods broke or tied a total of nine U.S. Open records with his 15-shot win, including Old Tom Morris's record for the largest victory margin ever in a major championship, which had stood since 1862, and became the Tour's all-time career money leader. He led by a record 10 strokes going into the final round, and Sports Illustrated called it "the greatest performance in golf history." In the 2000 Open Championship at St Andrews, which he won by eight strokes, Woods set the record for lowest score to par (19) in any major tournament, and he holds at least a share of that record in all four major championships. At 24 he became the youngest golfer to achieve the Career Grand Slam. His major championship streak was seriously threatened at the 2000 PGA Championship, however, when Bob May went head-to-head with Woods on Sunday at Valhalla Golf Club. Woods played the last 12 holes of regulation seven under par, and won a three-hole playoff with a birdie on the first hole and pars on the next two. He joined Ben Hogan (1953) as the only other player to win three professional majors in one season. Three weeks later, Woods won his third straight start on Tour at the Bell Canadian Open, becoming only the second man after Lee Trevino in 1971 to win the Triple Crown of Golf (U.S., British, and Canadian Opens) in one year. Of the twenty events he entered in 2000, he finished in the top three 14 times. His adjusted scoring average of 67.79 and his actual scoring average of 68.17 were the lowest in PGA Tour history, besting his own record of 68.43 in 1999 and Byron Nelson's average of 68.33 in 1945, respectively. He was named the 2000 Sports Illustrated Sportsman of the Year.


          The following season, Woods continued dominating. His 2001 Masters win marked the only time within the era of the modern "grand slam" that any player has been the holder of all four major championship titles at the same time, a feat now known as the "Tiger Slam". It is not viewed as a true Grand Slam, however, because it was not achieved in a calendar year. Surprisingly, Woods was not a factor in the three remaining majors of the year, but finished with the most PGA Tour wins in the season, with five. In 2002, Woods started off strong, joining Nick Faldo (1989-90) and Jack Nicklaus (1965-66) as the only men to have won back-to-back Masters. Two months later, Woods was the only player under par at the U.S. Open, and resurrected buzz about the calendar Grand Slam, which had eluded him in 2000. All eyes were on Woods at the Open Championship, but his third round score of 81 ended Grand Slam hopes. At the PGA Woods nearly repeated his 2000 feat of winning three majors in one year but bogeys at the 13th and 14th holes in the final round cost him the championship by one stroke. Nonetheless, he took home the money title, Vardon Trophy, and Player of the Year honours for the fourth year in a row.
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          2003-04: The rebuilding phase


          The next phase of Woods' career saw him remain among the top competitors on the tour, but lose his dominating edge. He did not win a major in 2003 or 2004, falling to second in the PGA Tour money list in 2003 and fourth in 2004. In September 2004, Woods' record streak of 264 consecutive weeks as the world's top-ranked golfer came to an end at the Deutsche Bank Championship, when Vijay Singh won and overtook Woods in the Official World Golf Rankings. Many commentators were puzzled by Woods' "slump," offering explanations that ranged from Woods' rift with swing coach Butch Harmon to his marriage. At the same time, Woods let it be known that he was again working on changes to his swing, this time in hopes of reducing the wear and tear on his surgically-repaired left knee, which was subjected to severe stress in the 19982003 version of his swing. Again, Woods anticipated that once the adjustments were complete, he would return to his previous form.
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          2005-07: Back on top


          In the 2005 PGA Tour season, Woods quickly returned to his winning ways. He won the Buick Invitational in January and in March he outplayed Phil Mickelson to win the Ford Championship at Doral and temporarily return to the Official World Golf Rankings number one position (Singh displaced him once again two weeks later). In April Woods finally broke his "drought" in the majors by winning the 2005 Masters in a playoff (after holing an historic chip on the 16th hole), which regained him the number one spot in the World Rankings. Singh and Woods swapped the number 1 position several times over the next couple of months, but by early July, Woods had established an advantage, propelled further by a victory in The Open Championship, a win that gave him his 10th major. Woods went on to win six official money events on the PGA Tour in 2005, topping the money list for the sixth time in his career. Woods' 2005 wins also included two at the World Golf Championships.
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              Woods on the green at The Masters in 2006.
            

          


          For Woods, the year 2006 was markedly different from 2005. While he began just as dominantly (winning the first two tournaments he entered on the year) and was in the hunt for his fifth Masters championship in April, Woods never mounted a Sunday charge to defend his title, allowing Phil Mickelson to claim the green jacket. Shortly thereafter ( May 3, 2006), Woods' father/mentor/inspiration, Earl, died after a lengthy battle with prostate cancer. Woods took a nine-week-long hiatus from the PGA Tour to be with his family. When he returned for the 2006 U.S. Open, the rust was evident  he missed the cut at Winged Foot, the first time he had missed the cut at a major as a professional, and ended his record-tying streak of 39 consecutive cuts made at majors. A tie for second at the Western Open just three weeks later showed him poised to defend his Open crown at Hoylake.


          At the Open Championship, Woods staged a tour de force in course management, putting, and accuracy with irons. Using almost exclusively long irons off the tee (he hit driver only one time the entire week  the 16th hole of the first round), Woods missed just four fairways all week (hitting the fairway 92 percent of the time), and his score of 18 to par (three eagles, 19 birdies, 43 pars, and seven bogeys) was just one off of his major championship record 19, set at St Andrews in 2000. The victory was an emotional one for Woods, who dedicated his play to his father's memory. Four weeks later, at the PGA Championship, Woods again won in dominating fashion  making only three bogeys, tying the record for fewest in a major. He finished the tournament at 18-under-par equaling the to-par record in the PGA that he shares with Bob May. In August 2006 he won his 50th professional tournament at the Buick Open, and at 30 years and 7 months old, he became the youngest to do so. He ended the year by winning six consecutive PGA Tour events, and won the 3 most prestigious awards given by the PGA Tour (Jack Nicklaus, Arnold Palmer, and Byron Nelson Awards) in the same year for a record seventh time. At the close of his first eleven seasons, Tiger's 54 wins and 12 major wins had eclipsed the all time eleven-season PGA Tour total win record of 51 (set by Byron Nelson) and total majors record of 11 (set by Jack Nicklaus). He was named Associated Press Male Athlete of the Year for a record-tying fourth time.


          Woods and tennis star Roger Federer, who share a major sponsor, have developed a friendship and first met at the 2006 U.S. Open tennis final. Since then, they have attended each other's events and have voiced their mutual appreciation for each other's talents.


          Woods began 2007 with a two-stroke victory at the Buick Invitational for his third straight win at the event and his seventh consecutive win on the PGA Tour. The victory marked the fifth time he has won his first tournament of the season. With this win, he became the third man (after Jack Nicklaus and Sam Snead) to win at least five times in three different events on the PGA Tour (his two other events are the WGC-Bridgestone Invitational and WGC-CA Championship). Woods earned his second victory of the year at the WGC-CA Championship for his third consecutive and sixth win overall at the event. With this victory, he became the first player to have three consecutive victories in five different events. At the 2007 Masters Tournament, Woods was in the final group on the last day of a major for the thirteenth time in his career, but unlike the previous twelve occasions, he was unable to win. He finished tied for second two strokes behind winner Zach Johnson. Woods earned his third victory of the season by two strokes at the Wachovia Championship, the 24th different PGA Tour tournament Woods has won. He has collected at least three wins in a season nine times in his 12-year career. At the U.S. Open, Tiger was in the final group for the fourth consecutive major championship, but began the day two strokes back and finished tied for second once again. His dubious streak of never having come from behind to win on the final day of a major continued. In search of a record-tying third consecutive Open Championship, Woods fell out of contention with a second round 75, and never mounted a charge over the weekend. Although his putting was solid (he sank a 90-footer in the first round), his iron play held him back. "I wasn't hitting the ball as close as I needed to all week," Woods said, after he finished tied for twelfth, five strokes off the pace. In early August, Woods won his record 14th World Golf Championships event at the WGC-Bridgestone Invitational by 8 strokes for his third consecutive and sixth victory overall at the event. He became the first golfer to win the same event three straight times on two different occasions (1999-2001) and (2005-2007). The following week, Woods won his 2nd straight PGA Championship by defeating Woody Austin by two strokes. He became the first golfer to win the PGA Championship in back-to-back seasons on two different occasions: 1999-2000 and 2006-2007. He became the second golfer, after Sam Snead, to have won at least five events on the PGA Tour in eight different seasons. Woods earned his 60th PGA Tour victory at the BMW Championship by shooting a course record 63 in the final round to win by two strokes. He sank a 50-foot putt in the final round and missed only two fairways on the weekend. He led the field in most birdies for the tournament, and ranked in the top five in driving accuracy, driving distance, putts per round, putts per green, and greens in regulation. Woods finished his 2007 season with a runaway victory at the Tour Championship to capture his fourth title in his last five starts of the year. He became the only two-time winner of the event, and the champion of the inaugural FedEx Cup. In his 16 starts on Tour in 2007, Woods' adjusted scoring average was 67.79, matching his own record set in 2000. His substantial leads over the 2nd, 3rd, and 4th players were similar in 2000 (1.46 ( Mickelson), 1.52 ( Els), 1.66 ( Duval)) and 2007 (1.50 (Els), 1.51 ( Rose), 1.60 ( Stricker)).


          Woods revealed he had Lasik laser surgery for the second time the Monday after the 2007 Masters. Before the first procedure in 1999, he said he would be considered legally blind without glasses or contacts.


          


          Playing style


          When Woods first joined the professional tour in 1996, his long drives had a large impact on the world of golf . However, when he did not upgrade his equipment in the following years (insisting upon the use of True Temper Dynamic Gold steel-shafted clubs and smaller steel clubheads that promoted accuracy over distance), many opponents caught up to him. Phil Mickelson even made a joke in 2003 about Woods' using "inferior equipment" (meaning outdated technology), which did not sit well with either Nike or Woods. During 2004, Woods finally upgraded his driver technology to a larger clubhead and graphite shaft, which coupled with his prodigious clubhead speed made him one of the Tour's lengthier players off the tee once again.


          Despite his power advantage, Woods has always focused on developing an excellent all-around game. Although in recent years he has typically been near the bottom of the Tour rankings in driving accuracy, his iron play is generally as accurate as any player ever to play (including Jack Nicklaus), his recovery and bunker play is often brilliant (for example, his 30ft (9.1m) chip-in at Augusta's 16th during the 2005 Masters), and his putting (especially under pressure) is possibly his greatest asset. He is largely responsible for a shift to higher standards of athleticism amongst professional golfers, and is known for putting in more hours of practice than most.


          Early in his professional career, Woods worked almost exclusively with leading swing coach Butch Harmon, with whom he started in 1993, but since March 2004, he has been coached by Hank Haney. In June 2004, Woods was involved in a media spat with Harmon, who works as a golf broadcaster, when Harmon suggested that he was in "denial" about the problems in his game, but they publicly patched up their differences.


          While he is considered one of the most charismatic figures in golf's history, Woods' approach is, at its core, cautious. He aims for consistency. Although he is better than any other Tour player when he is in top form, his dominance comes not from regularly posting extremely low rounds, but instead from avoiding bad rounds. Woods plays fewer tournaments than most professionals (1521 per year, compared to the typical 2530), and focuses his efforts on preparing for (and peaking at) the Majors and the most prestigious of the other tournaments. Woods' manner off of the course is cautious as well, as he carries himself in interviews and public appearances with a carefully controlled demeanor reminiscent of the corporate athlete persona developed between Nike and Michael Jordan.


          Though he is known to be extremely focused and almost machine-like during tournaments, many golfers have mentioned how Woods is easy to get along with and has a good sense of humor. John Daly mentioned in his autobiography that "Tiger Woods is one of my favorite golfers to play with. The kid is an absolute riot and is just hysterical. Everyone who thinks he is just robotic during tournaments needs to walk 18 holes with him to realize how funny and genuine of a guy he really is."


          


          Career achievements


          As of the end of the 2007 PGA Tour season, Woods has won 61 official PGA Tour events, an additional 21 individual professional titles, owns two team titles in the two-man WGC-World Cup, and won the inaugural FedEx Cup playoffs. He has successfully defended a title 20 times on the PGA Tour, has finished runner-up 23 times, third place 17 times, and has won 28% (61 out of 216) of his professional starts on the PGA Tour. He has hit a combined total 18 holes-in-one in the course of his lifetime, his first at the age of six. He has a 30-6 record when leading after 36 holes in Tour events, and a 413 record when leading after 54 holes. Woods is 13-0 when going into the final round of major with at least a share of the lead, and he has never lost any tournament when leading by more than one shot after 54 holes. He has been heralded as "the greatest closer in history" by multiple golf experts. He owns the lowest career scoring average and the most career earnings of any player in PGA Tour history.


          He has been the PGA Player of the Year a record nine times, the PGA Tour Money Leader a record-tying eight times (with Jack Nicklaus), the Vardon Trophy winner a record seven times, and the recipient of the Byron Nelson Award a record eight times. He has spent nearly nine years atop the world rankings in his 12-year career. Woods is one of five players (along with Gene Sarazen, Ben Hogan, Jack Nicklaus, and Gary Player) to have won all four professional major championships in his career, known as the "Career Grand Slam", and was the youngest to do so. Bobby Jones won all four of what were in his era considered major championships. Woods's win at the 2005 Open Championship made him only the second golfer (after Nicklaus) to have won all four majors more than once. Woods holds at least a share of the scoring record in relation to par in all four majors, and also holds the margin of victory record in two majors, The Masters and the U.S. Open.


          With his victory at the 2006 WGC-American Express Championship, he became the first player in PGA Tour history to win at least eight times in three seasons. His victory in the Buick Invitational in January 2007 placed him 2nd for the longest PGA Tour win streak at 7 straight. Only Byron Nelson's streak of 11 wins in 1945 is longer. At the 2003 Tour Championship, Woods set the all-time record for most consecutive cuts, starting in 1998, with 114 (passing Byron Nelson's previous record of 113) and extended this mark to 142 before it ended on May 13, 2005 at the EDS Byron Nelson Championship. Many consider this to be one of the most remarkable golf accomplishments of all time, given the margin by which he broke the old record (and against stronger fields in terms of depth than those in Nelson's day) and given that during the streak, the next longest streak by any other player was usually only in the 10s or 20s.


          When Woods turned pro, Mike "Fluff" Cowan was his caddie until March 8, 1999. He was replaced by Steve Williams, who has become a close friend of Woods and is often credited with helping Woods with key shots and putts.


          In 2000, just four years after he turned professional, Woods was ranked as the twelfth best golfer of all time by Golf Digest magazine.


          
            	Amateur Wins (11)


            	PGA Tour wins (61)


            	European Tour wins (6)


            	Other professional wins (17)

          


          


          Major Championships


          


          Wins (13)


          
            
              	Year

              	Championship

              	54 Holes

              	Winning Score

              	Margin

              	Runner(s) Up
            


            
              	1997

              	The Masters

              	9 shot lead

              	-18 (70-66-65-69=270)

              	12 strokes

              	[image: Flag of the United States] Tom Kite
            


            
              	1999

              	PGA Championship

              	Tied for lead

              	-11 (70-67-68-72=277)

              	1 stroke

              	[image: Flag of Spain] Sergio Garca
            


            
              	2000

              	U.S. Open

              	10 shot lead

              	-12 (65-69-71-67=272)

              	15 strokes

              	[image: Flag of Spain] Miguel ngel Jimnez
            


            
              	2000

              	The Open Championship

              	6 shot lead

              	-19 (67-66-67-69=269)

              	8 strokes

              	[image: Flag of South Africa] Ernie Els
            


            
              	2000

              	PGA Championship (2)

              	1 shot lead

              	-18 (66-67-70-67=270)

              	Playoff 1

              	[image: Flag of the United States] Bob May
            


            
              	2001

              	The Masters (2)

              	1 shot lead

              	-16 (70-66-68-68=272)

              	2 strokes

              	[image: Flag of the United States] David Duval
            


            
              	2002

              	The Masters (3)

              	Tied for lead

              	-12 (70-69-66-71=276)

              	3 strokes

              	[image: Flag of South Africa] Retief Goosen
            


            
              	2002

              	U.S. Open (2)

              	4 shot lead

              	-3 (67-68-70-72=277)

              	3 strokes

              	[image: Flag of the United States] Phil Mickelson
            


            
              	2005

              	The Masters (4)

              	3 shot lead

              	-12 (74-66-65-71=276)

              	Playoff 2

              	[image: Flag of the United States] Chris DiMarco
            


            
              	2005

              	The Open Championship (2)

              	2 shot lead

              	-14 (66-67-71-70=274)

              	5 strokes

              	[image: ] Colin Montgomerie
            


            
              	2006

              	The Open Championship (3)

              	1 shot lead

              	-18 (67-65-71-67=270)

              	2 strokes

              	[image: Flag of the United States] Chris DiMarco
            


            
              	2006

              	PGA Championship (3)

              	Tied for lead

              	-18 (69-68-65-68=270)

              	5 strokes

              	[image: Flag of the United States] Shaun Micheel
            


            
              	2007

              	PGA Championship (4)

              	3 shot lead

              	-8 (71-63-69-69=272)

              	2 strokes

              	[image: Flag of the United States] Woody Austin
            

          


          1 Defeated Bob May in three-hole playoff by 1 stroke: Woods (3-4-5=12), May (4-4-5=13)

          2 Defeated Chris DiMarco with birdie on first extra hole


          


          Results timeline


          
            
              	Tournament

              	1995

              	1996

              	1997

              	1998

              	1999
            


            
              	The Masters

              	T41 LA

              	CUT

              	1

              	T8

              	T18
            


            
              	U.S. Open

              	WD

              	T82

              	T19

              	T18

              	T3
            


            
              	The Open Championship

              	T68

              	T22 LA

              	T24

              	3

              	T7
            


            
              	PGA Championship

              	DNP

              	DNP

              	T29

              	T10

              	1
            

          


          
            
              	Tournament

              	2000

              	2001

              	2002

              	2003

              	2004

              	2005

              	2006

              	2007
            


            
              	The Masters

              	5

              	1

              	1

              	T15

              	T22

              	1

              	T3

              	T2
            


            
              	U.S. Open

              	1

              	T12

              	1

              	T20

              	T17

              	2

              	CUT

              	T2
            


            
              	The Open Championship

              	1

              	T25

              	T28

              	T4

              	T9

              	1

              	1

              	T12
            


            
              	PGA Championship

              	1

              	T29

              	2

              	T39

              	T24

              	T4

              	1

              	1
            

          


          LA = Low Amateur

          DNP = did not play

          WD = withdrew

          CUT = missed the half-way cut

          "T" = tied

          Green background for wins. Yellow background for top-10.



          


          PGA Tour career summary


          
            
              	Year

              	Wins (Majors)

              	Earnings ($)

              	Money list rank
            


            
              	1996

              	2

              	790,594

              	24
            


            
              	1997

              	4 (1)

              	2,066,833

              	1
            


            
              	1998

              	1

              	1,841,117

              	4
            


            
              	1999

              	8 (1)

              	6,616,585

              	1
            


            
              	2000

              	9 (3)

              	9,188,321

              	1
            


            
              	2001

              	5 (1)

              	6,687,777

              	1
            


            
              	2002

              	5 (2)

              	6,912,625

              	1
            


            
              	2003

              	5

              	6,673,413

              	2
            


            
              	2004

              	1

              	5,365,472

              	4
            


            
              	2005

              	6 (2)

              	10,628,024

              	1
            


            
              	2006

              	8 (2)

              	9,941,563

              	1
            


            
              	2007*

              	7 (1)

              	10,867,052

              	1
            


            
              	Career*

              	61 (13)

              	76,579,376

              	1
            

          


          
            	* Complete as of October 21, 2007.

          


          


          Other ventures


          


          Charity and youth projects


          Woods has established several charitable and youth projects.


          
            	The Tiger Woods Foundation: The Tiger Woods Foundation was established in 1996 by Woods and his father Earl. It focuses on projects for children. Initially these comprised golf clinics (aimed especially at disadvantaged children), and a grant program. Further activities added since then include university scholarships, an association with Target House at St. Jude Hospital in Memphis, Tennessee; the Start Something character development program, which had had over one million participants by 2003; and the Tiger Woods Learning Centre. The Tiger Woods Foundation recently has teamed up with the PGA Tour to create a new PGA tour event that will take place in the nation's capital (Washington, D.C.) beginning in July, 2007. Tiger believes being a good role model is even more important than golf and that golf is a way he can positively influence others. The main focus of this foundation is to help disadvantaged youngsters become better people.


            	In The City Golf Clinics and Festivals: Since 1997, the Tiger Woods Foundation has conducted junior golf clinics across the country. The Foundation began the In the City golf clinic program in 2003. The first three clinics were held in Indio, Calif., Wilkinsburg, Pa., and San Juan, Puerto Rico, and were targeted to all youth, ages 7-17, and their families. Each three-day event features golf lessons on Thursday and Friday of clinic week and a free community festival on Saturday. Cities are selected to participate in the clinics through a formal bid process. Winning cities invite 15 junior golfers to participate and receive instruction from local PGA professionals. Top junior golfers from each In The City Clinic are participate in the annual Tiger Woods Foundation Youth Clinic. This three-day junior golf event includes tickets to Disney Resorts; a pitch, putt and drive skills tournament; a junior golf clinic; and an exhibition by Tiger Woods. As part of the junior golf clinics, TWF works with the Make-A-Wish Foundation to bring at least one Make-A-Wish child to each clinic. These children are given the opportunity to meet Tiger, take some photos with him and talk to him about anything they choose.


            	Tiger Woods Learning Centre: This is a 35,000-square-foot (3,300m) educational facility in Anaheim, California which opened in February 2006. It is expected to be used by several thousand students each year, with a day program for grades 4 to 6 and an after school program for grades 7 to 12. There will also be summer programs, weekend and community outreach programs and online learning programs. The centre will feature extensive multi-media facilities and an outdoor golf teaching area.


            	Tiger Jam: An annual fundraising concert which has raised over $10 million for the Tiger Woods Foundation. 2006's Tiger Jam IX was headlined by Sting and Jon Bon Jovi is headlining Tiger Jam X.


            	Target World Challenge: An annual off-season charity golf tournament. The event also carries generous prize money, but Woods donates his winnings to his foundation.


            	Tiger Woods Foundation National Junior Golf Team: An eighteen member team which competes in the annual Junior World Golf Championships.

          


          Woods has also participated in charity work for his current caddy, Steve Williams. On April 24, 2006 Woods won an auto racing event that benefited the Steve Williams Foundation to raise funds to provide sporting careers for disadvantaged youth.


          


          Writings


          Woods has written a golf instruction column for Golf Digest magazine since he turned professional, and in 2001 wrote a best-selling golf instruction book How I Play Golf, which had the largest print run for its first edition, more than one million copies, of any golf book.


          


          Golf course design


          Woods announced on December 3, 2006 that he will develop his first golf course in the United Arab Emirates through his golf course design company, Tiger Woods Design. The Tiger Woods Dubai will feature a 7700 yd (7040.9 m), par-72 course named Al Ruwaya (meaning "serenity"), a 60,000-square-foot (6,000m) clubhouse, a golf academy, 320 exclusive villas and a boutique hotel with 80 suites. Tiger Woods Dubai is a joint venture between himself and Tatweer, a member of the government-affiliated Dubai Holding. Woods chose Dubai because he was excited about the "challenge of transforming a desert terrain into a world-class golf course." The development is scheduled to be finished in late 2009 at Dubailand, the region's largest tourism and leisure project.


          On August 14 2007, Woods announced his first course to be designed in the U.S., The Cliffs at High Carolina. The private course will sit at about 4,000 feet in the Blue Ridge Mountains near Asheville, N.C.


          


          Endorsements


          
            [image: Woods preparing for a photo shoot in 2006.]

            
              Woods preparing for a photo shoot in 2006.
            

          


          Woods has been called the world's most marketable athlete; shortly after his 21st birthday in 1996, Woods began signing numerous endorsement deals with companies including General Motors, Titleist, General Mills, American Express, Accenture and Nike. In 2000, Woods signed a 5-year, $105 million contract extension with Nike. It was the largest endorsing deal ever signed by an athlete at that time.


          Woods' endorsement has been credited in playing a significant role in taking the Nike Golf brand from a "start-up" golf company earlier in the past decade, to becoming the leading golf apparel company in the world and a major player in the equipment and golf ball market. Nike Golf is one of the fastest growing brands in the sport, with an estimated $600 million in sales. Woods has been described as the "ultimate endorser" for Nike Golf, frequently seen wearing Nike gear during tournaments and even in advertisements for other products. Woods receives a cut from the sales of Nike Golf apparel, footwear, golf equipment and golf balls and has a building named after him at Nikes headquarters campus in Beaverton, Oregon.


          In 2002, Woods was involved in every aspect of the launch of Buick's Rendezvous SUV. A company spokesman stated that Buick is happy with the value of Wood's endorsement, pointing out that more than 130,000 Rendezvous vehicles were sold in 2002 and 2003. "That exceeded our forecasts," he was quoted as saying. "It has to be in recognition of Tiger." In February, 2004, Buick renewed Woods endorsement contract for another five years, in a deal reportedly worth $40 million.


          Woods collaborated closely with TAG Heuer to develop the world's first professional golf watch, released in April 2005. The lightweight titanium construction watch, designed to be worn while playing the game incorporates numerous innovative design features to accommodate golf play. It is capable of absorbing up to 5,000 Gs of shock, far in excess of the forces generated by a normal golf swing. In 2006, the TAG Heuer Professional Golf Watch won the prestigious iF product design award in the Leisure/Lifestyle category.


          Woods also endorses the ' Tiger Woods PGA Tour' series of video games; he has done so from 1999 up to 2007 and it is likely that he will continue to do so.


          In February 2007, along with Roger Federer and Thierry Henry, Woods became an ambassador for the " Gillette Champions" marketing campaign. Gillette did not diclose financial terms, though an expert estimated the deal could total between $10 million and $20 million.


          In October 2007, Gatorade announced that Woods will have his own brand of sports drink starting in March 2008. "Gatorade Tiger" marks Woods' first U.S. deal with a beverage company and his first licensing agreement. Although no figures were officially disclosed, Golfweek magazine reported that it was for five years and could pay Woods as much as $100 million.


          


          Honours


          On August 20, 2006, California Governor Arnold Schwarzenegger and First Lady Maria Shriver announced that Tiger Woods would be inducted into the California Hall of Fame. He was inducted December 5, 2007 at The California Museum for History, Women and the Arts in Sacramento.


          In December 2007, the Royal Family of the Principality of Sealand named him as the best male athlete in the annual Sealand Awards. As such, Tiger Woods has received the honorary title of Lord of Sealand. His female counterpart, figure skater Sasha Cohen, was given the title of Lady of Sealand.


          


          Critiques


          


          Cut streak


          In both Nelson's and Woods' eras, "making the cut" has been defined as receiving a paycheck. However, in Nelson's day only players who placed in the top 20 in an event won a paycheck whereas in Woods's day only players who reach a low enough score within the first 36 holes win a paycheck. Several golf analysts argue that Woods did not actually surpass Nelson's consecutive cuts mark, reasoning that 31 of the tournaments in which Woods competed were "no-cut" events, meaning all the players in the field were guaranteed to compete throughout the entire event regardless of their scores through 36 holes (and hence all "made the cut," meaning that they all received a paycheck). These analysts argue that this would leave Woods's final consecutive cuts made at 111, and Nelson's at 113.


          However, at least ten of the tournaments in which Nelson played did not have modern day cuts; that is, all of the players in these events were guaranteed to compete past 36 holes. The Masters, for example, did not institute a 36 hole cut until 1957 (which was well after Nelson retired), the PGA Championship was match play until 1958 and it is unclear whether or not three other events in which Nelson competed had 36 hole cuts. Therefore, these analysts remove "no 36 hole cut" events from both cut streak measures, leaving Nelson's consecutive cuts made at 103 (or possibly less) and Woods's at 111.


          However, in the tournaments in which Nelson competed that did not have 36 hole cuts (that is: the Masters, PGA Championship and the possible 3 other tournaments) only the top 20 players received a paycheck even though all players in these events were guaranteed to compete past 36 holes. Hence in these no 36 hole cut events, Nelson still placed in the top 20, so Nelson's 113 cuts made is reflective of his 113 top 20 finishes. Woods achieved a top 20 finish 21 consecutive times (from July 2000 to July 2001) and, in the 31 no-cut events in which he played, he won 10 and finished out of the top 10 only five times. Others, including Woods himself, argue that the two streaks cannot be compared, because the variation of tournament structures in the two eras is too great for any meaningful comparison to be made.


          


          Tiger-proofing


          Early in Woods' career, a small number of golf experts expressed concern about his impact on the competitiveness of the game and the public appeal of professional golf. Sports writer Bill Lyon of Knight-Ridder asked in a column, "Isn't Tiger Woods actually bad for golf?" (though Lyon ultimately concluded that he was not). At first, some pundits feared that Woods would drive the spirit of competition out of the game of golf by making existing courses obsolete and relegating opponents to simply competing for second place each week.


          Many courses in the PGA Tour rotation (including Major Championship sites like Augusta National) began to add yardage to their tees in an effort to slow down long hitters like Woods, a strategy that became known as "Tiger-Proofing". Woods himself welcomed the change as he believes adding yardage to the course does not affect his ability to win.


          


          Ryder Cup Performance


          Woods' performance in the Ryder Cup playing for the American team has been mediocre throughout the years. In his first Ryder Cup in 1997, he earned only 1 points competing in every match and partnering mostly with Mark O'Meara. In 1999, he earned 2 points over every match with a variety of partners. In 2002, he lost both Friday matches, but, partnered with Davis Love III for both of Saturday's matches, won two points for the Americans and was slated to anchor the Americans for the singles matches, both squads going into Sunday with 8 points. However, after the Europeans took an early lead, his match with Jesper Parnevik was rendered unimportant and they halved the match. In 2004, he was paired with Phil Mickelson on Friday but lost both matches, and only earned one point on Saturday. With the Americans facing a 5-11 deficit, he won the first singles match, but the team was not able to rally. In 2006, he was paired with Jim Furyk for all of the pairs matches, but they only won one point. Woods won his singles match, one of only three Americans to do so that day. Woods is 3-1-1 in singles matches but has a much worse record in the team matches, which has led critics to question his partnership abilities. As a point of comparison, in the Presidents Cup, Woods is 3-2 in singles matches and 10-10 in partnership matches, and so a trend is not as clear.
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              	Tigris
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              	Origin

              	Eastern Turkey
            


            
              	Mouth

              	Shatt al-Arab
            


            
              	Basin countries

              	Turkey, Iraq, Syria and Iran
            


            
              	Length

              	1,900 km (1,150 mi)
            

          


          The Tigris is the eastern member of the two great rivers that define Mesopotamia, along with the Euphrates, which flows from the mountains of Turkey through Iraq.


          


          Etymology


          The original Sumerian name was Idigna or Idigina, probably from *id (i)gina "running water", which can be interpreted as "the swift river", contrasted to its neighbour, the Euphrates, whose leisurely pace caused it to deposit more silt and build up a higher bed than the Tigris. This form was borrowed and gave rise to Akkadian Idiqlat. Either through a Persian intermediary or directly from Akkadian, the word was adopted into Greek as Tigris ("ί" which is also Greek for "tiger"). In the Hebrew Bible, the river was called חִדֶּ֫קֶל (Ḥiddẹqel, KJV Hiddekel)


          In Turkish, diş means tooth and also explains "sharpness". Pahlavi tigr means "arrow", in the same family as Old Persian tigra- "pointed" (compare tigra-xauda), Modern Persian tz "sharp". However, it does not appear that this was the original name of the river, but that it (like the Semitic forms of the name) was coined as an imitation of the indigenous Sumerian name. This is similar to the Persian name of the Euphrates, Ufratu, which does have a meaning in Persian, but is still modeled after the Sumerian name Purattu.


          Another name for the Tigris, used from the time of the Persian Empire, is Arvand Rud, literally Arvand River. Today the name Arvand Rud is the Persian name for the confluence of the Euphrates and Tigris rivers which in Arabic is called Shatt al-Arab.


          The name of the Tigris in languages that have been important to the region:
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              The Tigris outside Diyarbakır, Turkey.
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              Tigris River Outside of Mosul, Iraq.
            

          


          
            
              	Language

              	Name for Tigris
            


            
              	Akkadian

              	Idiqlat
            


            
              	Arabic

              	دجلة, Dijla
            


            
              	Aramaic

              	דיגלת , Diglath
            


            
              	Armenian

              	Տիգրիս, Tigris
            


            
              	Greek

              	
                ἡ ί, -, hē Tgrēs, -ētos;

                ἡ, ὁ ί, -, hē, ho Tgris, -idos

              
            


            
              	Hebrew

              	חידקל , Ḥddeqel
            


            
              	Hurrian

              	Aranzah
            


            
              	Kurdish

              	Dcle
            


            
              	Persian

              	Old Persian:Tigrā; Middle Persian:Tigr; Modern Persian:دجله Dijle
            


            
              	Sumerian

              	Idigna/Idigina [image: IDIGNA (Borger 2003 nr. 124) 𒈦𒄘𒃼]
            


            
              	Syriac

              	ܕܩܠܬ Deqlaṯ
            


            
              	Turkish

              	Dicle
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              Tigris river in Baghdad
            

          


          


          Description


          The Tigris is approximately 1,900 km (1,180 miles) long, rising in the Taurus Mountains of eastern Turkey and flowing in a generally southeasterly direction until it joins the Euphrates near al-Qurnah in southern Iraq. The two rivers together form the Shatt al-Arab waterway, which empties into the Persian Gulf. The Tigris is joined by many tributaries, including the Diyala and both the Upper and Lower Zab rivers.


          Baghdad, the capital of Iraq, stands on the banks of the Tigris. The port city of Basra straddles the Shatt al-Arab. In ancient times, many of the great cities of Mesopotamia stood on or near the Tigris, drawing water from it to irrigate the civilization of the Sumerians. Notable Tigris-side cities included Nineveh, Ctesiphon, and Seleucia, while the city of Lagash was irrigated by Tigris water delivered to it via a canal dug around 2400 BC. Saddam Hussein's hometown, Tikrit, is also located on the river and derives its name from it.


          The Tigris has long been an important transport route in a largely desert country. It is navigable as far as Baghdad by shallow-draft vessels, but rafts are needed for transport upstream to Mosul. River trade declined in importance during the 20th century as the Basra-Baghdad-Mosul railway and roads took over much of the freight traffic.


          


          Management and water quality


          
            [image: Tigris River in Mosul, Iraq.]

            
              Tigris River in Mosul, Iraq.
            

          


          The Tigris is heavily dammed in Iraq and Turkey, to provide water for irrigating the arid and semi-desert regions bordering the river valley. Damming has also been important for averting floods in Iraq, to which the Tigris has historically been notoriously prone following snowmelt in the Turkish mountains around April. Recent Turkish damming of the river has been the subject of some controversy, both for its environmental effects within Turkey and its potential to reduce the flow of water downstream. Mosul Dam, located on the Tigris, is the largest dam in Iraq.


          Coalition forces destroyed Iraq's water treatment plants during the 1990 Gulf War, affecting the water quality of the Tigris. Since the 2003 invasion of Iraq the United States Agency for International Development has refurbished, expanded and improved water and sewage treatment plants and reports significant improvement in water quality.


          


          Religion


          The Tigris appears twice in the Bible. In the Book of Genesis, the Tigris is the third of the four rivers branching off the river issuing out of the Garden of Eden. Daniel received one of his visions "when I was by that great river the Tigris".


          


          Mythology


          In Sumerian mythology, the Tigris river was created by the god Enki, who ejaculated and filled the river with flowing water.
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              	Tiktaalik

              Fossil range: Late Devonian
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                  restoration of Tiktaalik roseae
                

              
            


            
              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Animalia

                  


                  
                    	Phylum:

                    	Chordata

                  


                  
                    	Subphylum:

                    	Vertebrata

                  


                  
                    	Class:

                    	Sarcopterygii

                  


                  
                    	Subclass:

                    	Tetrapodomorpha

                  


                  
                    	Genus:

                    	Tiktaalik

                  


                  
                    	Species:

                    	T. roseae

                  

                

              
            


            
              	Binomial name
            


            
              	Tiktaalik roseae

              Daeschler, Shubin & Jenkins, 2006
            

          


          Tiktaalik (pronounced /tɪkˈtaːlɪk/) is a genus of extinct sarcopterygian (lobe-finned) fish from the late Devonian period, with many features akin to those of tetrapods (four-legged animals). It is an example from several lines of ancient sarcopterygian fish developing adaptations to the oxygen-poor shallow-water habitats of its time, which led to the evolution of amphibians. Well-preserved fossils were found in 2004 on Ellesmere Island in Nunavut, Canada.


          Tiktaalik lived approximately 375 million years ago. Paleontologists suggest that it was an intermediate form between fish such as Panderichthys, which lived about 380 million years ago, and early tetrapods such as Acanthostega and Ichthyostega, which lived about 365 million years ago. Its mixture of fish and tetrapod characteristics led one of its discoverers, Neil Shubin, to characterize Tiktaalik as a " fishapod" .


          


          Description
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              Tiktaalik skull showing spiracle holes above the eyes.
            

          


          Tiktaalik appears to be a transitional form between fish and amphibian. Unlike many previous, more fishlike transitional fossils, Tiktaalik's 'fins' have basic wrist bones and simple fingers, showing that they were weight bearing. Close examination of the joints show that although they probably were not used to walk, they were more than likely used to prop up the creatures body, push up fashion. The bones of the fore fins show large muscle facets, suggesting that the fin was both muscular and had the ability to flex like a wrist joint. These wrist-like features were speculated to evolve, if not from land excursions, then as a useful adaptation to anchor the creature to the bottom in fast moving current.


          A more robust ribcage is also a feature of Tiktaalik, which would have been very helpful in supporting the animals body if it did indeed venture from the water. Tiktaalik also lacked a characteristic that most fishes have - bony plates in the gill area that restrict lateral head movement. This means Tiktaalik is currently the earliest fish with a neck, which would give it more freedom in hunting prey either on land or in the shallows.


          Also notable are the spiracles on the top of the head, which suggest the creature had primitive lungs as well as gills. This would have been useful in shallow water, where higher water temperature would lower oxygen content. This development may have led to the evolution of a more robust ribcage, a key evolutionary trait of land living creatures.
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              In Late Devonian vertebrate speciation, descendants of pelagic lobe-finned fish  like Eusthenopteron  exhibited a sequence of adaptations:

              
                	Panderichthys, suited to muddy shallows;


                	Tiktaalik with limb-like fins that could take it onto land;


                	Early tetrapods in weed-filled swamps, such as:

                  
                    	Acanthostega which had feet with eight digits,


                    	Ichthyostega with limbs.

                  

                

              
Descendants also included pelagic lobe-finned fish such as coelacanth species.
            

          


          Tiktaalik is a transitional fossil; it is to tetrapods what Archaeopteryx is to birds.


          Its mixture of both fish and tetrapod characteristics include these traits:


          
            	Fish

              
                	fish gills


                	fish scales

              

            


            	"Fishapod"

              
                	half-fish, half-tetrapod limb bones and joints, including a functional wrist joint and radiating, fish-like fins instead of toes


                	half-fish, half-tetrapod ear region

              

            


            	Tetrapod

              
                	tetrapod rib bones


                	tetrapod mobile neck


                	tetrapod lungs

              

            

          


          Tiktaalik generally had the characteristics of a lobe-finned fish, but with front fins featuring arm-like skeletal structures more akin to a crocodile, including a shoulder, elbow, and wrist. The rear fins and tail have not yet been found. It had rows of sharp teeth of a predator fish, and its neck was able to move independently of its body, which is not possible in other fish. The animal also had a flat skull resembling a crocodile's; eyes on top of its head, suggesting it spent a lot of time looking up; a neck and ribs similar to those of tetrapods, with the latter being used to support its body and aid in breathing via lungs; well developed jaws suitable for catching prey; and a small gill slit called a spiracle that, in more derived animals, became an ear .


          The fossils were found in the " Fram Formation", deposits of meandering stream systems near the Devonian equator, suggesting a benthic animal that lived on the bottom of shallow waters and perhaps even out of the water for short periods, with a skeleton indicating that it could support its body under the force of gravity whether in very shallow water or on land . At that period, for the first time, deciduous plants were flourishing and annually shedding leaves into the water, attracting small prey into warm oxygen-poor shallows that were difficult for larger fish to swim in.. Neil Shubin and Ted Daeschler, the leaders of the team, have been searching Ellesmere Island for fossils since 1999. In an interview, Ted Daeschler stated that "we're making the hypothesis that this animal was specialized for living in shallow stream systems, perhaps swampy habitats, perhaps even to some of the ponds. And maybe occasionally, using its very specialized fins, for moving up overland. And that's what is particularly important here. The animal is developing features which will eventually allow animals to exploit land."


          The name Tiktaalik is an Inuktitut word meaning " burbot", a freshwater fish related to true cod. The "fishapod" genus received this name after a suggestion by Inuit elders of Canada's Nunavut Territory, where the fossil was discovered .


          


          Discovery
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              Landsat 7 photo of Ellesmere Island with the discovery site marked
            

          


          The three fossilized Tiktaalik skeletons were discovered in rock formed from late Devonian river sediments on Ellesmere Island, Nunavut, in northern Canada. At the time of the species' existence, Ellesmere Island was part of the Laurentia continent, which was centered on the equator and had a warm climate.


          The remarkable find was made by a paleontologist who noticed the skull sticking out of a cliff. On further inspection, the ancient animal was found to be in fantastic shape for a 383-million-year-old specimen .


          The discovery was published in the April 6, 2006 issue of Nature and quickly recognized as a classic example of a transitional form. Jennifer A. Clack, a Cambridge University expert on tetrapod evolution, said of Tiktaalik, "It's one of those things you can point to and say, 'I told you this would exist,' and there it is." According to a New Scientist article,


          
            	"After five years of digging on Ellesmere Island, in the far north of Nunavut, they hit pay dirt: a collection of several fish so beautifully preserved that their skeletons were still intact. As Shubin's team studied the species they saw to their excitement that it was exactly the missing intermediate they were looking for. 'We found something that really split the difference right down the middle,' says Daeschler."

          


          


          Images: casts of Tiktaalik fossils
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              	Timothy Berners-Lee
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                  Tim Berners-Lee on November 18, 2005.
                

              
            


            
              	Born

              	Timothy Berners-Lee

              June 8, 1955 (1955-06-08)

              London, England
            


            
              	Residence

              	Lexington, Massachusetts, USA
            


            
              	Othernames

              	Tim
            


            
              	Education

              	Queen's College, Oxford
            


            
              	Occupation

              	Computer Scientist
            


            
              	Employers

              	World Wide Web Consortium and University of Southampton
            


            
              	Title

              	Senior Researcher
            


            
              	Knownfor

              	Inventing the World Wide Web
            


            
              	Religious beliefs

              	Unitarian Universalism
            


            
              	Spouse

              	Nancy Carlson (remarried)
            


            
              	Children

              	2
            


            
              	Parents

              	Conway Berners-Lee and Mary Lee Woods
            


            
              	Website

              Tim Berners-Lee
            


            
              	
                
                  
                    Notes
                  


                  
                    Holder of the 3Com Founders Chair at MIT's Computer Science and Artificial Intelligence Laboratory
                  

                

              
            

          


          Sir Timothy John Berners-Lee OM KBE FRS FREng FRSA (born June 8, 1955) is an English developer who invented the World Wide Web in March 1989. With the help of Mike Sendall, Robert Cailliau, and a young student staff at CERN, he implemented his invention in 1990, with the first successful communication between a client and server via the Internet on December 25, 1990. He is also the director of the World Wide Web Consortium (which oversees its continued development), and a senior researcher and holder of the 3Com Founders Chair at the MIT Computer Science and Artificial Intelligence Laboratory (CSAIL).


          


          Biography


          


          Background and early career


          His parents, both mathematicians, were employed together on the team that built the Manchester Mark I, one of the earliest computers. They taught Berners-Lee to use mathematics everywhere, even at the dinner table. Berners-Lee attended Sheen Mount Primary School (which has dedicated a new hall in his honour) before moving on to study his O-Levels and A-Levels at Emanuel School in Wandsworth.


          He is an alumnus of The Queen's College, Oxford where he played table tennis for Oxford, against rival Cambridge. While at Queen's, Berners-Lee built a computer with a soldering iron, TTL gates, an M6800 processor and an old television. During his time at university, he was caught hacking with a friend and was subsequently banned from using the university computer. He graduated in 1976 with a degree in physics.


          He met his first wife Jane while at Oxford and they married soon after they started work in Poole. After graduation, Berners-Lee was employed at Plessey Controls Limited in Poole as a programmer. Jane also worked at Plessey Telecommunications Limited in Poole. In 1978, he worked at D.G. Nash Limited (also in Poole) where he wrote typesetting software and an operating system.


          


          Inventing the World Wide Web


          
            [image: This NeXTcube was used by Berners-Lee at CERN and became the first Web server.]

            
              This NeXTcube was used by Berners-Lee at CERN and became the first Web server.
            

          


          While an independent contractor at CERN from June to December 1980, Berners-Lee proposed a project based on the concept of hypertext, to facilitate sharing and updating information among researchers. While there, he built a prototype system named ENQUIRE. After leaving CERN, in 1980, he went to work at John Poole's Image Computer Systems Ltd., but he returned to CERN in 1984 as a fellow. In 1989, CERN was the largest Internet node in Europe, and Berners-Lee saw an opportunity to join hypertext with the Internet: "I just had to take the hypertext idea and connect it to the TCP and DNS ideas and  ta-da!  the World Wide Web." He wrote his initial proposal in March of 1989, and in 1990, with the help of Robert Cailliau, produced a revision which was accepted by his manager, Mike Sendall. He used similar ideas to those underlying the Enquire system to create the World Wide Web, for which he designed and built the first web browser and editor (called WorldWideWeb and developed on NEXTSTEP) and the first Web server called httpd (short for HyperText Transfer Protocol daemon).


          The first Web site built was at CERN and was first put online on 6 August 1991. It provided an explanation about what the World Wide Web was, how one could own a browser and how to set up a Web server. It was also the world's first Web directory, since Berners-Lee maintained a list of other Web sites apart from his own.


          In 1994, Berners-Lee founded the World Wide Web Consortium (W3C) at the Massachusetts Institute of Technology. It comprised various companies that were willing to create standards and recommendations to improve the quality of the Web. Berners-Lee made his idea available freely, with no patent and no royalties due. The World Wide Web Consortium decided that their standards must be based on royalty-free technology, so they can be easily adopted by anyone.


          


          On Domain Name Controversy


          In the past, Sir Tim Berners -Lee has vehemently opposed the addition of new tier domain names like .xxx and .mobi. In fact, when the .mobi came into existence, he was the biggest dissenter. He argues that every one should be able to access the same web, irrespective of whether it is from a computer or a mobile.


          
            "We have spoken about the mobile Web and how different people would be accessing the Web at different times and on different devices, a very great diversity. You have a screen with 3 million pixels one moment and would have a 3 inch screen the next moment. But is important that if I refer to something like train timetable for example and if I bookmark it using my phone, I can view it on my computer screen. Hence, it very important that the same URI works on different devices. The problem with .mobi, I didnt want to have a domain that limited accessibility from certain devices, small devices in this regard. Then this would mean that, there would be a different URI for the computer and mobile devices. I fail to understand the need for it. The important thing is that the same URI should work, I dont want to keep track of two URI for same thing, and I do not want to keep two bookmarks of same thing, depending on whether I am using my computer or my mobile device. It is very pragmatical engineering reason. The engineering of the Web depends on you have a general one URI for something and wherever you use it, it works, irrespective of the software or the hardware you are using. That is part of the universitality of the Web. I think the consortium behind .mobi have the best intention because they are trying to -- and we are working closely with them -- see a lot of content available from mobile devices. But architecturally I feel that .mobi is a gimmick, the same URI should work very well on different devices."

          


          

          There has also been an ongoing tussle between different government bodies and ICANN on the ownership of the domain names, especially ".com". Sir Tim supports the contention that any body should not own the domain names, as it is a public resource.


          
            "The roots of the domain named should not be owned, it is a public domain resource and it should be managed very carefully for the people of the world. There is a lot of management that has to be done for the domain names and it has to be done carefully. As you know I am not in favor of creating just top-level domain left, right and centre. I think the Internet can happily survive for the next ten years without the need of a new top-level domain. I think most of the time people are doing this not because they think it will help the society but because they can own a whole lot of Internet real estate. For instance I dont think that the .info domain has really helped as very much, people still feel they should get a .com and it only adds to the confusion if different companies have the .com, .biz and so on. And there isnt very clear definition what each domain is for."

          


          In an interview, he hinted that an international body like the UN could do the governance of the domain names.


          
            "I think that the top level domains, it is very important, are run fairly internationally with a fair representation of businesses and consumers worldwide, not just the companies that run the Internet. I think that whenever you have something that represents the whole world, like the United Nations, it becomes bureaucratic and it becomes slow, because it takes a long time to take into account everybodys point of view. So we should be prepared to put up with some bureaucracy."

          


          Sir Tim, also dismissed the whole controversy saying that the domain names are not as critical as the standard setting process is.


          
            "We dont need a domain name system in which you could very very quickly get a new domain name. Domain names are not the most critical part for the functioning of the Web. The Web depends on the development of standards, I think we should put our energy into creating new standards, bringing new technologies, like open standards for video, encoding, open standards for data communication, putting scientific and clinical data out there on the Web, to spread that sort of information between countries. I think that sort of thing is very important, thats where our energy should be spent."

          


          


          Personal life


          Berners-Lee is living in Lexington, Massachusetts (USA) with his wife Nancy and two children, Alice and Ben.


          He left the Church of England, a religion in which he had been brought up, as a teenager just after being "confirmed" because he could not "believe in all kinds of unbelievable things." He and his family eventually found a Unitarian Universalist church while they were living in Boston. He appreciates Unitarian Universalism and hence settled in it.
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            	A Conference Room at AOL's central campus is named after Berners-Lee.


            	The University of Southampton was the first to recognise Berners-Lee's contribution to developing the World Wide Web with an honorary degree in 1996 and he currently holds a Chair of Computer Science in the School of Electronics and Computer Science. He was the first holder of the 3Com Founders Chair at MIT, and is also now a Senior Research Scientist there. He is a Distinguished Fellow of the British Computer Society, an Honorary Fellow of the Institution of Electrical Engineers, and a member of the American Academy of Arts and Sciences.


            	In 1997 he was made an Officer in the Order of the British Empire, became a Fellow of the Royal Society in 2001, and received the Japan Prize in 2002. In 2002 he received the Principe de Asturias award in the category of Scientific and Technical Research. He shared the prize with Lawrence Roberts, Robert Kahn and Vinton Cerf. Also in 2002, the British public named him among the 100 Greatest Britons of all time, according to a BBC poll spanning the entire history of the nation and he was awarded the Telluride Tech Festival Award of Technology in Telluride, Colorado.


            	In May 2006 he was made an Honorary Fellow of the Royal Society of Arts.


            	On 15 April 2004 he was named as the first recipient of Finland's Millennium Technology Prize for inventing the World Wide Web. The cash prize, worth one million euros (about 663,000 or USD$1.2 million), was awarded on June 15, in Helsinki, Finland by President of the Republic of Finland, Tarja Halonen.

          


          
            	He was given the rank of Knight Commander (the second-highest rank in the Order of the British Empire) by Queen Elizabeth II as part of the New Year's Honours on 16 July 2004.


            	On July 21, 2004 he was presented with the degree of Doctor of Science ( honoris causa) from Lancaster University.


            	On 27 January 2005 he was named Greatest Briton of 2004 for his achievements as well as displaying the key British characteristics of "diffidence, determination, a sharp sense of humour and adaptability" as put by David Hempleman-Adams, a panel member. Time Magazine included Berners-Lee in its list of the 100 most influential people of the 20th century, published in 1999.


            	On 8 January 2007 it was announced that he had won the 2007 Charles Stark Draper Prize. The prize includes a $500,000 award and is founded in honour of Charles Stark Draper.


            	On 14 January 2007 he was inducted into the National Academy of Engineering


            	On 13 June 2007 he received the Order of Merit, a personal gift from Queen Elizabeth II where ministerial advice is not required, becoming one of only 24 living members entitled to hold the award and use 'OM' after their name.
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              	Region
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          Timbuktu (Archaic English: Timbuctoo; Koyra Chiini: Tumbutu; French: Tombouctou) is a city in Tombouctou Region, in the West African nation of Mali. It is home to the prestigious Sankore University and other madrasas, and was an intellectual and spiritual capital and centre for the propagation of Islam throughout Africa in the 15th and 16th centuries. Its three great mosques, Djingareyber, Sankore and Sidi Yahya, recall Timbuktu's golden age. Although continuously restored, these monuments are today under threat from desertification. Timbuktu is primarily made of mud.


          Timbuktu is populated by Songhay, Tuareg, Fulani, and Mand people, and is about 15 km north of the Niger River. It is also at the intersection of an eastwest and a northsouth Trans-Saharan trade route across the Sahara to Araouane. It was important historically (and still is today) as an entrepot for rock-salt from Taoudenni.


          Its geographical setting made it a natural meeting point for nearby west African populations and nomadic Berber and Arab peoples from the north. Its long history as a trading outpost that linked west Africa with Berber, Arab, and Jewish traders throughout north Africa, and thereby indirectly with traders from Europe, has given it a fabled status, and in the West it was for long a metaphor for exotic, distant lands: "from here to Timbuktu."


          Timbuktu's long-lasting contribution to Islamic and world civilization is scholarship. By the fourteenth century, important books were written and copied in Timbuktu, establishing the city as the centre of a significant written tradition in Africa.


          


          Origins


          Timbuktu was established by the nomadic Tuareg as early as the 10th century. According to a popular etymology its name is made up of: tin which means "place" and buktu, the name of an old Malian woman known for her honesty and who once upon a time lived in the region. Tuareg and other travelers would entrust this woman with any belongings for which they had no use on their return trip to the north. Thus, when a Tuareg, upon returning to his home, was asked where he had left his belongings, he would answer: I left them at Tin Buktu, meaning the place where dame Buktu lived. The two terms ended up fusing into one word, thus giving the city the name of Tinbuktu which later became Timbuktu. However, the French orientalist Ren Basset forwarded a more plausible translation: in the Berber languages "buqt" means ""far away", so "Tin-Buqt(u)" means a place almost at the other end of the world, resp. the Sahara.


          Although Tuaregs founded Timbuktu, it was merchants (mostly from Djenne) who set up the various markets and built permanent dwellings in the town, establishing the site as a meeting place for people traveling by camel. Like its predecessor, Tiraqqa, a neighboring trading city of the Wangara, Timbuktu grew to great wealth because of its key role in trans-Saharan trade in gold, ivory, slaves, salt and other goods by the Tuareg, Mand and Fulani merchants, transferring goods from caravans coming from the Islamic north to boats on the Niger. Thus if the Sahara functioned as a sea, Timbuktu was a major port. It became a key city in several successive empires: the Ghana Empire, the Mali Empire from 1324, and the Songhai Empire from 1468, the second occupations beginning when the empires overthrew Tuareg leaders who had regained control. It reached its peak in the early 16th century, but its capture in 1591 by a band of Moroccan adventurers was not the start so much as a symptom of the crumbling of the ancient economy with Portuguese goods that came instead from the river's mouth (Braudel pp 43435).


          The leaders of the Songhai kingdom (also spelled Songhay) began expanding their domain along the Niger River. Like the kingdoms of Ghana and Mali that flourished in the region in earlier centuries, Songhai grew powerful because of its control of local trade routes. Timbuktu would soon become the heart of the mighty Songhai Empire. It became wealthy because many merchants traveled trade routes that went through it.


          


          Legendary tales


          Tales of Timbuktu's fabulous wealth helped prompt European exploration of the west coast of Africa. Among the earliest descriptions of Timbuktu are those of Leo Africanus, Ibn Battuta and Shabeni.


          The place name is said to come from a Tuareg woman named Buktu who dug a well in the area where the city stands today; hence "Timbuktu", which means "Buktu's well".


          


          Leo Africanus


          Perhaps most famous among the tales written about Timbuktu is that by Leo Africanus. As a captured renegade who later converted back to Islam from Christianity, following a trip in 1512, when the Songhai empire was at its height he wrote the following:


          
            The rich king of Tombuto hath many plates and sceptres of gold, some whereof weigh 1300 pounds. ... He hath always 3000 horsemen ... (and) a great store of doctors, judges, priests, and other learned men, that are bountifully maintained at the king's expense.

          


          At the time of Leo Africanus' visit, grass was abundant, providing plentiful milk and butter in the local cuisine, though there were neither gardens nor orchards surrounding the city.


          


          Shabeni


          Shabeni was a merchant from Tetuan who was captured and ended up in England where he told his story of how as a child of 14, around 1787, he had gone with his father to Timbuktu. A version of his story is related by James Grey Jackson in his book An Account of Timbuctoo and Hausa, 1820:


          
            On the east side of the city of Timbuctoo, there is a large forest, in which are a great many elephants. The timber here is very large. The trees on the outside of the forest are remarkable...they are of such a size that the largest cannot be girded by two men. They bear a kind of berry about the size of a walnut, in clusters consisting of from ten to twenty berries. Shabeeny cannot say what is the extent of this forest, but it is very large.
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          During the early 15th century, a number of Islamic institutions were erected. The most famous of these is the Sankore mosque, also known as the University of Sankore.


          While Islam was practiced in the cities, the local rural majority were non-Muslim traditionalists. Often the leaders were nominal Muslims in the interest of economic advancement while the masses were traditionalists.


          


          University of Sankore
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          Sankore, as it stands now, was built in 1581 AD (= 989 A. H.) on a much older site (probably from the 13th or 14th century) and became the centre of the Islamic scholarly community in Timbuktu. The "University of Sankore" was a madrassah, very different in organization from the universities of medieval Europe. It was composed of several entirely independent schools or colleges, each run by a single master or imam. Students associated themselves with a single teacher, and courses took place in the open courtyards of mosque complexes or private residences. The primary focus of these schools was the teaching of the Qur'an, although broader instruction in fields such as logic, astronomy, and history also took place. Scholars wrote their own books as part of a socioeconomic model based on scholarship. The profit made by buying and selling of books was only second to the gold-salt trade. Among the most formidable scholars, professors and lecturers was Ahmed Baba  napolean bonaparte frequently quoted in the Tarikh-es-Sudan and other works.


          


          The manuscripts and libraries of Timbuktu
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          The most outstanding treasure at Timbuktu are the 100,000 manuscripts kept by the great families from the town. . These manuscripts, some of them dated from pre-Islamic times and 12th century, have been preserved as family secrets in the town and in other villages nearby. The most were written in Arabic or Fulani, by wise men coming from Mali Empire. Their contents are didactic, especially in the subjects of astronomy, music, and botany. More recent manuscripts deal on law, sciences and history (with unique records as the Tarikh el-Fetash by Mahmoud Kati from the 16th century or the Tarikh es-Sudan by Abderrahman es-Sadi on Sudanic history in 17th century), religion, trading, etc.


          The Ahmed Baba Institute (Cedrab), founded in 1970 by the government of Mali, with collaboration of Unesco, holds some of these manuscripts in order to restore and digitize them. More than 18,000 manuscripts have been collected by the Ahmed Baba centre, but there are an estimated 300,000-700,000 manuscripts in the region.


          The collection of ancient manuscripts at the University of Sankore and other sites around Timbuktu document the magnificence of the institution, as well as the city itself, while enabling scholars to reconstruct the past in fairly intimate detail. Dating from the 16th to the 18th centuries, these manuscripts cover every aspect of human endeavor and are indicative of the high level of civilization attained by West Africans at the time. In testament to the glory of Timbuktu, for example, a West African Islamic proverb states that "Salt comes from the north, gold from the south, but the word of God and the treasures of wisdom come from Timbuktu."


          From 60 to 80 private libraries in the town have been preserving these manuscripts: Mamma Haidara Library; Fondo Kati Library (with approximately 3,000 records from Andalusian origin, the oldest dated from 14th and 15th centuries); Al-Wangari Library; and Mohamed Tahar Library, among them. These libraries are considered part of the " African Ink Road" that stretched from West Africa connecting North Africa and East Africa. At one time there were 120 libraries with manuscripts in Timbuktu and surrounding areas. There are more than one million objects preserved in Mali with an additional 20 million in other parts of Africa, the largest concentration of which is in Sokoto, Nigeria, although the full extent of the manuscripts is unknown. During the colonial era efforts were made to conceal the documents after a number of entire libraries were taken to Paris, London and other parts of Europe. Some manuscripts were buried underground, while others were hidden in the desert or in caves. Many are still hidden today. The United States Library of Congress microfilmed a sampling of the manuscripts during an exhibition there in June 2003. In February 2006 a joint South African/Malian effort began investigating the Timbuktu manuscripts to assess the level of scientific knowledge in Timbuktu and in the other regions of West Africa.


          


          Ravage and decline


          The city began to decline after explorers and slavers from Portugal and then other European countries landed in West Africa, providing an alternative to the slave market of Timbuktu and the trade route through the world's largest desert. The decline was hastened when it was invaded by Morisco mercenaries armed with European-style guns in the service of the Moroccan sultan in 1591.


          Many European individuals and organizations made great efforts to discover Timbuktu and its fabled riches. In 1788 a group of titled Englishmen formed the African Association with the goal of finding the city and charting the course of the Niger River. In 1824, the Paris-based Socit de Gographie offered a 10,000 franc prize to the first non- Muslim to reach the town and return with information about it. The Scot Gordon Laing arrived in September 1826 but was killed shortly after by local Muslims who were fearful of European discovery and intervention. The Frenchman Ren Cailli arrived in 1828 traveling alone disguised as Muslim; he was able to safely return and claim the prize.
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          Robert Adams, an African-American sailor, claimed to have visited the city in 1811 as a slave after his ship wrecked off the African coast. He later gave an account to the British consul in Tangier, Morocco in 1813. He published his account in an 1816 book, The Narrative of Robert Adams, a Barbary Captive (still in print as of 2006), but doubts remain about his account. Only three other Europeans reached the city before 1890: Heinrich Barth in 1853 and the German Oskar Lenz with the Spanish Cristobal Bentez in 1880.


          About 60 British merchant seamen were held prisoner there during the Second World War, and during May 1942 two of them, William Soutter and John Graham of the British SS Allende died there and are buried in the European cemetery - surely the most remote British war graves tended by the Commonwealth War Graves Commission.


          In the 1990s, Timbuktu came under attack from Tuareg people hoping to build their own state. The Tuareg Rebellion was symbolically ended with a burning of weapons in the town in 1996.


          


          Timbuktu today
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          Today, Timbuktu is an impoverished town, although its reputation makes it a tourist attraction to the point where it even has an international airport ( Timbuktu Airport). It is one of the eight regions of Mali, and is home to the region's local governor. It is the sister city to Djenn, also in Mali. The 1998 census listed its population at 31,973, up from 31,962 in the census of 1987.


          Timbuktu is a UNESCO World Heritage Site, listed since 1988. In 1990, it was added to the list of World Heritage Sites in danger due to the threat of desert sands. A program was set up to preserve the site and, in 2005, it was taken off the list of endangered sites.


          Timbuktu was one of the major stops during Henry Louis Gates' PBS special "Wonders of the African World". Gates visited with Abdel Kadir Haidara, curator of the Mamma Haidara Library together with Ali Ould Sidi from the Cultural Mission of Mali. It is thanks to Gates that an Andrew Mellon Foundation grant was obtained to finance the construction of the library's facilities, later inspiring the work of the Timbuktu Manuscripts Project. Unfortunately, no practising book artists exist in Timbuktu although cultural memory of book artisans is still alive, catering to the tourist trade. The town is home to an institute dedicated to preserving historic documents from the region, in addition to two small museums (one of them the house in which the great German explorer Heinrich Barth spent six months in 1853-54), and the symbolic Flame of Peace monument commemorating the reconciliation between the Tuareg and the government of Mali.


          The image of the city as mysterious or mythical has survived to the present day in other countries: a poll among young Britons in 2006 found 34% did not believe the town existed, while the other 66% considered it "a mythical place".


          


          Attractions


          Timbuktu's vernacular architecture is marked by mud mosques, which are said to have inspired Antoni Gaud. These include


          
            	Djinguereber Mosque, built in 1327 by El Saheli


            	Sankore Mosque, also known as Sankore University, built in the early fifteenth century


            	Sidi Yahya mosque, built in the 1441 by Mohamed Naddah.


            	From 2008, ISU-EDM will be implemented in Timbuktu by Andr Koelewijn.

          


          Other attractions include a museum, terraced gardens and a water tower.


          


          Language


          The main language of Timbuktu is a Songhay language called Koyra Chiini, spoken by over 80% of residents. Smaller groups, numbering 10% each before many were expelled during the Tuareg/Arab rebellion of 1990-1994, speak Hassaniya Arabic and Tamashek.


          


          Famous people connected with Timbuktu


          
            	Ali Farka Toure (19392006) Born in Kanau, in the Timbuktu region.


            	Heinrich Barth (1821-1865) German traveller and scholar and the first European to investigate into African history


            	Bernard Peter de Neumann, GM (19171972) "The Man From Timbuctoo". Held prisoner of war there along with other members of the crew of the Criton during 1941-1942.
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          Time is a basic component of the measuring system used to sequence events, to compare the durations of events and the intervals between them, and to quantify the motions of objects. Time has been a major subject of religion, philosophy, and science, but defining time in a non-controversial manner applicable to all fields of study has consistently eluded the greatest scholars.


          In physics and other sciences, time is considered one of the few fundamental quantities. Time is used to define other quantites  such as velocity  and defining time in terms of such quantities would result in circularity of definition. An operational definition of time, wherein one says that observing a certain number of repetitions of one or another standard cyclical event (such as the passage of a free-swinging pendulum) constitutes one standard unit such as the second, has a high utility value in the conduct of both advanced experiments and everyday affairs of life. The operational definition leaves aside the question whether there is something called time, apart from the counting activity just mentioned, that flows and that can be measured. Investigations of a single continuum called space-time brings the nature of time into association with related questions into the nature of space, questions that have their roots in the works of early students of natural philosophy.


          Among philosophers, there are two distinct viewpoints on time. One view is that time is part of the fundamental structure of the universe, a dimension in which events occur in sequence. Sir Isaac Newton subscribed to this realist view, and hence it is sometimes referred to as Newtonian time. The opposing view is that time does not refer to any kind of "container" that events and objects "move through", nor to any entity that "flows", but that it is instead part of a fundamental intellectual structure (together with space and number) within which humans sequence and compare events. This second view, in the tradition of Gottfried Leibniz and Immanuel Kant, holds that time is not itself some thing and therefore is not to be measured.


          Temporal measurement has occupied scientists and technologists, and was a prime motivation in astronomy. Periodic events and periodic motion have long served as standards for units of time. Examples include the apparent motion of the sun across the sky, the phases of the moon, the swing of a pendulum, and the beat of a heart. Currently, the international unit of time, the second, is defined as a certain number of hyperfine transitions in caesium atoms (see below). Time is also of significant social importance, having economic value (" time is money") as well as personal value, due to an awareness of the limited time in each day and in human lifespans.


          


          Temporal measurement


          Temporal measurement, or chronometry, takes two distinct period forms. The calendar, a mathematical abstraction for calculating extensive periods of time, and the clock, a concrete mechanism that counts the ongoing passage of time. In day-to-day life, the clock is consulted for periods less than a day, the calendar, for periods longer than a day.


          


          History of the calendar


          Artifacts from the Palaeolithic suggest that the moon was used to calculate time as early as 12,000, and possibly even 30,000 BP.


          The Sumerian civilization of approximately 2000 BC introduced the sexagesimal system based on the number 60. 60 seconds in a minute, 60 minutes in an hour  and possibly a calendar with 360 (60x6) days in a year (with a few more days added on). Twelve also features prominently, with roughly 12 hours of day and 12 of night, and 12 months in a year (with 12 being 1/5 of 60).


          The reforms of Julius Caesar in 45 BC put the Roman world on a solar calendar. This Julian calendar was faulty in that its intercalation still allowed the astronomical solstices and equinoxes to advance against it by about 11 minutes per year. Pope Gregory XIII introduced a correction in 1582; the Gregorian calendar was only slowly adopted by different nations over a period of centuries, but is today the one in most common use around the world.


          


          History of time measurement devices
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          A large variety of devices have been invented to measure time. The study of these devices is called horology.


          An Egyptian device dating to c.1500 BC, similar in shape to a bent T-square, measured the passage of time from the shadow cast by its crossbar on a non-linear rule. The T was oriented eastward in the mornings. At noon, the device was turned around so that it could cast its shadow in the evening direction.


          A sundial uses a gnomon to cast a shadow on a set of markings which were calibrated to the hour. The position of the shadow marked the hour in local time.


          The most accurate timekeeping devices of the ancient world were the waterclock or clepsydra, one of which was found in the tomb of Egyptian pharaoh Amenhotep I (15251504 BC). They could be used to measure the hours even at night, but required manual timekeeping to replenish the flow of water. The Greeks and Chaldeans regularly maintained timekeeping records as an essential part of their astronomical observations. Arab engineers in particular made improvements on the use of waterclocks up to the Middle Ages.
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          The hourglass uses the flow of sand to measure the flow of time. They were used in navigation. Ferdinand Magellan used 18 glasses on each ship for his circumnavigation of the globe (1522).


          Incense sticks and candles were, and are, commonly used to measure time in temples and churches across the globe. Waterclocks, and later, mechanical clocks, were used to mark the events of the abbeys and monasteries of the Middle Ages. Richard of Wallingford (12921336), abbot of St. Alban's abbey, famously built a mechanical clock as an astronomical orrery about 1330.


          The English word clock probably comes from the Middle Dutch word "klocke" which is in turn derived from the mediaeval Latin word "clocca", which is ultimately derived from Celtic, and is cognate with French, Latin, and German words that mean bell. The passage of the hours at sea were marked by bells, and denoted the time (see ship's bells). The hours were marked by bells in the abbeys as well as at sea.
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          Clocks can range from watches, to more exotic varieties such as the Clock of the Long Now. They can be driven by a variety of means, including gravity, springs, and various forms of electrical power, and regulated by a variety of means such as a pendulum.


          A chronometer is a portable timekeeper that meets certain precision standards. Initially, the term was used to refer to the marine chronometer, a timepiece used to determine longitude by means of celestial navigation. More recently, the term has also been applied to the chronometer watch, a wristwatch that meets precision standards set by the Swiss agency COSC.


          The most accurate timekeeping devices are atomic clocks, which are accurate to seconds in many millions of years, and are used to calibrate other clocks and timekeeping instruments. Atomic clocks use the spin property of atoms as their basis, and since 1967, the International System of Measurements bases its unit of time, the second, on the properties of caesium atoms. SI defines the second as 9,192,631,770 cycles of the radiation which corresponds to the transition between two electron spin energy levels of the ground state of the 133Cs atom.


          Today, the Global Positioning System in coordination with the Network Time Protocol can be used to synchronize timekeeping systems across the globe.



          


          Definitions and standards


          
            
              Common units of time
            

            
              	Unit

              	Size

              	Notes
            


            
              	nanosecond

              	0.000 000 001 seconds

              	
            


            
              	microsecond

              	0.000 001 seconds

              	
            


            
              	millisecond

              	0.001 seconds

              	
            


            
              	second

              	SI base unit

              	
            


            
              	minute

              	60 seconds

              	
            


            
              	hour

              	60 minutes

              	
            


            
              	day

              	24 hours

              	
            


            
              	week

              	7 days

              	
            


            
              	fortnight

              	14 days

              	2 weeks
            


            
              	month

              	28 to 31 days

              	
            


            
              	quarter

              	3 months

              	
            


            
              	year

              	12 months

              	
            


            
              	common year

              	365 days

              	52 weeks + 1 day
            


            
              	leap year

              	366 days

              	52 weeks + 2 days
            


            
              	tropical year

              	365.24219 days

              	average
            


            
              	Gregorian year

              	365.2425 days

              	average
            


            
              	Olympiad

              	4 year cycle

              	
            


            
              	lustrum

              	5 years

              	
            


            
              	decade

              	10 years

              	
            


            
              	Indiction

              	15 year cycle

              	
            


            
              	score

              	20 years

              	
            


            
              	generation

              	20 - 30 years

              	approximate
            


            
              	century

              	100 years

              	
            


            
              	millennium

              	1,000 years

              	
            

          


          The SI base unit for time is the SI second. From the second, larger units such as the minute, hour and day are defined, though they are "non-SI" units because they do not use the decimal system, and also because of the occasional need for a leap-second. They are, however, officially accepted for use with the International System. There are no fixed ratios between seconds and months or years as months and years have significant variations in length.


          The official SI definition of the second is as follows:


          
            The second is the duration of 9,192,631,770 periods of the radiation corresponding to the transition between the two hyperfine levels of the ground state of the caesium 133 atom.

          


          



          At its 1997 meeting, the CIPM affirmed that this definition refers to a caesium atom in its ground state at a temperature of 0 K. Previous to 1967, the second was defined as:


          
            the fraction 1/31,556,925.9747 of the tropical year for 1900 January 0 at 12 hours ephemeris time.

          


          



          The current definition of the second, coupled with the current definition of the metre, is based on the special theory of relativity, which affirms our space-time to be a Minkowski space.


          


          World time


          The measurement of time is so critical to the functioning of modern societies that it is coordinated at an international level. The basis for scientific time is a continuous count of seconds based on atomic clocks around the world, known as the International Atomic Time (TAI). This is the yardstick for other time scales, including Coordinated Universal Time (UTC), which is the basis for civil time.


          Earth is split up into a number of time zones. Most time zones are exactly one hour apart, and by convention compute their local time as an offset from UTC or Greenwich Mean Time. In many locations these offsets vary twice yearly due to daylight saving time transitions.


          


          Sidereal time


          Sidereal time is the measurement of time relative to a distant star (instead of solar time that is relative to the sun). It is used in astronomy to predict when a star will be overhead. Due to the rotation of the earth around the sun a sidereal day is slightly less than a solar day.


          


          Chronology


          Another form of time measurement consists of studying the past. Events in the past can be ordered in a sequence (creating a chronology), and be put into chronological groups ( periodization). One of the most important systems of periodization is geologic time, which is a system of periodizing the events that shaped the Earth and its life. Chronology, periodization, and interpretation of the past are together known as the study of history.
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          Time in religion and mythology


          Many ancient Greek philosophers, including Parmedides and Heraclitus, wrote essays on the nature of time. One analogy compared the time of life to the passing of sand through an hourglass (a common measuring device for time in the past). The sand at the top is associated with the future, and, one tiny grain at a time, the future flows through the present into the past (associated with the sandpile at the bottom of hourglass). The past: ever expanding, the future: ever decreasing, but the future grains become amassed into the past through the present.


          The earliest recorded philosophy of time was expounded by Ptahhotep, who lived c. 26502600 BC. He said: "Do not lessen the time of following desire, for the wasting of time is an abomination to the spirit."


          In the Old Testament book Ecclesiastes, thought to have been written by Solomon (970928 BC), time (as the Hebrew word עדן, זמן `iddan(time) zĕman(season) is often translated) was traditionally regarded as a medium for the passage of predestined events. (Another word, זמן zman, was current as meaning time fit for an event, and is used as the modern Hebrew equivalent to the English word "time".)
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            There is an appointed time (zman) for everything. And there is a time (th) for every event under heaven

            A time (th) to give birth, and a time to die; A time to plant, and a time to uproot what is planted.

            A time to kill, and a time to heal; A time to tear down, and a time to build up.

            A time to weep, and a time to laugh; A time to mourn, and a time to dance.

            A time to throw stones, and a time to gather stones; A time to embrace, and a time to shun embracing.

            A time to search, and a time to give up as lost; A time to keep, and a time to throw away.

            A time to tear apart, and a time to sew together; A time to be silent, and a time to speak.

            A time to love, and a time to hate; A time for war, and a time for peace.  Ecclesiastes 3:18

          


          


          Linear and cyclical time


          In general, the Judaeo-Christian concept, based on the Bible, is that time is linear, with a beginning, the act of creation by God. The Christian view assumes also an end, the eschaton, expected to happen when Christ returns to earth in the Second Coming to judge the living and the dead. This will be the consummation of the world and time. St Augustine's City of God was the first developed application of this concept to world history. The Christian view is that God is uncreated and eternal so that He and the supernatural world are outside time and exist in eternity.


          Ancient cultures such as Incan, Mayan, Hopi, and other Native American Tribes, plus the Babylonian, Ancient Greek, Hindu, Buddhist, Jainist, and others have a concept of a wheel of time, that regards time as cyclical and quantic consisting of repeating ages that happen to every being of the Universe between birth and extinction.



          


          Time in philosophy


          In Book 11 of St. Augustine's Confessions, he ruminates on the nature of time, asking, "What then is time? If no one asks me, I know: if I wish to explain it to one that asketh, I know not." He settles on time being defined more by what it is not than what it is.


          Isaac Newton believed time and space form a container for events, which is as real as the objects it contains.


          
            Absolute, true, and mathematical time, in and of itself and of its own nature, without reference to anything external, flows uniformly and by another name is called duration. Relative, apparent, and common time is any sensible and external measure (precise or imprecise) of duration by means of motion; such a measure  for example, an hour, a day, a month, a year  is commonly used instead of true time.


             Principia

          


          In contrast to Newton's belief in absolute space, and a precursor to Kantian time, Leibniz believed that time and space are relational. The differences between Leibniz's and Newton's interpretations came to a head in the famous Leibniz-Clarke Correspondence. Leibniz thought of time as a fundamental part of an abstract conceptual framework, together with space and number, within which we sequence events, quantify their duration, and compare the motions of objects. In this view, time does not refer to any kind of entity that "flows," that objects "move through," or that is a "container" for events.


          Immanuel Kant, in the Critique of Pure Reason, described time as an a priori intuition that allows us (together with the other a priori intuition, space) to comprehend sense experience. With Kant, neither space nor time are conceived as substances, but rather both are elements of a systematic mental framework necessarily structuring the experiences of any rational agent, or observing subject. Spatial measurements are used to quantify how far apart objects are, and temporal measurements are used to quantify how far apart events occur.


          In Existentialism, time is considered fundamental to the question of being, in particular by the philosopher Martin Heidegger. See Ontology.


          Henri Bergson believed that time was neither a real homogeneous medium nor a mental construct, but possesses what he referred to as Duration. Duration, in Bergson's view, was creativity and memory as an essential component of reality.


          


          Time as "unreal"


          In 5th century BC Greece, Antiphon the Sophist, in a fragment preserved from his chief work On Truth held that: "Time is not a reality (hypostasis), but a concept (noma) or a measure (metron)." Parmenides went further, maintaining that time, motion, and change were illusions, leading to the paradoxes of his follower Zeno. Time as illusion is also a common theme in Buddhist thought, and some modern philosophers have carried on with this theme. J. M. E. McTaggart's 1908 The Unreality of Time, for example, argues that time is unreal (see also The flow of time).


          However, these arguments often centre around what it means for something to be "real". Modern physicists generally consider time to be as "real" as space, though others such as Julian Barbour in his The End of Time argue that quantum equations of the universe take their true form when expressed in the timeless configuration spacerealm containing every possible "Now" or momentary configuration of the universe, which he terms 'platonia'. (See also: Eternalism (philosophy of time).)


          


          Time in the physical sciences


          From the age of Newton up until Einstein's profound reinterpretation of the physical concepts associated with time and space, time was considered to be "absolute" and to flow "equably" (to use the words of Newton) for all observers. The science of classical mechanics is based on this Newtonian idea of time.


          Einstein, in his special theory of relativity, postulated the constancy and finiteness of the speed of light for all observers. He showed that this postulate, together with a reasonable definition for what it means for two events to be simultaneous, requires that distances appear compressed and time intervals appear lengthened for events associated with objects in motion relative to an inertial observer.


          Einstein showed that if time and space is measured using electromagnetic phenomena (like light bouncing between mirrors) then due to the constancy of the speed of light, time and space become mathematically entangled together in a certain way (called Minkowski space) which in turn results in Lorentz transformation and in entanglement of all other important derivative physical quantities (like energy, momentum, mass, force, etc) in a certain 4-vectorial way (see special relativity for more details).


          


          Time in classical mechanics


          In classical mechanics Newton's concept of "relative, apparent, and common time" can be used in the formulation of a prescription for the synchronization of clocks. Events seen by two different observers in motion relative to each other produce a mathematical concept of time that works pretty well for describing the everyday phenomena of most people's experience.


          


          Time in modern physics


          In the late nineteenth century physicists encountered problems with the classical understanding of time, in connection with the behaviour of electricity and magnetism. Einstein resolved these problems by invoking a method of synchronizing clocks using the constant, finite speed of light as the maximum signal velocity. This led directly to the result that time appears to elapse at different rates relative to different observers in motion relative to one another.


          


          Spacetime
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          Modern physics views the curvature of spacetime around an object as much a feature of that object as are its mass and volume.


          Time has historically been closely related with space, the two together comprising spacetime in Einstein's special relativity and general relativity. According to these theories, the concept of time depends on the spatial reference frame of the observer, and the human perception as well as the measurement by instruments such as clocks are different for observers in relative motion. Even the temporal order of events can change, but the past and future are defined by the backward and forward light cones, which never change. The past is the set of events that can send light signals to the observer, the future the events to which the observer can send light signals. All else is non-observable and within that set of events the very time-order differs for different observers.


          


          Time dilation


          "Time is nature's way of keeping everything from happening at once". This quote, attributed variously to Einstein, John Archibald Wheeler, and Woody Allen, says that time is what separates cause and effect. Einstein showed that people traveling at different speeds, whilst agreeing on cause and effect, will measure different time separations between events and can even observe different chronological orderings between non-causally related events. Though these effects are minute unless one is traveling at a speed close to that of light, the effect becomes pronounced for objects moving at speeds approaching the speed of light. Many subatomic particles exist for only a fixed fraction of a second in a lab relatively at rest, but some that travel close to the speed of light can be measured to travel further and survive much longer than expected (a muon is one example). According to the special theory of relativity, in the high-speed particle's frame of reference, it exists, on the average, for a standard amount of time known as its mean lifetime, and the distance it travels in that time is zero, because its velocity is zero. Relative to a frame of reference at rest, time seems to "slow down" for the particle. Relative to the high-speed particle, distances seems to shorten. Even in Newtonian terms time may be considered the fourth dimension of motion; but Einstein showed how both temporal and spatial dimensions can be altered (or "warped") by high-speed motion.


          Einstein (The Meaning of Relativity): "Two events taking place at the points A and B of a system K are simultaneous if they appear at the same instant when observed from the middle point, M, of the interval AB. Time is then defined as the ensemble of the indications of similar clocks, at rest relatively to K, which register the same simultaneously."


          Einstein wrote in his book, Relativity, that simultaneity is also relative, i.e., two events that appear simultaneous to an observer in a particular inertial reference frame need not be judged as simultaneous by a second observer in a different inertial frame of reference.


          


          Relativistic time versus Newtonian time
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          The animations on the left and the right visualise the different treatments of time in the Newtonian and the relativistic descriptions. At heart of these differences are the Galilean and Lorentz transformations applicable in the Newtonian and relativistic theories, respectively.


          In both figures, the vertical direction indicates time. The horizontal direction indicates distance (only one spatial dimension is taken into account), and the thick dashed curve is the spacetime trajectory (" world line") of the observer. The small dots indicate specific (past and future) events in spacetime.


          The slope of the world line (deviation from being vertical) gives the relative velocity to the observer. Note how in both pictures the view of spacetime changes when the observer accelerates.


          In the Newtonian description these changes are such that time is absolute: the movements of the observer do not influence whether an event occurs in the 'now' (i.e. whether an event passes the horizontal line through the observer).


          However, in the relativistic description the observability of events is absolute: the movements of the observer influences whether an event passes the light cone of the observer. Notice that with the change from a Newtonian to a relativistic description, the concept of absolute time is no longer applicable: events move up-and-down in the figure depending on the acceleration of the observer.


          


          Arrow of time


          Time appears to have a direction  the past lies behind, fixed and incommutable, while the future lies ahead and is not necessarily fixed. Yet the majority of the laws of physics don't provide this arrow of time. The exceptions include the Second law of thermodynamics, which states that entropy must increase over time (see Entropy); the cosmological arrow of time, which points away from the Big Bang, and the radiative arrow of time, caused by light only traveling forwards in time. In particle physics, there is also the weak arrow of time, from CPT symmetry, and also measurement in quantum mechanics (see Measurement in quantum mechanics).


          


          Quantised time


          Time quantization is a hypothetical concept. In the modern established physical theories (the Standard Model of Particles and Interactions and General Relativity) time is not quantized.


          Planck time (~ 5.4  1044 seconds) is the unit of time in the system of natural units known as Planck units. Current established physical theories are believed to fail at this time scale, and many physicists expect that the Planck time might be the smallest unit of time that could ever be measured, even in principle. Tentative physical theories that describe this time scale exist; see for instance loop quantum gravity.


          


          Time and the Big Bang


          Stephen Hawking in particular has addressed a connection between time and the Big Bang. He has sometimes stated that we may as well assume that time began with the Big Bang because trying to answer any question about what happened before the Big Bang is trying to answer a question that is meaningless as those events would have been part of a different time frame and different universe outside of the scope of the Big Bang theory.


          Aristotelian philosopher Mortimer J. Adler, has criticized some expositions that Hawking has given stating that time didn't exist before the big bang.


          Hawking, in A Brief History of Time and elsewhere, along with several other modern physicists, has stated his position more clearly and less controversially: that even if time did not begin with the Big Bang and there were another time frame before the Big Bang, no information from events then would be accessible to us, and nothing that happened then would have any effect upon the present time-frame.


          Scientists have come to some agreement on descriptions of events that happened 1035 seconds after the Big Bang, but generally agree that descriptions about what happened before one Planck time (5  1044 seconds) after the Big Bang will likely remain pure speculation.


          


          Speculative physics beyond the Big Bang
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              A graphical representation of the expansion of the universe with the inflationary epoch represented as the dramatic expansion of the metric seen on the left. Image from WMAP press release, 2006.
            

          


          While the Big Bang model is well established in cosmology, it is likely to be refined in the future. Little is known about the earliest moments of the universe's history. The Penrose-Hawking singularity theorems require the existence of a singularity at the beginning of cosmic time. However, these theorems assume that general relativity is correct, but general relativity must break down before the universe reaches the Planck temperature, and a correct treatment of quantum gravity may avoid the singularity.


          There may also be parts of the universe well beyond what can be observed in principle. If inflation occurred this is likely, for exponential expansion would push large regions of space beyond our observable horizon.


          Some proposals, each of which entails untested hypotheses, are:


          
            	models including the Hartle-Hawking boundary condition in which the whole of space-time is finite; the Big Bang does represent the limit of time, but without the need for a singularity.


            	brane cosmology models in which inflation is due to the movement of branes in string theory; the pre-big bang model; the ekpyrotic model, in which the Big Bang is the result of a collision between branes; and the cyclic model, a variant of the ekpyrotic model in which collisions occur periodically.


            	chaotic inflation, in which inflation events start here and there in a random quantum-gravity foam, each leading to a bubble universe expanding from its own big bang.

          


          Proposals in the last two categories see the Big Bang as an event in a much larger and older universe, or multiverse, and not the literal beginning.


          


          Time travel


          Time travel is the concept of moving backwards and/or forwards to different points in time, in a manner analogous to moving through space. Although time travel has been a plot device in fiction since the 19th century, and one-way travel into the future is arguably possible given the phenomenon of time dilation in the theory of relativity, it is currently unknown whether the laws of physics would allow time travel to the past. Any technological device, whether fictional or hypothetical, that is used to achieve time travel is known as a time machine.


          A central problem with time travel to the past is the violation of causality; should an effect precede its cause, it would give rise to the possibility of temporal paradox. Some interpretations of time travel resolve this by accepting the possibility of travel between parallel realities or universes.


          


          Perception of time


          


          Time in psychology


          Even in the presence of timepieces, different individuals may judge an identical length of time to be passing at different rates. Commonly, this is referred to as time seeming to "fly" (a period of time seeming to pass faster than possible) or time seeming to "drag" (a period of time seeming to pass slower than possible). The psychologist Jean Piaget called this form of time perception "lived time."


          This common experience was used to familiarize the general public to the ideas presented by Einstein's theory of relativity in a 1930 cartoon by Sidney "George" Strube:


          
            Man: Well, it's like this,supposing I were to sit next to a pretty girl for half an hour it would seem like half a minute,

            Einstein: Braffo! You haf the idea!

            Man: But if I were to sit on a hot stove for two seconds then it would seem like two hours.

          


          A form of temporal illusion verifiable by experiment is the kappa effect, whereby time intervals between visual events are perceived as relatively longer or shorter depending on the relative spatial positions of the events. In other words: the perception of temporal intervals appears to be directly affected, in these cases, by the perception of spatial intervals.


          Time also appears to pass more quickly as one gets older. Stephen Hawking suggests that the perception of time is a ratio: Unit of Time: Time Lived. For example, one hour to a six-month-old person would be approximately "1:4032", while one hour to a 40-year-old would be "1:349,440". Therefore an hour appears much longer to a young child than to an aged adult, even though the measure of time is equal.


          


          Time in altered states of consciousness


          Altered states of consciousness are sometimes characterized by a different estimation of time. Some psychoactive substances  such as entheogens  may also dramatically alter a person's temporal judgement. When viewed under the influence of such substances as LSD, psychedelic mushrooms and peyote, a clock may appear to be a strange reference point and a useless tool for measuring the passage of events as it does not correlate with the user's experience. At higher doses, time may appear to slow down, stop, speed up, go backwards and even seem out of sequence. A typical thought might be "I can't believe it's only 8 o'clock, but then again, what does 8 o'clock mean?" As the boundaries for experiencing time are removed, so is its relevance. Many users claim this unbounded timelessness feels like a glimpse into spiritual infinity. To imagine that one exists somewhere "outside" of time is one of the hallmark experiences of a psychedelic voyage. Marijuana, a milder psychedelic, may also distort the perception of time to a lesser degree.


          The practice of meditation, central to all Buddhist traditions, takes as its goal the reflection of the mind back upon itself, thus altering the subjective experience of time; the so called, 'entering the now', or 'the moment'.


          


          Culture


          Culture is another variable contributing to the perception of time. Anthropologist Benjamin Lee Whorf reported after studying the Hopi cultures that: " the Hopi language is seen to contain no words, grammatical forms, construction or expressions or that refer directly to what we call time, or to past, present, or future" Whorf's assertion has been challenged and modified. Pinker debunks Whorf's claims about time in the Hopi language, pointing out that the anthropologist Malotki (1983) has found that the Hopi do have a concept of time very similar to that of other cultures; they have units of time, and a sophisticated calendar.


          


          Use of time


          In sociology and anthropology, time discipline is the general name given to social and economic rules, conventions, customs, and expectations governing the measurement of time, the social currency and awareness of time measurements, and people's expectations concerning the observance of these customs by others.


          The use of time is an important issue in understanding human behaviour, education, and travel behaviour. Time use research is a developing field of study. The question concerns how time is allocated across a number of activities (such as time spent at home, at work, shopping, etc.). Time use changes with technology, as the television or the Internet created new opportunities to use time in different ways. However, some aspects of time use are relatively stable over long periods of time, such as the amount of time spent traveling to work, which despite major changes in transport, has been observed to be about 20-30 minutes one-way for a large number of cities over a long period of time. This has led to the disputed time budget hypothesis.


          Time management is the organization of tasks or events by first estimating how much time a task will take to be completed, when it must be completed, and then adjusting events that would interfere with its completion so that completion is reached in the appropriate amount of time. Calendars and day planners are common examples of time management tools.


          Arlie Russell Hochschild and Norbert Elias have written on the use of time from a sociological perspective.


          
            Retrieved from " http://en.wikipedia.org/wiki/Time"
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        Timeline of discovery of Solar System planets and their moons


        
          

          This timeline of discovery of Solar System planets and their natural satellites charts the progress of the discovery of new bodies over history.


          Historically the naming of natural satellites did not always match the times of their discovery.


          In the following tables, planetary satellites are indicated in bold type (e.g. Moon) while planets, major or minor, which directly circle the Sun are in italic type (e.g. Earth). The tables are sorted by publication/announcement date. Dates are annotated with the following symbols:


          
            	i: for date of first imaging (photography, etc.);


            	o: for date of first human visual observation, either through telescope or on photographic plate (the true "discovery" moment);


            	p: for date of announcement or publication.

          


          *Note: Marked moons had complicated discoveries. Several moons took several years to be confirmed, and in several cases were actually lost and rediscovered. Others were found in Voyager photographs years after they were taken.


          
            	Colour legend

          


          The planets and their natural satellites are marked in the following colors:


          
            	Planets

          


          Mercury Venus Earth and satellite Mars and satellites Jupiter and satellites Saturn and satellites Uranus and satellites Neptune and satellites


          
            	Dwarf planets

          


          Ceres Pluto and satellites Eris and satellite


          


          Prehistory


          
            
              	Prehistory
            


            
              	Name

              	Image

              	Planet/Number Designation

              	References/Notes
            


            
              	Sun

              	
                
                  [image: ]
                

              

              	Star

              	In the Ptolemaic system, the Earth was believed to be at the centre of the cosmos. Seven planets were placed in orbit around it in an order of increasing distance from the Earth, first established by the Greek Stoics: the Moon, Mercury, Venus, the Sun, Mars, Jupiter and Saturn. This list included two objects, the Sun and the Moon, which are no longer considered to be planets; it also excluded the Earth.
            


            
              	Mercury

              	
                
                  [image: ]
                

              

              	1st Planet

              	In Nicolaus Copernicus' heliocentric system ( De Revolutionibus Orbium Coelestium, 1543) the Earth came to be considered a planet revolving with the other planets around the Sun, in the following order of distance from the Sun: Mercury, Venus, Earth, Mars, Jupiter, and Saturn. The Sun, now situated near the centre of revolution, was no longer considered a planet.
            


            
              	Venus

              	
                
                  [image: ]
                

              

              	2nd Planet
            


            
              	Earth

              	
                
                  [image: ]
                

              

              	3rd Planet
            


            
              	Mars

              	
                
                  [image: ]
                

              

              	4th Planet
            


            
              	Jupiter

              	
                
                  [image: ]
                

              

              	5th Planet
            


            
              	Saturn

              	
                
                  [image: ]
                

              

              	6th Planet
            


            
              	Moon

              	
                
                  [image: ]
                

              

              	Earth I

              	In the Copernican system, the Moon was considered to be no longer a planet but a natural satellite of the Earth, and was the only body in that system whose revolution was not centered on the Sun.
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          17th century


          
            
              	17th century
            


            
              	Date

              	Name

              	Image

              	Planet/Number Designation

              	References/Notes
            


            
              	1610s
            


            
              	o: January 7, 1610

              p: March 13, 1610

              	Callisto

              	
                
                  [image: ]
                

              

              	Jupiter IV

              	Galileo. The Galilean moons. Note: One of the moons may have been recorded by the Chinese astronomer Gan De in 364 BC. The Galilean satellites were the first celestial objects that were confirmed to orbit an object other than the Earth.
            


            
              	Io

              	
                
                  [image: ]
                

              

              	Jupiter I
            


            
              	Europa

              	
                
                  [image: ]
                

              

              	Jupiter II
            


            
              	o: January 11, 1610

              p: March 13, 1610

              	Ganymede

              	
                
                  [image: ]
                

              

              	Jupiter III
            


            
              	1650s
            


            
              	o: March 25, 1655

              p: March 5, 1656

              	Titan

              	
                
                  [image: ]
                

              

              	Saturn VI

              Saturn II (16731684), Saturn IV (16861789)

              	Huygens. He first "published" his discovery as an anagram, sent out on June 13, 1655; later published in pamphlet form as De Saturni luna Observatio Nova and in full in Systema Saturnium (July 1659).
            


            
              	1670s
            


            
              	o: October 25, 1671

              p: 1673

              	Iapetus

              	
                
                  [image: ]
                

              

              	Saturn VIII

              Saturn III (16731684), Saturn V (16861789), Saturn VII (17891848)

              	Cassini
            


            
              	o: December 23, 1672

              p: 1673

              	Rhea

              	
                
                  [image: ]
                

              

              	Saturn V

              Saturn I (16731684), Saturn III (16861789)
            


            
              	1680s
            


            
              	o: March 21, 1684

              p: April 22, 1686

              	Tethys

              	
                
                  [image: ]
                

              

              	Saturn III

              Saturn I (16861789)

              	
                Cassini. Together with his previous two discoveries, Cassini named these satellites Sidera Lodoicea.

                In his work Kosmotheros (published posthumously in 1698), Christiaan Huygens relates "Jupiter you see has his four, and Saturn his five Moons about him, all placd in their Orbits."

              
            


            
              	Dione

              	
                
                  [image: ]
                

              

              	Saturn IV

              Saturn II (16861789)
            


            
              	Date

              	Name

              	Image

              	Planet/Number Designation

              	References/Notes
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          18th century


          
            
              	18th century
            


            
              	Date

              	Name

              	Image

              	Planet/Number Designation

              	References/Notes
            


            
              	1780s
            


            
              	o: March 13, 1781

              p: April 26, 1781

              	Uranus

              	
                
                  [image: ]
                

              

              	7th Planet

              	Herschel first reported the discovery of Uranus on April 26, 1781, initially believing it a comet
            


            
              	o: January 11, 1787

              p: February 15, 1787

              	Titania

              	
                
                  [image: ]
                

              

              	Uranus III

              	Herschel. He later reported four more spurious satellites.
            


            
              	Oberon

              	
                
                  [image: ]
                

              

              	Uranus IV
            


            
              	o: August 28, 1789

              p: November 12, 1789

              	Enceladus

              	
                
                  [image: ]
                

              

              	Saturn II

              	Herschel
            


            
              	o: September 17, 1789

              p: November 12, 1789

              	Mimas

              	
                
                  [image: ]
                

              

              	Saturn I
            


            
              	Date

              	Name

              	Image

              	Planet/Number Designation

              	References/Notes
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          19th century


          
            
              	19th century
            


            
              	Date

              	Name

              	Image

              	Planet/Number Designation

              	References/Notes
            


            
              	1800s
            


            
              	o: January 1, 1801

              p: January 24, 1801

              	Ceres

              	
                
                  [image: ]
                

              

              	8th Planet(1801)

              Asteroid(1851)

              Dwarf planet(2006)

              	Giuseppe Piazzi. He first announced his discovery on January 24, 1801, in letters to fellow astronomers. The first formal publication was the September 1801 issue of the Monatliche Correspondenz.
            


            
              	1840s
            


            
              	o: September 23, 1846

              p: November 13, 1846

              	Neptune

              	
                
                  [image: ]
                

              

              	13th Planet(1846)

              8th Planet(1851)

              	Galle and Le Verrier
            


            
              	o: October 10, 1846

              p: November 13, 1846

              	Triton

              	
                
                  [image: ]
                

              

              	Neptune I

              	Lassell
            


            
              	o: September 16, 1848

              p: October, 1848

              	Hyperion

              	
                
                  [image: ]
                

              

              	Saturn VII

              	Bond, Bond, Lassell
            


            
              	1850s
            


            
              	o: October 24, 1851

              	Ariel

              	
                
                  [image: ]
                

              

              	Uranus I

              	Lassell
            


            
              	Umbriel

              	
                
                  [image: ]
                

              

              	Uranus II
            


            
              	1870s
            


            
              	o: August 12, 1877

              	Deimos

              	
                
                  [image: ]
                

              

              	Mars II

              	Hall
            


            
              	o: August 18, 1877

              	Phobos

              	
                
                  [image: ]
                

              

              	Mars I
            


            
              	1890s
            


            
              	o: September 9, 1892

              p: October 4, 1892

              	Amalthea

              	
                
                  [image: ]
                

              

              	Jupiter V

              	Barnard
            


            
              	i: August 16, 1898

              o: March 17, 1899

              	Phoebe

              	
                
                  [image: ]
                

              

              	Saturn IX

              	Pickering
            


            
              	Date

              	Name

              	Image

              	Planet/Number Designation

              	References/Notes
            

          


          


          Early 20th century


          
            
              	Early 20th century
            


            
              	Date

              	Name

              	Image

              	Planet/Number Designation

              	References/Notes
            


            
              	1900s
            


            
              	i: December 3, 1904

              p: January 6, 1905

              	Himalia (Hestia 1955-1975)

              	
                
                  [image: ]
                

              

              	Jupiter VI

              	Perrine
            


            
              	i: January 2, 1905

              p: February 27, 1905

              	Elara (Hera 1955-1975)

              	

              	Jupiter VII

              	Perrine
            


            
              	i: January 27, 1908

              o: February 28, 1908

              p: March 1-6 1908

              	Pasipha (Poseidon 1955-1975)

              	

              	Jupiter VIII

              	Melotte
            


            
              	1910s
            


            
              	i: July 21, 1914

              p: September 17, 1914

              	Sinope (Hades 1955-1975)

              	

              	Jupiter IX

              	Nicholson
            


            
              	1930s
            


            
              	i: January 23, 1930

              o: February 18, 1930

              p: March 13, 1930

              	Pluto

              	
                
                  [image: ]
                

              

              	9th Planet(1930)

              Dwarf planet(2006)

              	Tombaugh
            


            
              	i: July 6, 1938

              p: August 1938

              	Lysithea (Demeter 1955-1975)

              	

              	Jupiter X

              	Nicholson
            


            
              	i: July 30, 1938

              p: August 1938

              	Carme (Pan 1955-1975)

              	

              	Jupiter XI

              	Nicholson
            


            
              	1940s
            


            
              	i: February 16, 1948

              p: June 1949

              	Miranda

              	
                
                  [image: ]
                

              

              	Uranus V

              	Kuiper
            


            
              	i: May 1, 1949

              p: August 1949

              	Nereid

              	
                
                  [image: ]
                

              

              	Neptune II

              	Kuiper
            


            
              	1950s
            


            
              	i: September 28, 1951

              p: December 1951

              	Ananke (Adrastea 1955-1975)

              	

              	Jupiter XII

              	Nicholson
            


            
              	Date

              	Name

              	Image

              	Planet/Number Designation

              	References/Notes
            

          


          


          Later 20th century


          
            
              	Later 20th century
            


            
              	Date

              	Name

              	Designation

              	Image

              	Planet/Number Designation

              	References/Notes
            


            
              	1960s
            


            
              	i: December 15, 1966

              p: January 3, 1967

              	Janus*

              	S/1966 S 2

              	
                
                  [image: ]
                

              

              	Saturn X

              	Dollfus

              (Dollfus may have seen either Janus or Epimetheus)
            


            
              	i: December 18, 1966

              p: January 6, 1967

              	Epimetheus*

              	S/1980 S 3

              	[image: ]

              	Saturn XI

              	Walker
            


            
              	1970s
            


            
              	i: September 11, 1974

              p: September 20, 1974

              	Leda

              	

              	Jupiter XIII

              	Kowal
            


            
              	i: September 30, 1975

              p: October 3, 1975

              	Themisto*

              	S/1975 J 1

              	

              	Jupiter XVIII

              	Kowal

              (Discovered and then lost)
            


            
              	i: April 13, 1978

              o: June 22, 1978

              	Charon

              	S/1978 P 1

              	
                
                  [image: ]
                

              

              	Pluto I

              	Christy
            


            
              	i: July 8, 1979

              p: November 23, 1979

              	Adrastea

              	S/1979 J 1

              	
                
                  [image: ]
                

              

              	Jupiter XV

              	Jewitt, Danielson / Voyager 2
            


            
              	1980s
            


            
              	Date

              	Name

              	Designation

              	Image

              	Planet/Number Designation

              	References/Notes
            


            
              	i: February 26, 1980

              p: March 6, 1980

              	Epimetheus*

              	S/1980 S 3

              	
                
                  [image: ]
                

              

              	Saturn XI

              	

              (Confirmed by Voyager 1)
            


            
              	i: March 1, 1980

              p: March 6, 1980

              	Helene

              	S/1980 S 6

              	
                
                  [image: ]
                

              

              	Saturn XII

              	Laques, Lecacheux
            


            
              	i: April 8, 1980

              p: April 10, 1980

              	Telesto

              	S/1980 S 13

              	
                
                  [image: ]
                

              

              	Saturn XIII

              	Smith, Reitsema, Larson, Fountain, Voyager 1
            


            
              	i: March 5, 1979

              p: April 28, 1980

              	Thebe

              	S/1979 J 2

              	
                
                  [image: ]
                

              

              	Jupiter XIV

              	Synnott, Voyager 1
            


            
              	i: February 19, 1980

              p: June 6, 1980

              	Janus*

              	S/1980 S 1

              	
                
                  [image: ]
                

              

              	Saturn X

              	

              (Confirmed by Voyager 1)
            


            
              	i: March 13, 1980

              p: July 31, 1980

              	Calypso

              	S/1980 S 25

              	
                
                  [image: ]
                

              

              	Saturn XIV

              	Pascu, Seidelmann, Baum, Currie
            


            
              	i: March 4, 1979

              p: August 26, 1980

              	Metis

              	S/1979 J 3

              	
                
                  [image: ]
                

              

              	Jupiter XVI

              	Synnott, Voyager 1
            


            
              	o: October, 1980

              p: October 31, 1980

              	Prometheus

              	S/1980 S 27

              	
                
                  [image: ]
                

              

              	Saturn XVI

              	Collins, Voyager 1
            


            
              	Pandora

              	S/1980 S 26

              	
                
                  [image: ]
                

              

              	Saturn XVII

              	Collins, Voyager 1
            


            
              	o: October, 1980

              p: November 13, 1980

              	Atlas

              	S/1980 S 28

              	
                
                  [image: ]
                

              

              	Saturn XV

              	Terrile, Voyager 1
            


            
              	i: May 24, 1981

              p: 29 May 1981

              	Larissa*

              	S/1981 N 1

              = S/1989 N 2

              	
                
                  [image: ]
                

              

              	Neptune VII

              	Reitsema, Hubbard, Lebofsky, Tholen, Voyager 2
            


            
              	i: December 30, 1985

              p: January 9, 1986

              	Puck

              	S/1985 U 1

              	
                
                  [image: ]
                

              

              	Uranus XV

              	Synnott, Voyager 2
            


            
              	i: January 3, 1986

              p: January 16, 1986

              	Juliet

              	S/1986 U 2

              	

              	Uranus XI

              	Synnott, Voyager 2
            


            
              	Portia

              	S/1986 U 1

              	

              	Uranus XII

              	Synnott, Voyager 2
            


            
              	i: January 9, 1986

              p: January 16, 1986

              	Cressida

              	S/1986 U 3

              	

              	Uranus IX

              	Synnott, Voyager 2
            


            
              	i: January 13, 1986

              p: January 16, 1986

              	Desdemona

              	S/1986 U 6

              	

              	Uranus X

              	Synnott, Voyager 2
            


            
              	Rosalind

              	S/1986 U 4

              	

              	Uranus XIII

              	Synnott, Voyager 2
            


            
              	Belinda

              	S/1986 U 5

              	

              	Uranus XIV

              	Synnott, Voyager 2
            


            
              	i: January 20, 1986

              p: January 27, 1986

              	Cordelia

              	S/1986 U 7

              	

              	Uranus VI

              	Terrile, Voyager 2
            


            
              	Ophelia

              	S/1986 U 8

              	

              	Uranus VII

              	Terrile, Voyager 2
            


            
              	i: January 23, 1986

              p: January 27, 1986

              	Bianca

              	S/1986 U 9

              	

              	Uranus VIII

              	Smith, Voyager 2
            


            
              	i: June 16, 1989

              p: July 7, 1989

              	Proteus

              	S/1989 N 1

              	
                
                  [image: ]
                

              

              	Neptune VIII

              	Synnott, Voyager 2
            


            
              	i: July 28, 1989

              p: August 2, 1989

              	Despina

              	S/1989 N 3

              	

              	Neptune V

              	Synnott, Voyager 2
            


            
              	Galatea

              	S/1989 N 4

              	

              	Neptune VI

              	Synnott, Voyager 2
            


            
              	i: September 18, 1989

              p: September 29, 1989

              	Thalassa

              	S/1989 N 5

              	

              	Neptune IV

              	Terrile, Voyager 2
            


            
              	Naiad

              	S/1989 N 6

              	

              	Neptune III

              	Terrile, Voyager 2
            


            
              	1990s
            


            
              	Date

              	Name

              	Designation

              	Image

              	Planet/Number Designation

              	References/Notes
            


            
              	i: August 22, 1981

              p: July 16, 1990

              	Pan*

              	S/1981 S 13

              	
                
                  [image: ]
                

              

              	Saturn XVIII

              	Showalter, Voyager 2
            


            
              	i: August 23, 1981

              p: April 14, 1995

              	Pallene* (see below)

              	S/1981 S 14

              	

              	

              	Gordon, Murray and Beurle
            


            
              	i: September 6, 1997

              p: October 31, 1997

              	Caliban

              	S/1997 U 1

              	

              	Uranus XVI

              	Gladman, Nicholson, Burns, Kavelaars
            


            
              	Sycorax

              	S/1997 U 2

              	

              	Uranus XVII

              	Gladman, Nicholson, Burns, Kavelaars
            


            
              	i: January 18, 1986

              p: May 18, 1999

              	Perdita*

              	S/1986 U 10

              	

              	Uranus XXV

              	Karkoschka, Voyager 2
            


            
              	i: July 18, 1999

              p: July 27, 1999

              	Setebos

              	S/1999 U 1

              	

              	Uranus XIX

              	Kavelaars, Gladman, Holman, Petit, Scholl
            


            
              	Stephano

              	S/1999 U 2

              	

              	Uranus XX

              	Gladman, Holman, Kavelaars, Petit, Scholl
            


            
              	i: July 18, 1999

              p: September 4, 1999

              	Prospero

              	S/1999 U 3

              	

              	Uranus XVIII

              	Holman, Kavelaars, Gladman, Petit, Scholl
            


            
              	2000s
            


            
              	Date

              	Name

              	Designation

              	Image

              	Planet/Number Designation

              	References/Notes
            


            
              	i: October 6, 1999

              p: July 20, 2000

              	Callirrhoe

              	S/1999 J 1

              	

              	Jupiter XVII

              	Scotti, Spahr, McMillan, Larsen, Montani, Gleason, Gehrels
            


            
              	i: August 7, 2000

              p: October 25, 2000

              	Ymir

              	S/2000 S 1

              	

              	Saturn XIX

              	Gladman
            


            
              	Paaliaq

              	S/2000 S 2

              	

              	Saturn XX

              	Gladman
            


            
              	i: September 23, 2000

              p: October 25, 2000

              	Siarnaq

              	S/2000 S 3

              	

              	Saturn XXIX

              	Gladman, Kavelaars
            


            
              	Tarvos

              	S/2000 S 4

              	

              	Saturn XXI

              	Kavelaars, Gladman
            


            
              	i: August 7, 2000

              p: November 18, 2000

              	Kiviuq

              	S/2000 S 5

              	

              	Saturn XXIV

              	Gladman
            


            
              	i: September 23, 2000

              p: November 18, 2000

              	Ijiraq

              	S/2000 S 6

              	

              	Saturn XXII

              	Kavelaars, Gladman
            


            
              	i: November 21, 2000

              p: November 25, 2000

              	Themisto*

              	S/2000 J 1

              	

              	Jupiter XVIII

              	Sheppard, Jewitt, Fernndez, Magnier (Rediscovered)
            


            
              	i: September 23, 2000

              p: December 7, 2000

              	Thrymr

              	S/2000 S 7

              	

              	Saturn XXX

              	Gladman, Kavelaars
            


            
              	Skathi

              	S/2000 S 8

              	

              	Saturn XXVII

              	Kavelaars, Gladman
            


            
              	Mundilfari

              	S/2000 S 9

              	

              	Saturn XXV

              	Gladman, Kavelaars
            


            
              	Erriapus

              	S/2000 S 10

              	

              	Saturn XXVIII

              	Kavelaars, Gladman
            


            
              	i: November 9, 2000

              p: December 19, 2000

              	Albiorix

              	S/2000 S 11

              	

              	Saturn XXVI

              	Holman, Spahr
            


            
              	i: September 23, 2000

              p: December 22, 2000

              	Suttungr

              	S/2000 S 12

              	

              	Saturn XXIII

              	Gladman, Kavelaars
            


            
              	Date

              	Name

              	Designation

              	Image

              	Planet/Number Designation

              	References/Notes
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              	21st century
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              	Name

              	Designation

              	Image

              	Planet/Number Designation

              	References/Notes
            


            
              	
                i: November 23, 2000

                p: January 5, 2001

              

              	Kalyke

              	S/2000 J 2

              	

              	Jupiter XXIII

              	Sheppard, Jewitt, Fernndez, Magnier, Dahm, Evans
            


            
              	Iocaste

              	S/2000 J 3

              	

              	Jupiter XXIV
            


            
              	Erinome

              	S/2000 J 4

              	

              	Jupiter XXV
            


            
              	Harpalyke

              	S/2000 J 5

              	

              	Jupiter XXII
            


            
              	Isonoe

              	S/2000 J 6

              	

              	Jupiter XXVI
            


            
              	Praxidike

              	S/2000 J 7

              	

              	Jupiter XXVII
            


            
              	i: November 25, 2000

              p: January 5, 2001

              	Megaclite

              	S/2000 J 8

              	

              	Jupiter XIX

              	Sheppard, Jewitt, Fernndez, Magnier, Dahm, Evans
            


            
              	Taygete

              	S/2000 J 9

              	

              	Jupiter XX
            


            
              	i: November 26, 2000

              p: January 5, 2001

              	Chaldene

              	S/2000 J 10

              	

              	Jupiter XXI
            


            
              	i: December 5, 2000

              p: January 5, 2001

              	

              	S/2000 J 11

              	

              	
            


            
              	Date

              	Name

              	Designation

              	Image

              	Planet/Number Designation

              	References/Notes
            


            
              	i: December 9, 2001

              p: May 16, 2002

              	Hermippe

              	S/2001 J 3

              	

              	Jupiter XXX

              	Sheppard, Jewitt, Kleyna
            


            
              	Eurydome

              	S/2001 J 4

              	

              	Jupiter XXXII
            


            
              	Sponde

              	S/2001 J 5

              	

              	Jupiter XXXVI
            


            
              	Kale

              	S/2001 J 8

              	

              	Jupiter XXXVII
            


            
              	i: December 10, 2001

              p: May 16, 2002

              	Autonoe

              	S/2001 J 1

              	

              	Jupiter XXVIII
            


            
              	i: December 11, 2001

              p: May 16, 2002

              	Thyone

              	S/2001 J 2

              	

              	Jupiter XXIX
            


            
              	Pasithee

              	S/2001 J 6

              	

              	Jupiter XXXVIII
            


            
              	Euanthe

              	S/2001 J 7

              	

              	Jupiter XXXIII
            


            
              	Orthosie

              	S/2001 J 9

              	

              	Jupiter XXXV
            


            
              	Euporie

              	S/2001 J 10

              	

              	Jupiter XXXIV
            


            
              	Aitne

              	S/2001 J 11

              	

              	Jupiter XXXI
            


            
              	i: August 13, 2001

              p: September 30, 2002

              	Trinculo

              	S/2001 U 1

              	

              	Uranus XXI

              	Holman, Kavelaars, Milisavljevic
            


            
              	i: October 31, 2002

              p: December 18, 2002

              	Arche

              	S/2002 J 1

              	

              	Jupiter XLIII

              	Sheppard, Meech, Hsieh, Tholen, Tonry
            


            
              	Date

              	Name

              	Designation

              	Image

              	Planet/Number Designation

              	References/Notes
            


            
              	i: July 23, 2002

              p: January 13, 2003

              	Sao

              	S/2002 N 2

              	

              	Neptune XI

              	Holman, Kavelaars, Grav, Fraser, Milisavljevic
            


            
              	i: August 10, 2002

              p: January 13, 2003

              	Halimede

              	S/2002 N 1

              	Neptune IX
            


            
              	i: August 11, 2002

              p: January 13, 2003

              	Laomedeia

              	S/2002 N 3

              	Neptune XII
            


            
              	i: February 5, 2003

              p: March 4, 2003

              	Eukelade

              	S/2003 J 1

              	

              	Jupiter XLVII

              	Sheppard, Jewitt, Kleyna, Fernndez, Hsieh
            


            
              	

              	S/2003 J 2

              	

              	
            


            
              	S/2003 J 3
            


            
              	S/2003 J 4
            


            
              	i: February 6, 2003

              p: March 4, 2003

              	

              	S/2003 J 5

              	

              	
            


            
              	Helike

              	S/2003 J 6

              	

              	Jupiter XLV
            


            
              	i: February 8, 2003

              p: March 4, 2003

              	Aoede

              	S/2003 J 7

              	

              	Jupiter XLI
            


            
              	i: February 8, 2003

              p: March 6, 2003

              	Hegemone

              	S/2003 J 8

              	

              	Jupiter XXXIX

              	Sheppard, Jewitt, Kleyna, Fernndez
            


            
              	i: February 6, 2003

              p: March 7, 2003

              	

              	S/2003 J 9

              	

              	

              	Sheppard, Jewitt, Kleyna, Fernndez
            


            
              	S/2003 J 10
            


            
              	Kallichore

              	S/2003 J 11

              	

              	Jupiter XLIV
            


            
              	i: February 8, 2003

              p: March 7, 2003

              	

              	S/2003 J 12

              	

              	
            


            
              	i: February 9, 2003

              p: April 2, 2003

              	Cyllene

              	S/2003 J 13

              	

              	Jupiter XLVIII

              	Sheppard, Jewitt, Kleyna
            


            
              	i: February 8, 2003

              p: April 3, 2003

              	Kore

              	S/2003 J 14

              	

              	Jupiter XLIX

              	Sheppard, Jewitt, Kleyna
            


            
              	i: February 6, 2003

              p: April 3, 2003

              	

              	S/2003 J 15

              	

              	

              	Sheppard, Jewitt, Kleyna, Fernndez
            


            
              	S/2003 J 16

              	Gladman, Sheppard, Jewitt, Kleyna, Kavelaars, Petit, Allen
            


            
              	i: February 8, 2003

              p: April 3, 2003

              	

              	S/2003 J 17

              	

              	

              	Gladman, Sheppard, Jewitt, Kleyna, Kavelaars, Petit, Allen
            


            
              	i: February 6, 2003

              p: April 4, 2003

              	

              	S/2003 J 18

              	

              	

              	Gladman, Kavelaars, Petit, Allen, Sheppard, Jewitt, Kleyna
            


            
              	i: February 5, 2003

              p: April 8, 2003

              	Narvi

              	S/2003 S 1

              	

              	Saturn XXXI

              	Sheppard, Jewitt, Kleyna
            


            
              	i: February 6, 2003

              p: April 12, 2003

              	

              	S/2003 J 19

              	

              	

              	Gladman, Sheppard, Jewitt, Kleyna, Kavelaars, Petit, Allen
            


            
              	i: February 9, 2003

              p: April 14, 2003

              	Carpo

              	S/2003 J 20

              	

              	Jupiter XLVI

              	Sheppard, Gladman, Kavelaars, Petit, Allen, Jewitt, Kleyna
            


            
              	i: February 6, 2003

              p: May 29, 2003

              	Mneme

              	S/2003 J 21

              	

              	Jupiter XL

              	Sheppard, Jewitt, Kleyna, Gladman, Kavelaars, Petit, Allen
            


            
              	i: January 18, 1986

              p: September 3, 2003

              	Perdita*

              	S/1986 U 10

              	

              	Uranus XXV

              	Karkoschka (Recovered by the Hubble Space Telescope)
            


            
              	i: August 29, 2003

              p: September 3, 2003

              	Psamathe

              	S/2003 N 1

              	

              	Neptune X

              	Jewitt, Kleyna, Sheppard, Holman, Kavelaars
            


            
              	i: August 25, 2003

              p: September 25, 2003

              	Mab

              	S/2003 U 1

              	

              	Uranus XXVI

              	Showalter, Lissauer
            


            
              	Cupid

              	S/2003 U 2

              	

              	Uranus XXVII
            


            
              	i: August 13, 2001

              p: September 30, 2003

              	Ferdinand*

              	S/2001 U 2

              	

              	Uranus XXIV

              	2001: Holman, Kavelaars, Milisavljevic;

              2003: Scott S. Sheppard, David C. Jewitt
            


            
              	i: August 14, 2002

              p: September 30, 2003

              	Neso*

              	S/2002 N 4

              	

              	Neptune XIII

              	Holman, Kavelaars, Grav, Fraser, Milisavljevic
            


            
              	i: August 13, 2001

              p: October 8, 2003

              	Francisco*

              	S/2001 U 3

              	

              	Uranus XXII

              	Holman, Kavelaars, Milisavljevic, Gladman
            


            
              	i: August 29, 2003

              p: October 9, 2003

              	Margaret

              	S/2003 U 3

              	

              	Uranus XXIII

              	Sheppard, Jewitt
            


            
              	Date

              	Name

              	Designation

              	Image

              	Planet/Number Designation

              	References/Notes
            


            
              	i: February 9, 2003

              p: January 24, 2004

              	Thelxinoe*

              	S/2003 J 22

              	

              	Jupiter XLII

              	Sheppard, Jewitt, Kleyna, Gladman, Kavelaars, Petit, Allen

              (From images taken in 2003)
            


            
              	i: February 6, 2003

              p: January 31, 2004

              	

              	S/2003 J 23*

              	

              	

              	Sheppard, Jewitt, Kleyna, Fernndez
            


            
              	i: June 1, 2004

              p: August 16, 2004

              	Methone*

              	S/2004 S 1

              	

              	Saturn XXXII

              	Porco, Charnoz, Brahic, Dones / Cassini-Huygens
            


            
              	Pallene

              	S/2004 S 2

              =S/1981 S 14

              	
                
                  [image: ]
                

              

              	Saturn XXXIII
            


            
              	i: June 21, 2004

              p: September 9, 2004

              	

              	S/2004 S 3

              	
                
                  [image: ]
                

              

              	

              	Murray, Porco et al. / Cassini-Huygens
            


            
              	i: June 21?, 2004

              p: September 9, 2004

              	

              	S/2004 S 4

              	

              	

              	Spitale, Porco et al. / Cassini-Huygens
            


            
              	i: October 21, 2004

              o: October 24, 2004

              p: November 8, 2004

              	Polydeuces

              	S/2004 S 5

              	
                
                  [image: ]
                

              

              	Saturn XXXIV

              	Porco et al. / Cassini-Huygens
            


            
              	i: October 28, 2004

              p: November 8, 2004

              	

              	S/2004 S 6

              	
                
                  [image: ]
                

              

              	
            


            
              	Date

              	Name

              	Designation

              	Image

              	Planet/Number Designation

              	References/Notes
            


            
              	i: December 12, 2004

              p: May 3, 2005

              	

              	S/2004 S 7

              	

              	

              	Sheppard, Jewitt, Kleyna, Marsden
            


            
              	Fornjot

              	S/2004 S 8

              	Saturn XLII
            


            
              	Farbauti

              	S/2004 S 9

              	Saturn XL
            


            
              	Aegir

              	S/2004 S 10

              	Saturn XXXVI
            


            
              	Bebhionn

              	S/2004 S 11

              	Saturn XXXVII
            


            
              	

              	S/2004 S 12

              	
            


            
              	S/2004 S 13
            


            
              	Hati

              	S/2004 S 14

              	Saturn XLIII
            


            
              	Bergelmir

              	S/2004 S 15

              	Saturn XXXVIII
            


            
              	i: December 13, 2004

              p: May 3, 2005

              	Fenrir

              	S/2004 S 16

              	

              	Saturn XLI
            


            
              	

              	S/2004 S 17

              	
            


            
              	Bestla

              	S/2004 S 18

              	Saturn XXXIX
            


            
              	i: May 1, 2005

              p: May 6, 2005

              	Daphnis

              	S/2005 S 1

              	
                
                  [image: ]
                

              

              	Saturn XXXV

              	Porco et al. / Cassini-Huygens
            


            
              	i: October 21, 2003

              o: January 5, 2005

              p: July 29, 2005

              	Eris

              	2003 UB313

              	

              	Dwarf planet

              	Brown, Trujillo and Rabinowitz
            


            
              	i: September 10, 2005

              p: October 3, 2005

              	Dysnomia

              	S/2005 (2003 UB313) 1

              	

              	Eris I

              	Brown, van Dam, Bouchez, Le Mignant, Campbell,

              Chin, Conrad, Hartman, Johansson, Lafon, Rabinowitz,

              Stomski, Summers, Trujillo, Wizinowich
            


            
              	i: May 15, 2005

              o: June 15, 2005

              p: October 31, 2005

              	Nix

              	S/2005 P 2

              	

              	Pluto II

              	Weaver, Stern, Mutchler, Steffl, Buie, Merline,

              Spencer, Young, Young
            


            
              	Hydra

              	S/2005 P 1

              	

              	Pluto III
            


            
              	Date

              	Name

              	Designation

              	Image

              	Planet/Number Designation

              	References/Notes
            


            
              	i: December 12, 2004

              o: March 6, 2006(?)

              p: June 26, 2006

              	Hyrrokkin

              	S/2004 S 19

              	

              	Saturn XLIV

              	Sheppard, Jewitt, Kleyna
            


            
              	i: January 4, 2006

              o: March 6, 2006(?)

              p: June 26, 2006

              	

              	S/2006 S 1

              	

              	

              	Sheppard, Jewitt, Kleyna
            


            
              	Kari

              	S/2006 S 2

              	Saturn XLV
            


            
              	i: January 5, 2006

              o: March 6, 2006 (?)

              p: June 26, 2006

              	

              	S/2006 S 3

              	
            


            
              	Greip

              	S/2006 S 4

              	Saturn LI
            


            
              	Loge

              	S/2006 S 5

              	Saturn XLVI
            


            
              	Jarnsaxa

              	S/2006 S 6

              	Saturn L
            


            
              	Surtur

              	S/2006 S 7

              	Saturn XLVIII
            


            
              	Skoll

              	S/2006 S 8

              	Saturn XLVII
            


            
              	Date

              	Name

              	Designation

              	Image

              	Planet/Number Designation

              	References/Notes
            


            
              	i: January 5, 2006

              o: January 16, 2007 (?)

              p: April 13, 2007

              	Tarqeq

              	S/2007 S 1

              	

              	Saturn LII

              	Sheppard, Jewitt, Kleyna
            


            
              	i: January 18, 2007

              o: 

              p: May 1, 2007

              	

              	S/2007 S 2

              	

              	

              	Sheppard, Jewitt, Kleyna
            


            
              	

              	S/2007 S 3

              	

              	
            


            
              	i: June, 2004

              o: May 30, 2007

              p: July 18, 2007

              	Anthe

              	S/2007 S 4

              	

              	Saturn XLIX

              	Porco / Cassini-Huygens
            


            
              	Date

              	Name

              	Designation

              	Image

              	Planet/Number Designation

              	References/Notes
            

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Timeline_of_discovery_of_Solar_System_planets_and_their_moons"
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        Time zone


        
          

          A time zone is a region of the Earth that has adopted the same standard time, usually referred to as the local time. Most adjacent time zones are exactly one hour apart, and by convention compute their local time as an offset from UTC (see also Greenwich Mean Time).


          Standard time zones can be defined by geometrically subdividing the Earth's spheroid into 24 lunes (wedge-shaped sections), bordered by meridians each 15 of longitude apart. The local time in neighbouring zones would differ by one hour. However, political and geographical practicalities can result in irregularly-shaped zones that follow political boundaries or that change their time seasonally (as with daylight saving time), as well as being subject to occasional redefinition as political conditions change.


          Before the adoption of time zones, people used local solar time. Originally this was apparent or true solar time, as with a sundial, and later it became mean solar time. Mean solar time has days of equal length, such that the difference from apparent solar time, called the equation of time averages to zero over a year.


          This became increasingly awkward as railways and telecommunications improved, because clocks differed between places by an amount corresponding to the difference in their geographical longitude, which was usually not a convenient number. This problem could be solved by synchronizing the clocks in all localities, but then in many places the local time would differ markedly from the solar time to which people are accustomed. Time zones are thus a compromise, relaxing the complex geographic dependence while still allowing local time to approximate the mean solar time. There has been a general trend to push the boundaries of time zones further west of their designated meridians in order to create a permanent daylight saving time effect. The increase in worldwide communication has further increased the need for interacting parties to communicate mutually comprehensible time references to one another.


          


          Standard time zones


          
            [image: Standard time zones of the world as of June 2008.]

            
              Standard time zones of the world as of June 2008.
            

          


          Earlier, time zones based their time on Greenwich Mean Time (GMT, also called UT1), the mean solar time at longitude 0 (the Prime Meridian). But as a mean solar time, GMT is defined by the rotation of the Earth, which is not constant in rate. So, the rate of atomic clocks was annually changed or steered to closely match GMT. But on January 1, 1972 it became fixed, using predefined leap seconds instead of rate changes. This new time system is Coordinated Universal Time (UTC). Leap seconds are inserted to keep UTC within 0.9 seconds of UT1. In this way, local times continue to correspond approximately to mean solar time, while the effects of variations in Earth's rotation rate are confined to simple step changes that can be easily subtracted if a uniform time scale ( International Atomic Time or TAI) is desired. With the implementation of UTC, nations began to use it in the definition of their time zones instead of GMT. As of 2005, most but not all nations had altered the definition of local time in this way (though many media outlets fail to make a distinction between GMT and UTC). Further change to the basis of time zones may occur if proposals to abandon leap seconds succeed.


          Due to daylight saving time, UTC is local time at the Royal Observatory, Greenwich only between 01:00 UTC on the last Sunday in October and 01:00 UTC on the last Sunday in March. For the rest of the year, local time there is UTC+1, known in the United Kingdom as British Summer Time (BST). Similar circumstances apply in many places.


          The definition for time zones can be written in short form as UTCn (or GMTn), where n is the offset in hours. These examples give the local time at various locations at 12:00 UTC when daylight saving time (or summer time, etc.) is not in effect:


          
            	Los Angeles, California, United States: UTC8; 04:00


            	New York City, United States: UTC5; 07:00


            	Saint John, New Brunswick, Canada: UTC4; 08:00


            	London, United Kingdom: UTC; 12:00


            	Paris, France: UTC+1; 13:00


            	Cape Town, South Africa: UTC+2; 14:00


            	New Delhi, India: UTC+5:30; 17:30


            	Jakarta, Indonesia: UTC+7; 19:00


            	All China: UTC+8; 20:00


            	Seoul, Korea: UTC+9; 21:00


            	Sydney, Australia: UTC+10; 22:00

          


          Where the adjustment for time zones results in a time at the other side of midnight from UTC, then the date at the location is one day later or earlier. Some examples when UTC is 23:00 on Monday when daylight saving time is not in effect:


          
            	Cairo, Egypt: UTC+2; 01:00 on Tuesday


            	Wellington, New Zealand: UTC+12; 11:00 on Tuesday

          


          Some examples when UTC is 02:00 on Tuesday when daylight saving time is not in effect:


          
            	New York City, United States: UTC5; 21:00 on Monday


            	Honolulu, Hawaii, United States: UTC10; 16:00 on Monday

          


          The time-zone adjustment for a specific location may vary because of daylight saving time. For example New Zealand, which is usually UTC+12, observes a one-hour daylight saving time adjustment during the southern hemisphere summer, resulting in a local time of UTC+13.


          


          History


          Greenwich Mean Time (GMT) was established in 1675 when the Royal Observatory was built, as an aid to determine longitude at sea by mariners. The first time zone in the world was established by British railway companies on December 1, 1847  with GMT kept by portable chronometers. This quickly became known as Railway Time. About August 23, 1852, time signals were first transmitted by telegraph from the Royal Observatory, Greenwich. Even though 98% of Great Britain's public clocks were using GMT by 1855, it was not made Britain's legal time until August 2, 1880. Some old clocks from this period have two minute hands  one for the local time, one for GMT. This only applied to the island of Great Britain, and not to the island of Ireland.


          On November 2, 1868, the then-British colony of New Zealand officially adopted a standard time to be observed throughout the colony, and was perhaps the first country to do so. It was based on the longitude 17230 East of Greenwich, that is 11 hours 30 minutes ahead of GMT. This standard was known as New Zealand Mean Time.


          Timekeeping on the American railroads in the mid-nineteenth century was somewhat confused. Each railroad used its own standard time, usually based on the local time of its headquarters or most important terminus, and the railroad's train schedules were published using its own time. Some major railroad junctions served by several different railroads had a separate clock for each railroad, each showing a different time; the main station in Pittsburgh, Pennsylvania, for example, kept six different times. One can imagine the confusion for travelers making a long journey that involved several changes of train.


          
            [image: Plaque commemorating the Railway General Time Convention of 1883]

            
              Plaque commemorating the Railway General Time Convention of 1883
            

          


          Charles F. Dowd proposed a system of one-hour standard time zones for American railroads about 1863, although he published nothing on the matter at that time and did not consult railroad officials until 1869. In 1870, he proposed four ideal time zones (having northsouth borders), the first centered on Washington, D.C., but by 1872 the first was centered 75W of Greenwich, with geographic borders (for example, sections of the Appalachian Mountains). Dowd's system was never accepted by American railroads. Instead, U.S. and Canadian railroads implemented a version proposed William F. Allen, the editor of the Traveler's Official Railway Guide. The borders of its time zones ran through railroad stations, often in major cities. For example, the border between its Eastern and Central time zones ran through Detroit, Buffalo, Pittsburgh, Atlanta, and Charleston. It was adopted on Sunday, November 18, 1883, also called "The Day of Two Noons", when each railroad station clock was reset as standard-time noon was reached within each time zone. The zones were named Intercolonial, Eastern, Central, Mountain, and Pacific. Within one year, 85% of all cities with populations over 10,000, about 200 cities, were using standard time. A notable exception was Detroit (which is about half-way between the meridians of eastern time and central time), which kept local time until 1900, then tried Central Standard Time, local mean time, and Eastern Standard Time before a May 1915 ordinance settled on EST and was ratified by popular vote in August 1916. The confusion of times came to an end when Standard zone time was formally adopted by the U.S. Congress on 19 March 1918 in the Standard Time Act.


          A single time zone for the entire world was first proposed by Sandford Fleming in 1876, through his call for a global 24-hour clock, conceptually located at the centre of the Earth, and not linked to any surface meridian. In 1879 he specified that his universal day would begin at the anti-meridian of Greenwich (see e.g. " International Date Line"), while conceding that hourly time zones might have some limited local use. He continued to advocate his system at subsequent international conferences. In October 1884, the International Meridian Conference did not adopt his time zones because they were not within its purview. The conference did adopt a universal day of 24 hours beginning at Greenwich midnight, but specified that it "shall not interfere with the use of local or standard time where desirable".


          Nevertheless, most major countries had adopted hourly time zones by 1929. Today, all nations use standard time zones for secular purposes, but they do not all apply the concept as originally conceived. Newfoundland, India, Iran, Afghanistan, Venezuela, Burma, the Marquesas, as well as parts of Australia use half-hour deviations from standard time, and some nations, such as Nepal, and some provinces, such as the Chatham Islands, use quarter-hour deviations. Some countries, most notably China, use a single timezone even though the extent of their territory far exceeds 15 of longitude.


          


          Nautical time zones


          Since the 1920s a nautical standard time system has been in operation for ships on the high seas. Nautical time zones are an ideal form of the terrestrial time zone system. Under the system, a time change of one hour is required for each change of longitude by 15. The 15 gore that is offset from GMT or UT1 (not UTC) by twelve hours is bisected by the nautical date line into two 7.5 gores that differ from GMT by 12 hours. A nautical date line is implied but not explicitly drawn on time zone maps. It follows the 180th meridian except where it is interrupted by territorial waters adjacent to land, forming gaps: it is a pole-to-pole dashed line.


          A ship within the territorial waters of any nation would use that nation's standard time, but would revert to nautical standard time upon leaving its territorial waters. The captain was permitted to change the ship's clocks at a time of the captains choice following the ship's entry into another time zone. The captain often chooses midnight.


          For airplanes, similar principles apply.


          


          Skewing of zones


          
            [image: Difference between sun time and clock time during daylight saving time: 0h � 30m 1h � 30m ahead 2h � 30m ahead 3h � 30m ahead ]

            
              Difference between sun time and clock time during daylight saving time:
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                  	1h  30m ahead
                


                
                  	

                  	2h  30m ahead
                


                
                  	

                  	3h  30m ahead
                

              

            

          


          Ideal time zones, such as nautical time zones, are based on the mean solar time of a particular meridian located in the middle of that zone with boundaries located 7.5 degrees east and west of the meridian. In practice, zone boundaries are often drawn much farther to the west with often irregular boundaries, and some locations base their time on meridians located far to the east.


          For example, even though the Prime Meridian (0) passes through Spain and France, they use the mean solar time of 15 degrees east ( Central European Time) rather than 0 degrees ( Greenwich Mean Time). France previously used GMT, but was switched to CET during the German occupation of the country during World War II and did not switch back after the war.


          There is a tendency to draw time zone boundaries far to the west of their meridians. Many of these locations also use daylight saving time which means that solar noon could occur later than 14:00 by the clock.


          A more extreme example is Nome, Alaska, which is at 16524W longitude - just west of centre of the idealized Samoa Time Zone (165W). Nevertheless, Nome observes Alaska Time (135W) with DST so it is slightly more than two hours ahead of the sun in winter and over three in summer. Kotzebue, Alaska, also near the same meridian but north of the Arctic Circle, has an annual event on the Ninth of August to celebrate two sunsets the same day, one shortly after midnight and the other shortly before midnight.


          Also, China extends as far west as 7334E, but all parts of it use UTC+8 (120E), so solar "noon" can occur as late as 15:00.


          


          Daylight saving time


          
            [image: �����DST used �����DST no longer used �����DST never used]

            
              DST used DST no longer used DST never used
            

          


          Many countries, or even parts of countries, adopt daylight saving time during part of the year. This typically involves advancing clocks by an hour near the start of spring and adjusting back in autumn. Some countries also use backward daylight saving over the winter period. Modern DST was first proposed in 1907 and was widespread use in 1916 as a wartime measure aimed at conserving coal. Despite controversy, many countries have used it since then; details vary by location and change occasionally.


          


          Additional information


          
            	Russia has eleven time zones, including Kaliningrad on the Baltic Sea. France also has eleven time zones including those of France, French Guiana and numerous islands, inhabited and uninhabited. The United States has ten time zones (nine official plus that for Wake Island and its Antarctic stations). Australia has nine time zones (one unofficial and three official on the mainland plus four for its territories and one more for an Antarctic station not included in other time zones). The United Kingdom has eight time zones for itself and its overseas islands. Canada has six official time zones.


            	In terms of area, China is the largest country with only one time zone ( UTC+8). Before 1949, China was separated into five time zones. China also has the widest spanning time zone.


            	Stations in Antarctica generally keep the time of their supply bases, thus both the Amundsen-Scott South Pole Station (U.S.) and McMurdo Station (U.S.) use New Zealand time ( UTC+12 southern winter, UTC+13 southern summer).


            	The 27 N latitude passes back and forth across time zones in South Asia. Pakistan: +5, India +5:30, Nepal +5:45, India (Sikkim) +5:30, China +8:00, Bhutan +6:00, India ( Arunachal Pradesh) +5:30, Myanmar +6:30. This switching was more odd in 2002, when Pakistan enabled daylight saving time. Thus from west to east, time zones were: +6:00, +5:30, +5:45, +5:30, +8:00, +6:00, +5:30 and +6:30.


            	Because the earliest and latest time zones are 26 hours apart, any given calendar date exists at some point on the globe for 50 hours. For example, April 11 begins in time zone UTC+14 at 10:00 UTC April 10, and ends in time zone UTC-12 at 12:00 UTC April 12.


            	There are numerous places where several time zones meet, for instance at the tri-country border of Finland, Norway and Russia.


            	There are 40 time zones instead of 24 (as popularly believed). This is due to fractional hour offsets and zones with offsets larger than 12 hours near the International Date Line as well as one unofficial zone in Australia. See the list of time zones.


            	The largest time gap along a political border is the 3.5 hour gap along the border of China (UTC +8) and Afghanistan ( UTC+4:30).


            	One of the most unusual time zones is the Australian Central Western Time zone (CWST), which is a small strip of Western Australia from the border of South Australia west to E125.5, just before Caiguna. It is 8 hours ahead of UTC (UTC+8:45) and covers an area of about 35,000 km, larger than Belgium, but has a population of about 200. Although unofficial, it is universally respected in the area--as without it, the time gap in standard time at E129 (the WA/SA border) would be 1.5 hours. See Time in Australia.

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Time_zone"
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        Tim Henman


        
          

          
            
              Tim Henman
            

            
              	[image: ]
            


            
              	Country

              	[image: Flag of England] England
            


            
              	Residence

              	London, England
            


            
              	Date of birth

              	6 September 1974 (age 33)
            


            
              	Place of birth

              	[image: Flag of England] Oxford, England
            


            
              	Height

              	6 ft 1 in (185 cm)
            


            
              	Weight

              	12 st 9 lb (170 lb, 77 kg)
            


            
              	Turned pro

              	1993
            


            
              	Retired

              	September 23, 2007
            


            
              	Plays

              	Right-handed; one-handed backhand
            


            
              	Career prize money

              	$11,608,042
            


            
              	Singles
            


            
              	Career record:

              	494-273
            


            
              	Career titles:

              	11
            


            
              	Highest ranking:

              	No. 4 ( August 7, 2002)
            


            
              	Grand Slam results
            


            
              	Australian Open

              	4th (2000, 2001, 2002)
            


            
              	French Open

              	SF (2004)
            


            
              	Wimbledon

              	SF (1998, 1999, 2001, 2002)
            


            
              	US Open

              	SF (2004)
            


            
              	Doubles
            


            
              	Career record:

              	87-80
            


            
              	Career titles:

              	4
            


            
              	Highest ranking:

              	No. 62 ( February 21, 2000)
            


            
              	
                Infobox last updated on: August 22, 2007.

              
            

          


          
            
              	Olympic medal record
            


            
              	Men's Tennis
            


            
              	Silver

              	1996 Atlanta

              	Doubles
            

          


          Timothy Henry "Tim" Henman OBE (born 6 September 1974 in Oxford) is a retired English tennis player.


          He was the first player from the United Kingdom since Roger Taylor in the 1970s to reach the semi-finals of the Wimbledon Men's Singles Championship. Having reached six Grand Slam semi-finals, 11 career ATP titles, and been ranked number 4 in the world, he was Britain's most successful open era player. His playing style is Serve and Volley. Henman retired after Great Britain's Davis Cup victory over Croatia between 21 - 23 September 2007.


          


          Early life


          Henman was educated at Dragon School, Oxford and Reed's School, Cobham. He comes from a sporting family: his father was accomplished at various sports, including tennis. His grandfather and great-grandfather also competed at Wimbledon. Henman supports Oxford United Football Club and is a keen golfer.


          Between the ages of 10 and 17 he was a member of the David Lloyd Slater Squad, where he trained alongside a number of other young British tennis hopefuls. Henman won many titles at various different tournaments, some at smaller places such as Ilkleys tennis club.


          While still at school, Henman was diagnosed with osteochondritis, a bone disease (one form of chondritis). However, he kept playing tennis, and in 1992 won the National Junior titles in singles and doubles, deciding to join the professional tour in 1993.


          Tim Henman currently trains at Bisham Abbey National Sports centre in Buckinghamshire.


          


          Professional career


          Henman climbed up the rankings very quickly. In 1994, he was among the top 200 players in the world; by 1995, among the top 100; and by 1996, he had made it into the top 30 and won a medal at the Atlanta Olympics. He was the UK's highest ranked player that year, and won the Most Improved Player trophy at the ATP awards. He was subsequently elected to the ATP Tour Player Council and went on to win his first championship in January 1997. In March of that year, he underwent surgery on his elbow which kept him out of action for two months.


          During his early career he became the first player ever to be disqualified from the Wimbledon tournament in 1995. The young Henman thrashed a ball in a fit of pique during a doubles match, striking a ball girl on the head.


          In 1998, the year in which he reached Wimbledon's semi-finals for the first time, he was ranked as one of the top 10 ATP players. On December 11, 1999, Henman married his long-term girlfriend, TV producer Lucy Heald. Together they have three daughters, Rose Elizabeth "Rosie" (born in London on October 19, 2002), Olivia (born December 15, 2004), and Grace ( September 14, 2007).


          
            [image: Henman backhand volleying at Wimbledon, 2004]

            
              Henman backhand volleying at Wimbledon, 2004
            

          


          "Tiger Tim" as he is known to the British tabloids and Wimbledon diehards (many of whom assemble on Henman Hill, unofficially named for their hero) - has come close to reaching the final on a number of occasions, bowing out during the semi-final in 1998, 1999, 2001 (when just two points from victory at one point) and 2002. In 2000 he reached the fourth round and in 1996, 1997, 2003 and 2004 he was ousted during the quarter-finals. Two of those semi-final losses were to Pete Sampras, one of the greatest tennis players of all time. In another he lost to Lleyton Hewitt who was ranked number 1 in the world at the time. Other affectionate names given by Tim's fans include "Tin Man", "Timbo" and "Tiger Tim", which are often heard shouted from the stands at the Wimbledon centre court. During his second round match at Wimbledon 2007, one spectator cried out "King Henman, the Master Sorcerer of Timbledon!", which was greeted with a courteous bow from Tim himself.


          One of the tournaments in which he has been most successful is Queen's Club. He reached the final in 1999, where he lost to Pete Sampras, and went on to reach the final again in 2001 and 2002, where both times he lost to Lleyton Hewitt. In each of his semifinal losses, his opponent went on to win the Championship.


          2001 was Tim's best Wimbledon year. He beat the emerging Roger Federer in 4 sets during the quarterfinal and gained a lot of confidence coming into the semi-finals since the defending champion Pete Sampras had been knocked out. Tim faced three-time finalist Goran Ivaniević, who was likewise seeking his first Wimbledon victory. Ivaniević took the first set 7-5 after breaking Tim's serve with a return winner. Henman took the second after a tight tiebreak that seemed Ivaniević's way from the start. When Henman won the third set 6-0 the odds were very much in Henman's favour, but rain came early in the fourth set. The resulting suspension enabled his opponent to recover, and when play resumed, Ivaniević took the set on a tiebreak. Rain came again in the middle of the fifth set. Henman netted a handful of easy volleys during one of his service games, giving Ivaniević the break. Ivaniević won the decider 6-3 and subsequently went on to win the title.


          In 2003 Henman took his first and only ATP Masters Series title, winning the Paris Masters against Andrei Pavel. Better still, he beat Nikolay Davydenko, Sbastien Grosjean, Gustavo Kuerten, Roger Federer and Andy Roddick on his way to the final, and only lost one set in the entire competition.


          

          Until 2004, Henman had never progressed beyond the fourth round of any grand slam apart from Wimbledon. However, at Roland Garros he took the tournament by storm, surprising many accomplished clay-court players with his direct serve-volley style, whereas the majority of competitors on that surface, such as reigning champion Rafael Nadal, opt for a baseline approach. His run finally came to an end in the semifinals, where he was beaten by tournament favourite and eventual runner-up Guillermo Coria after winning the first set, the first that the Argentine had lost during the championships. At that time Coria had only lost once on clay in some 70 matches. Henman then continued his form and reached the quarterfinals of Wimbledon. Later that year, he added another grand slam semifinal appearance, at the U.S. Open, losing to eventual champion Roger Federer. Finally, at the end of year he qualified for the year-end Tennis Masters Cup.


          In the 2004 Summer Olympics tennis event, Henman was seeded fourth and expected to do well, but lost in the first round.


          In 2005, he lost in straight sets to Nikolay Davydenko in the third round of the Australian Open. This was considered a great disappointment, given his improved results at Grand Slams in the previous year. He went out in the second round at both the French Open and Wimbledon. In France, he lost in four sets to Luis Horna. At Wimbledon, he lost in five sets to Dmitry Tursunov after being 2-1 up; he narrowly won his first round match also in five sets, having been 2-0 down. At the US Open he lost in straight sets in the first round to Fernando Verdasco.


          
            [image: Tim Henman playing at Wimbledon, 2005]

            
              Tim Henman playing at Wimbledon, 2005
            

          


          
            [image: Tim Henman during the first round of the 2006 Australian Open, playing Dmitry Tursunov.]

            
              Tim Henman during the first round of the 2006 Australian Open, playing Dmitry Tursunov.
            

          


          Henman ended an eight-match losing streak against Lleyton Hewitt on March 25, 2006, with a 7-6 6-3 victory at the Nasdaq-100 event in Miami. The outcome was totally unexpected, but the Australian #1 didn't look strong throughout the match. However, 3 months later at 2006 The Stella Artois Championships 12 June-June 18, Henman lost to Lleyton Hewitt 6-3, 3-6, 6-2 in the semifinals and also lost to Roger Federer at Wimbledon 2006 in the 2nd round.


          Henman did not reach a Grand Slam final and his results in the latter part of his career saw him slip down the rankings to 62, leading to him being unseeded at Wimbledon in 2006 for the first time in a number of years. At that Wimbledon championships, he lost in the second round to eventual champion Federer, 6-4, 6-0, 6-2, after a five-set victory over Robin Sderling of Sweden in the first round. Henman experienced improved results with his world ranking rising to 39. However, he continued to suffer from injury problems.


          Henman was created an OBE in the 2003 New Year's Honours List. He was painted by Royal artist Christian Furr in 2005.


          In September 2006, Henman played two tournaments in the far east. Starting in Bangkok, Henman reached the Quarter Finals where he lost to Paradorn Srichaphan 6-7 6-4 7-6 after being 5-2 in the final set and serving for the match twice. Henman put this tough loss behind him and reached his first final since 2004 ( Indian Wells) at the AIG Open in Tokyo, losing to Roger Federer 6-3 6-3 after beating Mario Ančić 6-2, 6-2 in a convincing Quarter Final display.


          The following week he faltered in the third round in Madrid to David Nalbandian 6-2 2-6 7-5 after serving for the match. During this match there was reported animosity between the players over a disputed line call. Henman and Nalbandian were seen to be having words during the later changeovers.


          Although Henman was scheduled to play in both Basel & Paris at the end of the 2006 season he was cut short in the second round in Basel against the Swiss rising star Stanislas Wawrinka 2-6, 7-6, 6-4 in a match that he was in complete control of early on until he twisted his knee. He did not retire but resorted to a less mobile and thereby less attacking game that allowed Wawrinka to claw his way back.


          On Henman's last practice session before departing for the Australian Open at the start of 2007 he injured his hamstring after having recovered from his knee injury and was forced to withdraw from the tournament because of a hamstring injury. He returned in time to enter Masters Series events in Indian Wells and Miami after withdrawing from Rotterdam & Zagreb but lost in the first round in both of them.


          After these tournaments Henman travelled back to the UK to help defeat the Netherlands 4-1 by winning both his rubbers in straight sets in the Davis Cup Euro-Africa Zone match at the Birmingham NEC. The victory allows Great Britain a play off for the World Group in October 2006, to be played on Court 1 at Wimbledon in October (vs Croatia). Henman is likely to take part alongside Andy Murray, Jamie Murray, Alex Bogdanovic and Jamie Delgado.


          Henman's poor luck with injury, draws and form continued into the 2007 clay court season with first round losses to Juan Carlos Ferrero 7-5 6-2 in Monaco, Nicolas Almagro 7-5 6-1 in Rome and a poor showing against 18 year old grand slam debutant Ernests Gulbis 6-4, 6-3, 6-2 in the French Open. Henman's clay court season ended without a single set won. His Grass court season got underway on 12 June 2007 at Queens Club, but was put to an abrupt end by Croatian wildcard entry Marin Čilić. Henman lost by 2 sets to 1 (7-6, 2-6, 6-4). However, he ended the day on a high with a doubles victory with partner Lleyton Hewitt over Australian Jordan Kerr and Austrian Alexander Peya (5-7, 6-4, 10-8). An early loss at a grass court event in Nottingham bode badly for Wimbledon but in the first round Henman showed flashes of his former self to dispatch the 25th seed, Carlos Moy, in another trademark Henman fifth setter, 6-3, 1-6, 5-7, 6-2, 13-11. However, his efforts were in vain, as he was knocked out in the second round by Feliciano Lpez in 5 sets on Centre Court.


          


          Retirement


          Henman announced at a press conference on August 23, 2007 that he would retire from Tennis after the Davis Cup match against Croatia in September 2007.


          Tim Henman defeated his nemesis Dmitry Tursunov (who had won five of their six previous matches ) in the 1st round of the US Open 6-4, 3-6, 6-3, 6-4 in what many assumed would be his final grand slam match. He did in fact compete in his final grand slam match on August 31, 2007 and was defeated by Jo-Wilfried Tsonga 7-6 (7-2), 2-6, 7-5, 6-4 in the second round.


          Henman played his final match in the Davis Cup tie against Croatia on September 22, 2007. The doubles match with Jamie Murray was played on Court 1 at Wimbledon which they won 4-6 6-4 7-6 7-5. Tim fittingly hitting the winner. The match put Great Britain in an unassailable 3-0 lead and back in the World Group, with the doubles win being added to singles wins the previous day from Henman and Andy Murray. After the match Henman told Sue Barker in an interview on BBC Television and in front of the Court 1 crowd, "It's occasions like this and fans like this that I will miss so much".


          Meanwhile, Henman committed to playing a Charity Exhibition at London's Royal Albert Hall during the Seniors Tennis Event The Blackrock Masters. Henman's opponent was veteran Swede and former Wimbledon Champion Stefan Edberg, Tim won the pro-set 8-4.


          


          Singles record


          


          Titles won


          
            [image: Henman (right) lost his first round 2006 Australian Open match to Russian Dmitry Tursunov.]

            
              Henman (right) lost his first round 2006 Australian Open match to Russian Dmitry Tursunov.
            

          


          
            
              	Legend (Singles)
            


            
              	Grand Slam (0)
            


            
              	Tennis Masters Cup (0)
            


            
              	ATP Masters Series (1)
            


            
              	ATP Tour (10)
            


            
              	Challengers (2)
            

          


          
            
              	No.

              	Date

              	Tournament

              	Surface

              	Opponent in the final

              	Score
            


            
              	1.

              	October 23, 1995

              	[image: Flag of South Korea] Seoul

              	Clay

              	[image: Flag of Italy] Vincenzo Santopadre

              	6-2, 4-6, 6-4
            


            
              	2.

              	November 13, 1995

              	[image: Flag of France] Runion

              	Hard

              	[image: Flag of Germany] Patrick Baur

              	1-6, 6-3, 7-6
            


            
              	3.

              	January 6, 1997

              	[image: Flag of Australia] Sydney

              	Hard

              	[image: Flag of Spain] Carlos Moy

              	6-3, 6-1
            


            
              	4.

              	September 8, 1997

              	[image: Flag of Uzbekistan] Tashkent

              	Hard

              	[image: Flag of Switzerland] Marc Rosset

              	7-6, 6-4
            


            
              	5.

              	September 14, 1998

              	[image: Flag of Uzbekistan] Tashkent

              	Hard

              	[image: Flag of Russia] Yevgeny Kafelnikov

              	7-5, 6-4
            


            
              	6.

              	October 5, 1998

              	[image: Flag of Switzerland] Basel

              	Hard (I)

              	[image: Flag of the United States] Andre Agassi

              	6-4, 6-3, 3-6, 6-4
            


            
              	7.

              	October 9, 2000

              	[image: Flag of Austria] Vienna

              	Hard (I)

              	[image: Flag of Germany] Tommy Haas

              	6-4, 6-4, 6-4
            


            
              	8.

              	November 20, 2000

              	[image: Flag of the United Kingdom] Brighton

              	Hard (I)

              	[image: Flag of Slovakia] Dominik Hrbat

              	6-2, 6-2
            


            
              	9.

              	February 12, 2001

              	[image: Flag of Denmark] Copenhagen

              	Hard (I)

              	[image: Flag of Sweden] Andreas Vinciguerra

              	6-3, 6-4
            


            
              	10.

              	October 22, 2001

              	[image: Flag of Switzerland] Basel

              	Hard (I)

              	[image: Flag of Switzerland] Roger Federer

              	6-3, 6-4, 6-2
            


            
              	11.

              	December 31, 2001

              	[image: Flag of Australia] Adelaide

              	Hard

              	[image: Flag of Australia] Mark Philippoussis

              	6-4, 6-7, 6-3
            


            
              	12.

              	July 28, 2003

              	[image: Flag of the United States] Washington

              	Hard

              	[image: Flag of Chile] Fernando Gonzlez

              	6-3, 6-4
            


            
              	13.

              	October 27, 2003

              	[image: Flag of France] Paris

              	Carpet

              	[image: Flag of Romania] Andrei Pavel

              	6-2, 7-6, 7-6
            

          


          


          Singles finalist


          
            
              	No.

              	Date

              	Tournament

              	Surface

              	Opponent in the final

              	Score
            


            
              	1.

              	May 2, 1994

              	[image: Flag of the Philippines] Manila

              	Hard

              	[image: Flag of Australia] Michael Tebbutt

              	6-2, 6-2
            


            
              	2.

              	December 30, 1996

              	[image: Flag of Qatar] Qatar

              	Hard

              	[image: Flag of the United States] Jim Courier

              	7-5, 6-7, 6-2
            


            
              	3.

              	February 17, 1996

              	[image: Flag of Belgium] Antwerp

              	Hard (i)

              	[image: Flag of Switzerland] Marc Rosset

              	6-2, 7-5, 6-4
            


            
              	4.

              	January 12, 1998

              	[image: Flag of Australia] Sydney

              	Hard

              	[image: Flag of Slovakia] Karol Kučera

              	7-5, 6-4
            


            
              	5.

              	July 27, 1998

              	[image: Flag of the United States] Los Angeles

              	Hard

              	[image: Flag of the United States] Andre Agassi

              	6-4, 6-4
            


            
              	6.

              	January 4, 1999

              	[image: Flag of Qatar] Qatar

              	Hard

              	[image: Flag of Germany] Rainer Schttler

              	6-4, 5-7, 6-1
            


            
              	7.

              	February 15, 1999

              	[image: Flag of the Netherlands] Rotterdam

              	Carpet

              	[image: Flag of Russia] Yevgeny Kafelnikov

              	6-2, 7-6
            


            
              	8.

              	June 7, 1999

              	[image: Flag of the United Kingdom] London

              	Grass

              	[image: Flag of the United States] Pete Sampras

              	6-7, 6-4, 7-6
            


            
              	9.

              	October 4, 1999

              	[image: Flag of Switzerland] Basel

              	Carpet

              	[image: Flag of Slovakia] Karol Kučera

              	6-4, 7-6, 4-6, 4-6, 7-6
            


            
              	10.

              	February 14, 2000

              	[image: Flag of the Netherlands] Rotterdam

              	Hard (i)

              	[image: Flag of France] Cdric Pioline

              	6-7, 6-4, 7-6
            


            
              	11.

              	March 6, 2000

              	[image: Flag of the United States] Scottsdale

              	Hard

              	[image: Flag of Australia] Lleyton Hewitt

              	6-4, 7-6
            


            
              	12.

              	August 7, 2000

              	[image: Flag of the United States] Cincinnati

              	Hard

              	[image: Flag of Sweden] Thomas Enqvist

              	7-6, 6-4
            


            
              	13.

              	June 11, 2001

              	[image: Flag of the United Kingdom] London

              	Grass

              	[image: Flag of Australia] Lleyton Hewitt

              	7-6, 7-6
            


            
              	14.

              	February 18, 2002

              	[image: Flag of the Netherlands] Rotterdam

              	Hard (i)

              	[image: Flag of France] Nicolas Escud

              	3-6, 7-6, 6-4
            


            
              	15.

              	March 11, 2002

              	[image: Flag of the United States] Indian Wells

              	Hard

              	[image: Flag of Australia] Lleyton Hewitt

              	6-1, 6-2
            


            
              	16.

              	June 10, 2002

              	[image: Flag of the United Kingdom] London

              	Grass

              	[image: Flag of Australia] Lleyton Hewitt

              	4-6, 6-1, 6-4
            


            
              	17.

              	March 8, 2004

              	[image: Flag of the United States] Indian Wells

              	Hard

              	[image: Flag of Switzerland] Roger Federer

              	6-3, 6-3
            


            
              	18.

              	October 2, 2006

              	[image: Flag of Japan] Tokyo

              	Hard

              	[image: Flag of Switzerland] Roger Federer

              	6-3, 6-3
            

          


          


          Doubles record


          


          Titles won


          
            
              	Tennis Masters Series (2)
            


            
              	ATP Tour (2)
            


            
              	Challengers (3)
            

          


          
            
              	No.

              	Date

              	Tournament

              	Surface

              	Partner

              	Opponents in the final

              	Score
            


            
              	1.

              	1995

              	Manchester, UK

              	Grass

              	[image: Flag of the United Kingdom] Mark Petchey

              	[image: Flag of Italy] Diego Nargiso

              	6-3, 6-4
            


            
              	2.

              	1995

              	Azores, Portugal

              	Hard

              	[image: Flag of Germany] David Saceanu

              	[image: Flag of the United Kingdom] Chris Wilkinson

              	6-2, 6-2
            


            
              	3.

              	1995

              	Seoul, South Korea

              	Clay

              	[image: Flag of the United Kingdom] Andrew Richardson

              	[image: Flag of Italy] Vincenzo Santopadre

              	6-2, 6-1
            


            
              	4.

              	1997

              	Basel, Switzerland

              	Carpet

              	[image: Flag of Switzerland] Marc Rosset

              	[image: Flag of the United States] Jim Grabb

              	7-6, 6-7, 7-6
            


            
              	5.

              	1999

              	London, UK

              	Carpet

              	[image: Flag of the United Kingdom] Greg Rusedski

              	[image: Flag of South Africa] Wayne Ferreira

              	6-3, 7-6
            


            
              	6.

              	1999

              	Monte Carlo Masters

              	Clay

              	[image: Flag of France] Olivier Delaitre

              	[image: Flag of the Czech Republic] David Rikl

              	6-2, 6-3
            


            
              	7.

              	2004

              	Monte Carlo Masters

              	Clay

              	[image: Flag of Serbia and Montenegro] Nenad Zimonjić

              	[image: Flag of Argentina] Martin Rodriguez

              	7-5, 6-2
            

          


          


          Doubles finalist


          
            
              	Olympic Games (1)
            


            
              	ATP Tour (1)
            

          


          
            	1996 Atlanta Olympics with Neil Broad, lost to Todd Woodbridge and Mark Woodforde (Australia)


            	2000 Rotterdam with Yevgeny Kafelnikov, lost to David Adams and John-Laffnie de Jager, South Africa

          


          
            	Note: The Tennis Masters Series, Masters Series and ATP Masters Series Events - as they are variously referred to, are a group of tournaments with more prestige than normal tour events, but less importance than the Grand Slams.

          


          


          Performance timeline


          
            
              	Tournament

              	1994

              	1995

              	1996

              	1997

              	1998

              	1999

              	2000

              	2001

              	2002

              	2003

              	2004

              	2005

              	2006

              	2007

              	Career SR

              	Career Win-Loss
            


            
              	Australian Open

              	A

              	A

              	2R

              	3R

              	1R

              	3R

              	4R

              	4R

              	4R

              	A

              	3R

              	3R

              	1R

              	A

              	0 / 10

              	18-10
            


            
              	French Open

              	LQ

              	LQ

              	1R

              	1R

              	1R

              	3R

              	3R

              	3R

              	2R

              	3R

              	SF

              	2R

              	2R

              	1R

              	0 / 12

              	16-12
            


            
              	Wimbledon

              	1R

              	2R

              	QF

              	QF

              	SF

              	SF

              	4R

              	SF

              	SF

              	QF

              	QF

              	2R

              	2R

              	2R

              	0 / 12

              	42-12
            


            
              	U.S. Open

              	A

              	2R

              	4R

              	2R

              	4R

              	1R

              	3R

              	3R

              	3R

              	1R

              	SF

              	1R

              	2R

              	2R

              	0 / 12

              	20-12
            


            
              	Grand Slam Win-Loss

              	0-1

              	4-2

              	8-4

              	7-4

              	8-4

              	8-4

              	10-4

              	12-4

              	11-4

              	6-3

              	16-4

              	4-4

              	2-4

              	2-3

              	N/A

              	98-49
            


            
              	Tennis Masters Cup

              	A

              	A

              	A

              	RR

              	SF

              	A

              	A

              	A

              	A

              	A

              	RR

              	A

              	A

              	A

              	0 / 3

              	4-4
            


            
              	ATP Masters Series
            


            
              	Indian Wells Masters

              	A

              	A

              	A

              	A

              	1R

              	QF

              	2R

              	3R

              	F

              	2R

              	F

              	QF

              	2R

              	1R

              	0 / 10

              	20-10
            


            
              	Miami Masters

              	A

              	A

              	2R

              	1R

              	SF

              	3R

              	QF

              	2R

              	4R

              	2R

              	2R

              	QF

              	3R

              	1R

              	0 / 12

              	16-12
            


            
              	Monte Carlo Masters

              	A

              	A

              	A

              	A

              	1R

              	2R

              	2R

              	QF

              	SF

              	A

              	QF

              	1R

              	1R

              	1R

              	0 / 9

              	11-9
            


            
              	Rome Masters

              	A

              	A

              	A

              	2R

              	2R

              	3R

              	2R

              	2R

              	1R

              	1R

              	3R

              	3R

              	3R

              	1R

              	0 / 11

              	12-11
            


            
              	Hamburg Masters

              	A

              	A

              	A

              	A

              	2R

              	QF

              	3R

              	1R

              	2R

              	3R

              	2R

              	3R

              	A

              	A

              	0 / 8

              	11-8
            


            
              	Canada Masters

              	A

              	A

              	3R

              	1R

              	SF

              	2R

              	1R

              	2R

              	3R

              	2R

              	2R

              	1R

              	2R

              	A

              	0 / 11

              	10-11
            


            
              	Cincinnati Masters

              	A

              	A

              	2R

              	1R

              	1R

              	QF

              	F

              	SF

              	2R

              	1R

              	3R

              	2R

              	1R

              	1R

              	0 / 12

              	16-12
            


            
              	Madrid Masters (Stuttgart)

              	A

              	A

              	1R

              	3R

              	2R

              	2R

              	3R

              	QF

              	2R

              	1R

              	3R

              	2R

              	3R

              	A

              	0 / 11

              	10-11
            


            
              	Paris Masters

              	A

              	A

              	1R

              	2R

              	2R

              	3R

              	2R

              	2R

              	3R

              	W

              	3R

              	A

              	A

              	A

              	1 / 9

              	10-8
            


            
              	ATP Tournaments Won

              	0

              	0

              	0

              	2

              	2

              	0

              	2

              	2

              	1

              	2

              	0

              	0

              	0

              	0

              	N/A

              	12
            


            
              	Year End Ranking

              	167

              	95

              	29

              	17

              	7

              	11

              	10

              	9

              	8

              	15

              	6

              	36

              	39

              	292

              	N/A

              	N/A
            

          


          
            	A = did not participate in the tournament


            	LQ = lost in qualifying draw


            	SR = the ratio of the number of singles tournaments won to the number of those tournaments played

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Tim_Henman"
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        Timothy West
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              Timothy West on London Underground train.
            

          


          Timothy West CBE (born October 20, 1934) is an English film, stage and television actor. He was born in Bradford, Yorkshire of the Earl De La Warr family, and educated at the John Lyon School, a boys' independent school in Harrow on the Hill in London and also at Bristol Grammar School in Bristol, where he was a classmate of Julian Glover. Timothy is married to the actress Prunella Scales and with her, prominently supports the British Labour Party. The couple are both patrons of the Lace Market Theatre in Nottingham.


          Timothy is currently starring in Harold Pinter's The Lover & The Collection at the Comedy Theatrein London.


          


          Life and career


          West's craggy looks ensured a career as a character actor rather than a leading man. He began his career as an Assistant Stage Manager at the Wimbledon Theatre in 1956, and followed this with several seasons of repertory theatre. He acted at the Piccadilly Theatre in 1959 and was with the Royal Shakespeare Company in 1965 at Stratford and the Aldwych Theatre. He was Artistic Director of the Forum Theatre, Billingham from 1980-81 and was appointed Director-in-Residence at the University of Western Australia in 1982.


          Having spent years as a familiar face who never quite became a household name, his big chance came with the major television series, Edward the Seventh (1975), in which he played the title role and his real-life sons, Samuel and Joseph, played the sons of King Edward VII as children. Other major roles have included parts in the films, Nicholas and Alexandra (1972), The Thirty-Nine Steps (1978) and Cry Freedom (1987). In 1997, he played Gloucester in the BBC television production of King Lear. He is the son of the actor (Harry) Lockwood West.


          

          He was created a Commander of the British Empire (CBE) for his services to drama in 1984.


          In 2001, West played the older Maurice in Iris, while his actor son, Samuel West, played young Maurice.


          In 2002 he made a guest appearance in the BBC Radio 4 series The Further Adventures of Sherlock Holmes.


          In 2004, he toured Australia with the Carl Rosa Company as Director of the production of HMS Pinafore, also singing the role of Sir Joseph Porter. He was replaced in the singing role by Dennis Olsen for the Perth and Brisbane performances.


          He is president of the London Academy of Music and Dramatic Art, and a supporter of the charity Cancer Research UK.


          West has also appeared as the presenter for Midlands ( Central TV) Waterworld.


          


          Stage roles


          
            	Opening of St Pancras railway station as William Henry Barlow, Tuesday 6 November 2007


            	Coriolanus as Menenius, 2007, Royal Shakespeare Company, Stratford-upon-Avon


            	King Lear (2003) with English Touring Theatre Company, as Lear


            	The External


            	King Lear as Lear, 1971 Edinburgh Festival


            	The Merchant of Venice as Shylock, 1981 Royal Flemish Theatre Brussels in association with The British Council

          


          


          TV roles


          
            	Big Breadwinner Hog (1969) as Lennox


            	Edward the Seventh (1975)


            	Hedda (1975)


            	Brass (1982) as Bradley Hardacre


            	The Good Doctor Bodkin Adams (1986): this was a TV docudrama based on the 1957 trial of John Bodkin Adams, played by West; Adams was controversially acquitted of murdering an elderly female patient, but is thought to have been Britain's second worst serial killer.


            	Churchill and the Generals (1988) as Winston Churchill


            	Blore, MP (play)


            	Framed (1993)


            	Goodnight Sweetheart, comedy series as MI6 agent "MacDuff"


            	King Lear (1997) as Gloucester


            	Bedtime (series, 2001)


            	Bleak House (series, 2005) as Sir Leicester Deadlock

          


          


          Film roles


          
            	The Day of the Jackal (1973)


            	The Thirty-Nine Steps (1978)


            	Cry Freedom (1987)


            	Ever After (1998)


            	Iris (2001) (as the older Maurice)

          


          


          Autobiography


          
            	A Moment Towards the End of the Play, 2001, ISBN 1-85459-619-5

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Timothy_West"
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              Timpani
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                    	Classification
                  


                  
                    	
                      Percussion instrument

                    
                  


                  
                    	More articles
                  


                  
                    	
                      
                        	Kus


                        	Naqareh


                        	Naker

                      

                    
                  

                

              
            

          


          Timpani (also known colloquially as kettle drums) are musical instruments in the percussion family. A type of drum, they consist of a skin called a head stretched over a large bowl commonly made of copper. They are played by striking the head with a specialized drum stick called a timpani stick or timpani mallet. Unlike most drums, they produce a definite pitch when struck. Timpani evolved from military drums to become a staple of the classical orchestra by the last third of the 18th century. Today, they are used in many types of musical ensembles including concert, marching, and even rock bands.


          Timpani is an Italian plural, the singular of which is timpano. However, this is rarely used in informal English speech as a timpano is typically referred to as a drum, a timpani, or simply a timp. A musician who plays the timpani is known as a timpanist.


          


          Alternative spellings


          Alternative spellings with y in place of either or both is  tympani, tympany, or timpany  are occasionally encountered in older English texts. This substitution is taken from the Latin word tympanum, from which the Italian word descends. While the word timpani has been widely adopted in the English language, some English speakers choose to use the word kettledrums. The German word for timpani is Pauken, and the French is timbales.


          


          Construction


          


          Basic timpano


          The basic timpano consists of a drumhead stretched across the opening of a bowl typically made of copper or, in less expensive models, fibreglass and sometimes aluminium. In the Sachs-Hornbostel classification, it is thus considered a membranophone. The drumhead is affixed to a hoop (also called a fleshhoop), which in turn is held onto the bowl by a counterhoop, which is then held by means of a number of tuning screws called tension rods placed regularly around the circumference. The head's tension can be adjusted by loosening or tightening the rods. Most timpani have six to eight tension rods.


          The shape of the bowl contributes to the tone quality of the drum. For example, hemispheric bowls produce brighter tones while parabolic bowls produce darker tones. Another factor that affects the timbre of the drum is the quality of the bowl's surface. Copper bowls may have a smooth, machined surface or a rough surface with many small dents hammered into it.


          Timpani come in a variety of sizes from about 84 centimeters (33 inches) in diameter down to piccolo timpani of 30 centimeters (12 inches) or less. A 33-inch drum can produce the C below the bass clef, and speciality piccolo timpani can play up into the treble clef. In Darius Milhaud's 1923 ballet score La cration du monde, the timpanist must play the F sharp at the bottom of the treble clef.


          Each individual drum typically has a range of a perfect fifth to an octave.
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          Machine timpani


          Changing the pitch of a timpano by turning each tension rod individually is a laborious process. In the late 19th century, mechanical systems to change the tension of the entire head at once were developed. Any timpani equipped with such a system may be called machine timpani, although this term commonly refers to drums that use a single handle connected to a spider-type tuning mechanism.
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          Pedal timpani


          By far the most common type of timpani used today are pedal timpani, which allow the tension of the head to be adjusted using a pedal mechanism. Typically, the pedal is connected to the tension screws via a spider-like system of metal rods.


          There are three types of pedal mechanisms in common use today:


          
            	The ratchet-clutch system uses a ratchet and pawl to hold the pedal in place. The timpanist must first disengage the clutch before using the pedal to tune the drum. When the desired pitch is achieved, the timpanist must then reengage the clutch.


            	In the balanced action system, a spring or hydraulic cylinder is used to balance the tension on the timpani head so that the pedal will stay in position and the head will stay at pitch. The pedal on a balanced action drum is sometimes called a floating pedal since there is no clutch holding it in place.


            	The friction clutch or post and clutch system uses a clutch that moves along a post. Disengaging the clutch frees it from the post, allowing the pedal to move without restraint.

          


          Any pedal drums that are tuned using the spider system can be called Dresden timpani, though the term is most often used for drums whose design is similar to the original pedal timpani built in Dresden (see below). Strictly speaking, a Dresden drum has a pedal that is attached at the player's side. The timpanist can move this pedal with ankle motion. A Berlin-style pedal is attached by means of a long arm to the opposite side of the drum, and the timpanist must use his entire leg to adjust the pitch.


          The drums most professional timpanists use are Dresden timpani, commonly with a ratchet-clutch or friction clutch pedal. Most school bands and orchestras below the university level use cheaper, more durable timpani. The mechanical parts of these timpani are almost completely contained within the frame and bowl of the drum. They may use any of the pedal mechanisms, though the balanced action system is by far the most common, followed by the friction clutch system. Many professionals also use these drums for gigs and outdoor performances because of their durability.
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          Chain timpani


          On chain timpani, the tension rods are connected by a roller chain much like the one found on a bicycle, though some manufacturers have used other materials, including steel cable. In these systems, all the tension screws can then be tightened or loosened by one handle. Though far less common than pedal timpani, chain and cable drums still have practical uses. Occasionally, a player is forced to place a drum behind other items so that he cannot reach it with his foot. Professional players may also use exceptionally large or small chain and cable drums for special low or high notes.


          


          Other tuning mechanisms


          A rare tuning mechanism allows the pitch of the head to be changed by rotating the drum itself. A similar system is used on rototoms. Jenco, a company better known for mallet percussion, made timpani tuned in this fashion.


          In the early 20th century, Hans Schnellar, then timpanist of the Vienna Philhamonic, developed a tuning mechanism in which the bowl is moved via a handle that connects to the base, and the head remains stationary. These drums are referred to as Viennese timpani (Wiener Pauken) or Schnellar timpani. Adams Musical Instruments developed a pedal-operated version of this tuning mechanism in the early 21st century.


          


          Timpani heads


          Like most drumheads, timpani heads can be found made from two materials: animal skin (typically calfskin or goatskin) and plastic (typically PET film). Plastic heads are durable, weather resistant, and relatively inexpensive. Thus, they are more commonly used than natural skin heads. However, many professional players prefer skin heads because they feel the heads produce a warmer, better quality timbre. Timpani heads are sized based on the size of the head, not the size of the timpani bowl. For example, a 23" Timpani may require a 25" timpani head.


          


          Sticks and mallets
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          Timpani are typically struck with a special type of drumstick fittingly called a timpani stick or timpani mallet. Timpani sticks are used in pairs. They have two components: a shaft and a head. The shaft is typically made from wood  usually hickory, cherry, birch, persimmon, or maple  or bamboo, but may also be made from aluminium or graphite. The head of the stick can be constructed from a number of different materials, though felt wrapped around a wood core is the most common. Other core materials include felt and cork, and other wrap materials include leather. Sticks can also have exposed wood heads. These are used as a special effect and in authentic performances of Baroque music.


          Although it is not commonly written in the music, timpanists will change sticks  often many times within the same piece  to suit the nature of the music. However, choice of stick during performance is entirely subjective and depends on the timpanist's own preference, and occasionally, the wishes of the conductor. Thus, most timpanists own a great number of timpani sticks. The weight of the stick, the size of the head, the materials used for the shaft, core, and wrap, and the method used to wrap the head all contribute to the timbre the stick produces.


          In the early 20th century and before, sticks were often made with whalebone shafts, wood cores, and sponge wraps. Composers of that era often specified sponge-headed sticks. Modern timpanists execute such passages with standard felt mallets.


          


          In the modern ensemble
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          A set of timpani


          A standard set of timpani (sometimes called a timpani console) consists of four drums: roughly 80cm (32in), 75cm (29in), 66cm (26in), and 61cm (23in) in diameter. The range of this set is roughly the D below the bass clef to the top-line bass clef A. A great majority of the orchestral repertoire can be played using these four drums. However, Leonard Bernstein requires the timpanist to execute both a top-line bass clef A flat and the B flat above it on the same drum in the Overture to Candide. Adding a 51cm (20in) piccolo timpano to the standard set of four extends the range upwards by a few semitones. This is the instrument which Igor Stravinsky specifies for the production of the B below middle C in The Rite of Spring, and from which Maurice Ravel expects the D above that in L'Enfant et les Sortilges. Walter Piston points out that "these small drums, even if available, certainly lack the characteristic resonance and sonority of timpani".


          Beyond this extended set of five, any added drums are nonstandard. Many professional orchestras and timpanists own multiple sets of timpani consisting of both pedal and chain drums allowing them to execute music that cannot be performed correctly using a standard set of four or five drums.


          Many schools and ensembles that cannot afford to purchase equipment regularly only have a set of three timpani. It consists of 75cm (29in), 66cm (26in), and 61cm (23in) drums. Its range extends down only to the F below the bass clef.


          The drums are set up in an arc around the performer. Traditionally, North American and French timpanists set their drums up with the lowest drum on the left and the highest on the right, while German and Austrian players set them up the opposite way. Over time, that distinction has blurred: many German and European players have adopted the North American layout and vice versa.


          


          Timpanists


          
            [image: Balanced action timpani are used in outdoor performances because of their durability.]

            
              Balanced action timpani are used in outdoor performances because of their durability.
            

          


          Throughout their education, timpanists are trained as percussionists, and they learn to play all instruments of the percussion family along with timpani. However, when appointed to a principal timpani chair in a professional orchestra or concert band, a timpanist is not required to play any other instruments. In his book Anatomy of the Orchestra, Norman Del Mar writes that the timpanist is "king of his own province", and that "a good timpanist really does set the standard of the whole orchestra." A member of the percussion section sometimes doubles as assistant timpanist and plays timpani in some repertoiresuch as overtures and concertosas well as any second timpani parts.


          Most pieces of music call for one timpanist playing one set of timpani. However, occasionally composers seeking a thicker texture or a greater palette of pitches ask for multiple players to perform on one or many sets of timpani. Gustav Mahler writes for two timpanists in six of his symphonies. Gustav Holst uses two timpanists to achieve the range of notes needed to echo the main theme in "Jupiter" from The Planets suite. Using two timpanists is relatively common in late Romantic and 20th century works for large orchestras, although the early Romantic composer Hector Berlioz calls for eight pairs of timpani played by ten timpanists in the Grande Messe des morts.


          


          Timpani concertos


          A few concertos have been written for timpani. The 18th century composer Johann Fischer wrote a symphony for eight timpani and orchestra, which requires the solo timpanist to play eight drums simultaneously. In 1983, William Kraft, a well regarded American percussionist and composer, composed his Concerto for Timpani and Orchestra, which won second prize in the Kennedy Centre Friedheim Awards. Gordon Jacob wrote a concerto for timpani and wind band in 1984. In the year 2000, American composer Philip Glass wrote his Concerto Fantasy for Two Timpanists and Orchestra, which has its two soloists each playing seven timpani.


          


          Performance techniques


          


          Striking the drum


          For general playing, a timpanist will beat the head approximately 4 inches in from the edge. Beating at this spot produces the round, resonant sound commonly associated with timpani. A timpani roll is executed by rapidly striking the drum, alternating between left and right sticks, extending the duration of the sound as required and allowing increases or decreases in volume. Anton Bruckner's 7th Symphony requires a continuous roll on a single drum for over two-and-a-half minutes. In general, timpanists do not use multiple stroke rolls like those played on the snare drum.


          The tone quality of the drum can be altered without switching sticks or adjusting the tuning of the drum. For example, by playing closer to the edge of the head, the sound becomes thinner. A more staccato sound can be produced by changing the velocity of the stroke. There are many more variations in technique a timpanist uses during the course of playing to produce subtle timbral differences.


          


          Tuning


          Prior to playing the instruments, the timpanist must clear the heads by equalizing the tension at each tuning screw. This is done so every spot on the head is tuned to exactly the same pitch. When the head is clear, the timpano will produce a beautiful, in-tune sound. If the head is not clear, the pitch of the drum will rise or fall after the initial impact, and the drum will produce different pitches at different dynamic levels.
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          In performance, tuning is typically accomplished with a method called interval tuning. Timpanists who do not have absolute pitch obtain a reference pitch from a tuning fork, pitch pipe, or a note played by another instrument in the course of the performance, then use musical intervals to arrive at the desired note. For example, to tune the timpani to G and C, a timpanist may sound an A with a tuning fork, then sing, hum, or think a minor third above that A to tune the C, and then sing a perfect fourth below the C to tune the G. Timpanists are required to have a well-developed sense of relative pitch, and must develop techniques to tune undetectably and accurately in the middle of a performance.


          Some timpani are equipped with tuning gauges, which provide a visual indication of the drum's pitch. They are physically connected either to the counterhoop, in which case the gauge indicates how far the counterhoop is pushed down, or the pedal, in which case the gauge indicates the position of the pedal. These gauges are accurate when used correctly. However, when the drum is moved, the overall pitch of the head can change, thus the markers on the gauges are not reliable unless they have been adjusted immediately preceding the performance. Gauges are especially useful when performing music that involves fast tuning changes that do not allow the player to listen to the new pitch before playing it. Even when gauges are available, good timpanists will check their intonation by ear before playing.


          Occasionally, players use the pedals to retune a drum while playing it. Portamento effects can be achieved by changing the pitch of the drum while it can still be heard. This is commonly called a glissando, though this use of the term is not strictly correct. The most effective glissandos are those from low notes to high notes and those performed during rolls. One of the first composers to call for a timpani glissando was Carl Nielsen, who used two sets of timpani, both playing glissandos at the same time, in his Symphony No. 4 ("The Inextinguishable").


          Pedaling refers to changing the pitch of the drum with the pedal; it is an alternate term for tuning. In general, timpanists reserve this term for passages where the performer must change the pitch of a drum in the midst of playing for example, playing two consecutive notes of different pitches on the same drum. Early 20th century composers such as Nielsen, Bla Bartk, Samuel Barber, and Richard Strauss took advantage of the freedom pedal timpani afforded, often giving the timpani the bass line.


          


          


          Muffling


          Muffling or damping is an implicit part of playing timpani. Often, timpanists will muffle notes so they only sound for the length indicated by the composer. However, early drums did not resonate nearly as long as modern timpani, so composers often just wrote a note when the timpanist was to hit the drum without worrying about the sustain. Today, timpanists must use their ear and the score of the piece to determine the actual length the note should sound.


          The typical method of muffling is to place the pads of the fingers against the head while holding onto the timpani stick with the thumb and index finger. Timpanists are required to develop techniques to stop all vibration of the drumhead without making any sound from the contact of their fingers.


          Muffling is often referred to as muting, which can also refer to playing the drums with mutes on them (see below).


          


          Extended techniques


          
            	It is typical for only one timpano to be struck at a time, but occasionally composers will ask for two notes to be struck at once. This is called a double stop, a term borrowed from the string instrument vocabulary. Ludwig van Beethoven uses this effect in the slow movement of his Ninth Symphony.


            	To play more than two simultaneous notes, a timpanist can hold two sticks in one hand much like a marimbist, or more than one timpanist can be employed. Hector Berlioz writes fully voiced chords for eight timpanists, each playing a pair of drums, in Grande Messe des morts.


            	When the timpani are struck directly in the centre of the head, the drums have a sound that is almost completely devoid of tone and resonance. George Gershwin uses this effect in An American in Paris. A variation of this is to strike the head while two fingers of one hand lightly press and release spots near the centre. When done correctly, the head will vibrate at a harmonic, much like the similar effect on a string instrument.


            	Often, when one drum is struck, another will vibrate quietly. In orchestral playing, timpanists must avoid this effect, called sympathetic resonance, but composers have exploited this effect in solo pieces, such as Elliot Carter's Eight Pieces for Four Timpani.


            	Sometimes composers will specify that timpani be played con sordino (with mute) or coperti (covered), both of which indicate that mutes should be placed on the head. Timpani mutes are typically small pieces of felt or leather. The degree the head is dampened can be altered by placing the mute at different spots on the head. Barber specifies that the timpani be played con sordino in a section of Medea's Meditation and Dance of Vengeance. Additionally, mutes are often placed on unused drums to prevent sympathetic resonance.


            	Composers will sometimes specify that the timpani should be struck with implements other than timpani sticks. It is common in timpani etudes and solos for performers to play with their hands or fingers. Leonard Bernstein calls for maracas on timpani in both the "Jeremiah" Symphony and Symphonic Dances from West Side Story. Edward Elgar attempts to use the timpani to imitate the engine of an ocean liner in his "Enigma" Variations by requesting the timpanist play with snare drum sticks. However, snare drum sticks tend to produce too loud a sound, and since this work's premiere, the passage in question has been performed by striking the timpani with coins.


            	Robert W. Smith's Songs of Sailor and Sea calls for a "whale sound" on the largest timpano. This is achieved by moistening the thumb and rubbing it from the edge to the centre of the drumhead.


            	Another technique used primarily in solo work, such as John Beck's Sonata for Timpani, is striking the copper bowls. Timpanists tend to be reluctant to strike the bowls at loud dynamic levels or with hard sticks, since copper can be dented easily.


            	Occasionally a composer will ask for a metal object, commonly an upside-down cymbal, to be placed upon the drumhead and then struck or rolled while executing a glissando on the drum. Joseph Schwantner used this technique in From A Dark Millennium.

          


          


          History
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          Pre-orchestral history


          In 1188, Cambro-Norman chronicler Gerald of Wales wrote, "Ireland uses and delights in two instruments only, the harp namely, and the tympanum."


          Arabic nakers, the direct ancestors of most timpani, were brought to 13th century Continental Europe by Crusaders and Saracens. These drums, which were small (with a diameter of about 2022cm or 88in) and mounted to the player's belt, were used primarily for military ceremonies. This form of timpani remained in use until the 16th century.


          In 1457, a Hungarian legation sent by King Ladislaus V carried larger timpani mounted on horseback to the court of King Charles VII in France. This variety of timpani had been used in the Middle East since the 12th century. These drums evolved together with trumpets to be the primary instruments of the cavalry. This practice continues to this day in sections of the British Army, and timpani continued to be paired with trumpets when they entered the classical orchestra.


          Over the next two centuries, a number of technical improvements were made to timpani. Originally, the head was nailed directly to the shell of the drum. In the 15th century, heads began to be attached and tensioned by a counterhoop that was tied directly to the shell. In the early 16th century, the bindings were replaced by screws. This allowed timpani to become tunable instruments of definite pitch.


          


          Timpani in the orchestra


          Jean-Baptiste Lully is the first known composer to have scored for timpani, which he included in the orchestra for his 1675 opera Thse. Other seventeenth-century composers soon followed suit. In music of this time, timpani are almost always tuned with the tonic note of the piece on the high drum and the dominant on the low drum a perfect fourth apart. Timpani are often treated as transposing instruments in the music of this period: the notes were written as C and G with the actual pitches indicated at the top of the score (for example, Timpani in DA).


          Later in the Baroque era, Johann Sebastian Bach wrote a secular cantata titled " Tnet, ihr Pauken! Erschallet, Trompeten!", which translates roughly to "Sound off, ye timpani! Sound, trumpets!" Naturally, the timpani are placed at the forefront: the piece starts with a timpani solo and the chorus and timpani trade the melody back and forth. Bach reworked this movement in part 1 of the Christmas Oratorio.
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          Ludwig van Beethoven revolutionized timpani music in the early 19th century. He not only wrote for drums tuned to intervals other than a fourth or fifth, but he gave a prominence to the instrument as an independent voice beyond programmatic use (as in Bach's "Tnet, ihr Pauken!"). For example, his Violin Concerto (1806) opens with four solo timpani strokes, and the scherzo of his Ninth Symphony (1824) sets the timpani against the orchestra in a sort of call and response.


          The next major innovator was Hector Berlioz. He was the first composer to indicate the exact sticks that should be used felt-covered, wooden, etc. In several of his works, including Symphonie fantastique (1830), he demanded the use of several timpanists at once.


          Until the late 19th century, timpani were hand-tuned; that is, there was a sequence of screws with T-shaped handles, called taps, which altered the tension in the head when turned by players. Thus, tuning was a relatively slow operation, and composers had to allow a reasonable amount of time for players to change notes if they wanted to be sure of a true note. The first 'machine' timpani, with a single tuning handle, was developed in 1812. The first pedal timpani originated in Dresden in the 1870s and are called Dresden timpani for this reason. However, since vellum was used for the heads of the drums, automated solutions were difficult to implement since the tension would vary unpredictably across the drum. This could be compensated for by hand-tuning, but not easily by a pedal drum. Mechanisms continued to improve in the early 20th century.


          Despite these problems, composers eagerly exploited the opportunities the new mechanism had to offer. By 1915, Carl Nielsen was demanding glissandos on timpani in his Fourth Symphony impossible on the old hand-tuned drums. However, it took Bla Bartk to more fully realize the flexibility the new mechanism had to offer. Many of his timpani parts require such a range of notes that it would be unthinkable to attempt them without pedal drums.


          


          Timpani outside the orchestra
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          Later, timpani were adopted into other classical music ensembles such as concert bands. In the 1970s, marching bands and drum and bugle corps, which evolved both from traditional marching bands and concert bands, began to include marching timpani. Each player carried a single drum, which was tuned by a hand crank. Marching timpani were heavy and awkward to play, as the drumhead was almost at the player's chest. Often, during intricate passages, the timpani players would put their drums on the ground by means of extendable legs, and they would be played more like conventional timpani, but with a single player per drum. In the early 1980s, Drum Corps International (DCI), a drum corps governing body, allowed timpani and other percussion instruments to be permanently grounded. This was the beginning of the end for marching timpani: Eventually, standard concert timpani found their way onto the football field as part of the front ensemble, and marching timpani fell out of common usage.


          As rock and roll bands started seeking to diversify their sound, timpani found their way into the studio. Starting in the 1960s, drummers for high profile rock acts like The Beatles, Led Zeppelin, The Beach Boys, and Queen incorporated timpani into their music. This led to the use of timpani in progressive rock. Emerson, Lake & Palmer recorded a number of rock covers of classical pieces that utilize timpani.


          Jazz musicians also experimented with timpani. Sun Ra used it occasionally in his Arkestra (played, for example, by percussionist Jim Herndon on the songs "Reflection in Blue" and "El Viktor," both recorded in 1957). In 1964, Elvin Jones incorporated timpani into his drum kit on John Coltrane's four-part composition A Love Supreme.


          Jonathan Haas is one of the few timpanists who markets himself as a soloist. Haas, who began his career as a solo timpanist in 1980, is notable for performing music from many genres including jazz, rock, and classical. In fact, he released an album with a rather unconventional jazz band called Johnny H. and the Prisoners of Swing. Glass' Concerto Fantasy..., commissioned by Haas, put two soloists in front of the orchestra, an atypical placement for the instruments.


          
            Retrieved from " http://en.wikipedia.org/wiki/Timpani"
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              	Tim Rice
            


            
              	Birth name

              	Timothy Miles Bindon Rice
            


            
              	Born

              	November 10, 1944 (1944-11-10)
            


            
              	Origin

              	[image: Flag of England] Amersham, Buckinghamshire, England
            


            
              	Genre(s)

              	Musical Theatre, Film, Television
            


            
              	Occupation(s)

              	Lyricist
            

          


          Sir Timothy Miles Bindon Rice (born November 10, 1944) is an English Academy Award, Golden Globe Award, Tony Award and Grammy Award winning lyricist, author, radio presenter and television gameshow panelist.


          


          Career


          Rice was born in Amersham, Buckinghamshire, England, and was educated at Aldwickbury school, St Albans School and Lancing College. He is best known for his collaborations with Andrew Lloyd Webber, with whom he wrote Joseph and the Amazing Technicolor Dreamcoat, Jesus Christ Superstar and Evita, and his work for The Walt Disney Company with Alan Menken and Sir Elton John. He also collaborated with Bjrn Ulvaeus and Benny Andersson of ABBA on Chess and with Rick Wakeman on the concept albums 1984 and Cost of Living.


          He was a co-founder of the Guinness Book of British Hit Singles and served as an editor from 1977 to 1996. He has also been a frequent guest panelist for many years on the radio panel games Just a Minute and Trivia Test Match. Rice often jokes that he is most recognised in America for his appearance in the film About a Boy. The film includes several clips from a (real) edition of the game show Countdown on which he was the guest adjudicator. His other interests include cricket (he was President of the Marylebone Cricket Club in 2002) and maths. He wrote the foreword to the book Why do buses come in threes? by Rob Eastaway and Jeremy Wyndham, and featured prominently in Tony Hawks' One Hit Wonderland, where he co-wrote the song which gave Hawks a top twenty hit in Albania.


          Rice was interviewed by Dom Joly in the cult British sketch show Trigger Happy TV. Whilst discussing Rice's autobiography somewhere near Kensington Church Street in London, Joly feigns a severe migraine, prompting Rice to ask "Are you OK? - you're not about to die are you?" Joly attempts to continue the interview but after some moments he wanders off declaring, "I'm sorry I can't do this anymore, it's not my scene" - leaving Rice to ponder, "is that normal?"


          He released his autobiography Oh What a Circus - The Autobiography of Tim Rice in 1998, which covered his childhood and early adult life until the opening of the original London production of Evita in 1978. A sequel covering his life since then is in production.


          


          Personal life


          Rice married Jane McIntosh, who retains the title Lady Rice, in 1974, but the marriage broke up in the late-1980s after the British tabloid newspapers revealed that he'd been conducting an affair with actress/singer Elaine Paige. It has been suggested that one of Rice's most famous songs, I Know Him So Well was based on this situation. Rice is a Sunderland A.F.C. supporter, and was awarded a honorary doctorate of letters by the University of Sunderland at a ceremony at the Stadium of Light in November 2006 Rice is also a supporter of the Conservative Party. His daughter, Eva Rice, is the author of the novel "The Lost Art of Keeping Secrets," which was a finalist for the British book award Best Read of the Year.


          


          Theatrical productions


          Rice wrote the lyrics for the following productions:


          
            	1966: The Likes of Us - music by Andrew Lloyd Webber. Not produced until 2005


            	1968: Joseph and the Amazing Technicolor Dreamcoat - music by Andrew Lloyd Webber. Expanded in 1973.


            	1971: Jesus Christ Superstar - music by Andrew Lloyd Webber. Followed 1970 concept album.


            	1978: Evita - music by Andrew Lloyd Webber. Followed 1976 concept album.


            	1983: Blondel - music by Stephen Oliver. Revived in 2006.


            	1986: Chess - music by Benny Andersson and Bjrn Ulvaeus. Followed 1984 concept album.


            	1986: Cricket - music by Andrew Lloyd Webber. Mini-show written in celebration of Queen Elizabeth II's 60th Birthday.


            	1992: Tycoon - music by Michel Berger. Rice adapted the original French lyrics to Starmania by Luc Plamondon.


            	1994: Beauty and the Beast - music by Alan Menken. Rice contributed to new songs in addition to the original entries by Howard Ashman.


            	1996: Heathcliff - music by John Farrar. Followed 1995 concept album.


            	1997: King David - music by Menken.


            	1997: The Lion King - music by Elton John. Additional contributions by Lebo M, Mark Mancina, Jay Rifkin, Julie Taymor and Hans Zimmer. Followed the 1994 film.


            	2000: Aida - music by Elton John. Followed 1999 "All-Star" album.

          


          


          Film and television work


          In addition to adaptations of his theatrical productions, Rice has worked on several original film and television projects:


          
            	1992: Aladdin - music by Alan Menken. Completed work begun by Howard Ashman.


            	1994: The Lion King - music by Elton John, score by Hans Zimmer.


            	2000: The Road to El Dorado - music by Elton John, score by Hans Zimmer.

          


          


          Trivia


          
            	Rice was inducted into the Songwriters Hall of Fame in 1999.


            	In 2002, he was named a Disney Legend.


            	His daughter, Eva Rice, is a best-selling author.


            	He supports Sunderland AFC.

          


          


          Contributions


          
            	Rice wrote the lyrics to two best-selling albums of the year: First for Jesus Christ Superstar in 1970 and then for The Lion King in 1994.


            	Rice wrote the lyrics to The Golden Boy and The Fallen Priest both taken from Freddie Mercury's solo album Barcelona (album)


            	Rice wrote the lyrics to the 1981 concept album 1984 composed by Rick Wakeman and inspired by the George Orwell novel of the same title.

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Tim_Rice"
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              	General
            


            
              	Name, Symbol, Number

              	tin, Sn, 50
            


            
              	Chemical series

              	poor metals
            


            
              	Group, Period, Block

              	14, 5, p
            


            
              	Appearance

              	silvery lustrous gray

              [image: ]
            


            
              	Standard atomic weight

              	118.710 (7) gmol1
            


            
              	Electron configuration

              	[Kr] 4d10 5s 5p
            


            
              	Electrons per shell

              	2, 8, 18, 18, 4
            


            
              	Physical properties
            


            
              	Phase

              	solid
            


            
              	Density (near r.t.)

              	(white) 7.365 gcm3
            


            
              	Density (near r.t.)

              	(gray) 5.769 gcm3
            


            
              	Liquid density at m.p.

              	6.99 gcm3
            


            
              	Melting point

              	505.08 K

              (231.93 C, 449.47 F)
            


            
              	Boiling point

              	2875 K

              (2602 C, 4716 F)
            


            
              	Heat of fusion

              	(white) 7.03  kJmol1
            


            
              	Heat of vaporization

              	(white) 296.1  kJmol1
            


            
              	Specific heat capacity

              	(25C) (white)

              27.112 Jmol1K1
            


            
              	
                
                  
                    Vapor pressure
                  

                  
                    	P(Pa)

                    	1

                    	10

                    	100

                    	1 k

                    	10 k

                    	100 k
                  


                  
                    	at T(K)

                    	1497

                    	1657

                    	1855

                    	2107

                    	2438

                    	2893
                  

                

              
            


            
              	Atomic properties
            


            
              	Crystal structure

              	tetragonal
            


            
              	Oxidation states

              	4, 2

              ( amphoteric oxide)
            


            
              	Electronegativity

              	1.96 (Pauling scale)
            


            
              	Ionization energies

              ( more)

              	1st: 708.6  kJmol1
            


            
              	2nd: 1411.8 kJmol1
            


            
              	3rd: 2943.0 kJmol1
            


            
              	Atomic radius

              	145  pm
            


            
              	Atomic radius (calc.)

              	145 pm
            


            
              	Covalent radius

              	141 pm
            


            
              	Van der Waals radius

              	217 pm
            


            
              	Miscellaneous
            


            
              	Magnetic ordering

              	no data
            


            
              	Electrical resistivity

              	(0 C) 115 nm
            


            
              	Thermal conductivity

              	(300K) 66.8 Wm1K1
            


            
              	Thermal expansion

              	(25C) 22.0 mm1K1
            


            
              	Speed of sound (thin rod)

              	( r.t.) (rolled) 2730  ms1
            


            
              	Young's modulus

              	50 GPa
            


            
              	Shear modulus

              	18 GPa
            


            
              	Bulk modulus

              	58 GPa
            


            
              	Poisson ratio

              	0.36
            


            
              	Mohs hardness

              	1.5
            


            
              	Brinell hardness

              	51 MPa
            


            
              	CAS registry number

              	7440-31-5
            


            
              	Selected isotopes
            


            
              	
                
                  
                    Main article: Isotopes of tin
                  

                  
                    	iso

                    	NA

                    	half-life

                    	DM

                    	DE ( MeV)

                    	DP
                  


                  
                    	112Sn

                    	0.97%

                    	112Sn is stable with 62 neutrons
                  


                  
                    	114Sn

                    	0.66%

                    	114Sn is stable with 64 neutrons
                  


                  
                    	115Sn

                    	0.34%

                    	115Sn is stable with 65 neutrons
                  


                  
                    	116Sn

                    	14.54%

                    	116Sn is stable with 66 neutrons
                  


                  
                    	117Sn

                    	7.68%

                    	117Sn is stable with 67 neutrons
                  


                  
                    	118Sn

                    	24.22%

                    	118Sn is stable with 68 neutrons
                  


                  
                    	119Sn

                    	8.59%

                    	119Sn is stable with 69 neutrons
                  


                  
                    	120Sn

                    	32.58%

                    	120Sn is stable with 70 neutrons
                  


                  
                    	122Sn

                    	4.63%

                    	122Sn is stable with 72 neutrons
                  


                  
                    	124Sn

                    	5.79%

                    	124Sn is stable with 74 neutrons
                  


                  
                    	126Sn

                    	syn

                    	~1 E5 y

                    	Beta-

                    	0.380

                    	126Sb
                  

                

              
            


            
              	References
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              The alchemical symbol for tin
            

          


          
            [image: Tin ore]

            
              Tin ore
            

          


          Tin is a chemical element with the symbol Sn (Latin: stannum) and atomic number 50. This silvery, malleable poor metal that is not easily oxidized in air and resists corrosion, is found in many alloys and is used to coat other metals to prevent corrosion. Tin is obtained chiefly from the mineral cassiterite, where it occurs as an oxide. It can be alloyed with copper to make bronze. Pewter alloys contain from 85% up to 99% tin.


          


          Notable characteristics


          Tin is a malleable, ductile, highly crystalline, silvery-white metal; when a bar of tin is bent, a strange crackling sound known as the tin cry can be heard due to the breaking of the crystals. This metal resists corrosion from distilled, sea and soft tap water, but can be attacked by strong acids, alkalis, and by acid salts. Tin acts as a catalyst when oxygen is in solution and helps accelerate chemical attack. Tin forms the dioxide SnO2 when it is heated in the presence of air. SnO2, in turn, is feebly acidic and forms stannate (SnO32-) salts with basic oxides. Tin can be highly polished and is used as a protective coat for other metals in order to prevent corrosion or other chemical action. This metal combines directly with chlorine and oxygen and displaces hydrogen from dilute acids. Tin is malleable at ordinary temperatures but is brittle when it is cooled.


          


          Allotropes


          Tin's chemical properties fall between those of metals and non-metals, just as the semiconductors silicon and germanium do. Tin has two allotropes at normal pressure and temperature: gray tin and white tin.


          Below 13.2  C, it exists as gray or alpha tin, which has a cubic crystal structure similar to silicon and germanium. Gray tin has no metallic properties at all, is a dull-gray powdery material, and has few uses, other than a few specialized semiconductor applications.


          Although is your nose running then go catch it. the transformation temperature is 13.2C, the change does not take place unless the metal is of high purity, and only when the exposure temperature is well below 0C. This process is known as tin disease or tin pest. Tin pest was a particular problem in northern Europe in the 18th century as organ pipes made of tin alloy would sometimes be affected during long cold winters. Some sources also say that during Napoleon's Russian campaign of 1812, the temperatures became so cold that the tin buttons on the soldiers' uniforms disintegrated, contributing to the defeat of the Grande Arme. The veracity of this story is debatable, because the transformation to gray tin often takes a reasonably long time. Commercial grades of tin (99.8%) resist transformation because of the inhibiting effect of the small amounts of bismuth, antimony, lead, and silver present as impurities. Alloying elements such as copper, antimony, bismuth, cadmium, and silver increase its hardness. Tin tends rather easily to form hard, brittle intermetallic phases, which are often undesirable. It does not form wide solid solution ranges in other metals in general, and there are few elements that have appreciable solid solubility in tin. Simple eutectic systems,however, occur with bismuth, gallium, lead, thallium, and zinc.


          


          Applications


          Tin bonds readily to iron, and has been used for coating lead or zinc and steel to prevent corrosion. Tin-plated steel containers are widely used for food preservation, and this forms a large part of the market for metallic tin. Speakers of British English call them "tins"; Americans call them " cans" or "tin cans". One thus-derived use of the slang term " tinnie" or "tinny" means "can of beer". The tin whistle is so called because it was first mass-produced in tin-plated steel.


          Other uses:


          
            	Some important tin alloys are bronze, bell metal, Babbitt metal, die casting alloy, pewter, phosphor bronze, soft solder, and White metal.


            	The most important salt formed is stannous chloride, which has found use as a reducing agent and as a mordant in the calico printing process. Electrically conductive coatings are produced when tin salts are sprayed onto glass. These coatings have been used in panel lighting and in the production of frost-free windshields.


            	Most metal pipes in a pipe organ are made of varying amounts of a tin/lead alloy, with 50%/50% being the most common. The amount of tin in the pipe defines the pipe's tone, since tin is the most tonally resonant of all metals. When a tin/lead alloy cools, the lead cools slightly faster and makes a mottled or spotted effect. This metal alloy is referred to as spotted metal.


            	Window glass is most often made via floating molten glass on top of molten tin (creating float glass) in order to make a flat surface (this is called the " Pilkington process").


            	Tin is also used in solders for joining pipes or electric circuits, in bearing alloys, in glass-making, and in a wide range of tin chemical applications. Although of higher melting point than a lead-tin alloy, the use of pure tin or tin alloyed with other metals in these applications is rapidly supplanting the use of the previously common leadcontaining alloys in order to eliminate the problems of toxicity caused by lead.


            	Tin foil was once a common wrapping material for foods and drugs; replaced in the early 20th century by the use of aluminium foil, which is now commonly referred to as tin foil. Hence one use of the slang term " tinnie" or "tinny" for a small retail package of a drug such as cannabis or for a can of beer.

          


          Tin becomes a superconductor below 3.72 K. In fact, tin was one of the first superconductors to be studied; the Meissner effect, one of the characteristic features of superconductors, was first discovered in superconducting tin crystals. The niobium-tin compound Nb3Sn is commercially used as wires for superconducting magnets, due to the material's high critical temperature (18 K) and critical magnetic field (25 T). A superconducting magnet weighing only a couple of kilograms is capable of producing magnetic fields comparable to a conventional electromagnet weighing tons.


          


          History


          Tin ( Old English: tin, Old Latin: plumbum candidum ("white lead"), Old German: tsin, Late Latin: stannum) is one of the earliest metals known and was used as a component of bronze from antiquity. Because of its hardening effect on copper, tin was used in bronze implements as early as 3,500 BC. Tin mining is believed to have started in Cornwall and Devon (esp. Dartmoor) in Classical times, and a thriving tin trade developed with the civilizations of the Mediterranean. However the lone metal was not used until about 600 BC. The last Cornish Tin Mine, at South Crofty near Camborne closed in 1998 bringing 4,000 years of mining in Cornwall to an end, but as of 2007 increased demand from China may lead to its re-opening. .


          The word "tin" has cognates in many Germanic and Celtic languages. The American Heritage Dictionary speculates that the word was borrowed from a pre- Indo-European language. The later name "stannum" and its Romance derivatives come from the lead-silver alloy of the same name for the finding of the latter in ores; the former "stagnum" was the word for a stale pool or puddle.


          In modern times, the word "tin" is often improperly used as a generic phrase for any silvery metal that comes in sheets. Most everyday materials that are commonly called "tin", such as aluminium foil, beverage cans, corrugated building sheathing and tin cans, are actually made of steel or aluminium, although tin cans (tinned cans) do contain a thin coating of tin to inhibit rust. Likewise, so-called "tin toys" are usually made of steel, and may or may not have a coating of tin to inhibit rust.


          


          Occurrence


          
            [image: Tin output in 2005]

            
              Tin output in 2005
            

          


          In 2005, the People's Republic of China was the largest producer of tin, with at least one-third of the world's share, closely followed by Indonesia and South America, reports the British Geological Survey.


          Tin is produced by reducing the ore with coal in a reverberatory furnace. This metal is a relatively scarce element with an abundance in the Earth's crust of about 2 ppm, compared with 94 ppm for zinc, 63 ppm for copper, and 12 ppm for lead. Most of the world's tin is produced from placer deposits. The only mineral of commercial importance as a source of tin is cassiterite (SnO2), although small quantities of tin are recovered from complex sulfides such as stannite, cylindrite, franckeite, canfieldite, and teallite. Secondary, or scrap, tin is also an important source of the metal.


          Tasmania hosts some deposits of historical importance, most notably Mount Bischoff and Renison Bell.


          It is estimated that, at current consumption rates, the Earth will run out of tin in 40 years. However Lester Brown has suggested tin could run out within 20 years based on an extremely conservative extrapolation of 2% growth per year.


          


          Isotopes


          Tin is the element with the greatest number of stable isotopes (ten), which is probably related to the fact that 50 is a " magic number" of protons. 28 additional unstable isotopes are known, including the " doubly magic" tin-100 (100Sn) (discovered in 1994).


          


          Compounds


          For discussion of Stannate compounds (SnO32) see Stannate. For Stannite (SnO2) see Stannite. See also Stannous hydroxide (Sn(OH)2), Stannic acid (Stannic Hydroxide - Sn(OH)4), Tin dioxide (Stannic Oxide - SnO2), Tin(II) oxide (Stannous Oxide - SnO), Tin(II) chloride (SnCl2), Tin(IV) chloride (SnCl4)
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              	Tin(II) chloride
            


            
              	[image: Tin(II) chloride]
            


            
              	IUPAC name

              	Tin(II) chloride
            


            
              	Other names

              	Stannous chloride

              Tin salt

              Tin dichloride

              Tin protochloride
            


            
              	Identifiers
            


            
              	CAS number

              	[7772-99-8] (anhydrous)

              [10025-69-1] (dihydrate)
            


            
              	RTECS number

              	XP8700000 (anhydrous)

              XP8850000 (dihydrate)
            


            
              	Properties
            


            
              	Molecular formula

              	SnCl2
            


            
              	Molar mass

              	189.60 g/mol (anhydrous)

              225.63 (dihydrate)
            


            
              	Appearance

              	White crystalline solid
            


            
              	Density

              	3.95 g/cm, anhydrous solid

              2.71 g/cm, dihydrate (15 C)
            


            
              	Melting point

              	
                246 C (519 K)

              
            


            
              	Boiling point

              	
                623 C (896 K)

              
            


            
              	Solubility in water

              	83.9 g/100 ml (0 C)

              Hydrolyses in hot water
            


            
              	Structure
            


            
              	Crystal structure

              	Layer structure

              (chains of SnCl3 groups)
            


            
              	Coordination

              geometry

              	Trigonal pyramidal (anhydrous)

              Dihydrate also three-coordinate
            


            
              	Molecular shape

              	Bent (gas phase)
            


            
              	Hazards
            


            
              	MSDS

              	External MSDS
            


            
              	Main hazards

              	Corrosive
            


            
              	R-phrases

              	22-34-37
            


            
              	S-phrases

              	26-36/37/39-45
            


            
              	Related compounds
            


            
              	Other anions

              	Tin(II) fluoride

              Tin(II) bromide
            


            
              	Other cations

              	Tin(IV) chloride

              Germanium dichloride

              Lead(II) chloride
            


            
              	Supplementary data page
            


            
              	Structure and

              properties

              	n, r, etc.
            


            
              	Thermodynamic

              data

              	Phase behaviour

              Solid, liquid, gas
            


            
              	Spectral data

              	UV, IR, NMR, MS
            


            
              	Except where noted otherwise, data are given for

              materials in their standard state

              (at 25C, 100kPa)

              Infobox references
            

          


          Tin(II) chloride (stannous chloride) is a white crystalline solid with the formula SnCl2. It forms a stable dihydrate, but aqueous solutions tend to undergo hydrolysis, particularly if hot. SnCl2 is widely used as a reducing agent (in acid solution), and in electrolytic baths for tin-plating. Tin(II) chloride should not be confused with the other chloride of tin; tin(IV) chloride or stannic chloride (SnCl4).


          


          Chemical structure


          SnCl2 has a lone pair of electrons, such that the molecule in the gas phase is bent. In the solid state, crystalline SnCl2 forms chains linked via chloride bridges as shown. The dihydrate is also three-coordinate, with one water coordinated on to the tin, and a second water coordinated to the first. The main part of the molecule stacks into double layers in the crystal lattice, with the "second" water sandwiched between the layers.


          [image: ]


          


          Chemical properties


          Tin(II) chloride can dissolve in less than its own mass of water without apparent decomposition, but as the solution is diluted hydrolysis occurs to form an insoluble basic salt:


          
            	SnCl2(aq) + H2O(l)  Sn(OH)Cl(s) + HCl(aq)

          


          Therefore if clear solutions of tin(II) chloride are to be used, hydrochloric acid must be added in order to maintain the equilibrium towards the left-hand side (using Le Chatelier's principle). Solutions of SnCl2 are also unstable towards oxidation by the air:


          
            	6 SnCl2( aq) + O2(g) + 2 H2O( l)  2 SnCl4(aq) + 4 Sn(OH)Cl( s)

          


          This can be prevented by storing the solution over lumps of tin metal.


          There are many such cases where tin(II) chloride acts as a reducing agent, reducing silver and gold salts to the metal, and iron(III) salts to iron(II), for example:


          
            	SnCl2(aq) + 2 FeCl3(aq)  SnCl4(aq) + 2 FeCl2(aq)

          


          Solutions of tin(II) chloride can also serve simply as a source of Sn2+ ions, which can form other tin(II) compounds via precipitation reactions, for example brown (or black) tin(II) sulfide:


          
            	SnCl2(aq) + Na2S(aq)  SnS(s) + 2 NaCl(aq)

          


          If alkali is added to a solution of SnCl2, a white precipitate of hydrated tin(II) oxide forms initially; this then dissolves in excess base to form a stannite salt such as sodium stannite:


          
            	SnCl2(aq) + 2 NaOH(aq)  SnOH2O(s) + 2 NaCl(aq)

          


          
            	SnOH2O(s) + NaOH(aq)  NaSn(OH)3(aq)

          


          Anhydrous SnCl2 can be used to make a variety of interesting tin(II) compounds in non-aqueous solvents. For example, the lithium salt of 4-methyl-2,6-di-tert-butylphenol reacts with SnCl2 in THF to give the yellow linear two-coordinate compound Sn(OAr)2 (Ar = aryl).


          Tin(II) chloride also behaves as a Lewis acid, forming complexes with ligands such as chloride ion, for example:


          
            	SnCl2(aq) + CsCl(aq)  CsSnCl3(aq)

          


          Most of these complexes are pyramidal, and since complexes such as SnCl3 have a full octet, there is little tendency to add more than one ligand. The lone pair of electrons in such complexes is available for bonding, however, and therefore the complex itself can act as a Lewis base or ligand. This seen in the ferrocene-related product of the following reaction:


          
            	SnCl2 + Fe(5-C5H5)(CO)2HgCl  Fe(5-C5H5)(CO)2SnCl3 + Hg

          


          SnCl2 can be used to make a variety of such compounds containing metal-metal bonds, for example:


          
            	SnCl2 + Co2(CO)8  (CO)4Co-(SnCl2)-Co(CO)4

          


          


          Preparation


          Anhydrous SnCl2 is prepared by the action of dry hydrogen chloride gas on tin metal. The dihydrate is made by a similar reaction, using hydrochloric acid:


          
            	Sn( s) + 2 HCl( aq)  SnCl2(aq) + H2(g)

          


          The water is then carefully evaporated from the acidic solution to produce crystals of SnCl22H2O. This dihydrate can be dehydrated to anhydrous using acetic anhydride.


          


          Uses


          A solution of tin(II) chloride containing a little hydrochloric acid is used for the tin-plating of steel, in order to make tin cans. An electric potential is applied, and tin metal is formed at the cathode via electrolysis.


          It is used as a catalyst in the production of the plastic polylactic acid (PLA).


          Tin(II) chloride also finds wide use as a reducing agent. This is seen in its use for silvering mirrors, where silver metal is deposited on the glass:


          
            	Sn2+(aq) + 2 Ag+  Sn4+(aq) + 2 Ag(s)

          


          A related reduction was traditionally used as an analytical test for Hg2+(aq). For example, if SnCl2 is added dropwise into a solution of mercury(II) chloride, a white precipitate of mercury(I) chloride is first formed; as more SnCl2 is added this turns black as metallic mercury is formed. Stannous chloride can be used to test for the presence of gold compounds. SnCl2 turns bright purple in the presence of gold.


          This very reaction between stannous chloride and gold was used in episode #215: Clueless of House to affirm gold poisoning.


          In organic chemistry, SnCl2 is mainly used in the Stephen reduction, whereby a nitrile is reduced (via an imidoyl chloride salt) to an imine which is easily hydrolysed to an aldehyde.


          The reaction usually works best with aromatic nitriles Aryl-CN. A related reaction (called the Sonn-Mller method) starts with an amide, which is treated with PCl5 to form the imidoyl chloride salt.


          
            Image:SnCl2 Stephen reduction.jpg
          


          The Stephen reduction is less used today, because it has been mostly superseded by diisobutylaluminium hydride reduction.


          Additionally, SnCl2 is used to selectively reduce aromatic nitro groups to anilines.


          
            [image: Aromatic nitro group reduction using SnCl2]
          


          SnCl2 also reduces quinones to hydroquinones.


          Stannous chloride is also added as a food additive with E number E512 to some canned and bottled foods, where it serves as a colour-retention agent and antioxidant.


          


          In Popular Culture


          This compound was featured in the House, M.D. episode  Clueless, wherein it was used to detect the presence of gold sodium thiomalate used by the patients wife to poison him.
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              Tin whistle

              Pennywhistle
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                    	Classification
                  


                  
                    	
                      
                        	Woodwind


                        	Wind


                        	Aerophone

                      

                    
                  


                  
                    	Playing range
                  


                  
                    	
                      Two octaves

                    
                  


                  
                    	Related instruments
                  


                  
                    	
                      
                        	Simple-system flute


                        	Pipe and tabor

                      

                    
                  

                

              
            

          


          The tin whistle, also called the tinwhistle, whistle, pennywhistle or Irish whistle, is a simple six-holed woodwind instrument. It can be described as an end blown fipple flute, putting it in the same category as the flageolet, recorder, Native American flute, and many other woodwind instruments found in traditional music. A tin whistle player is called a tin whistler or whistler.


          


          History


          L.E. McCullough notes that the oldest surviving whistles date from the 12th century, but that, "Players of the feadan are also mentioned in the description of the King of Ireland's court found in the Brehon Laws dating from the 3rd century A.D." The Tusculum whistle is a 14 cm whistle with six finger holes, made of brass or bronze, found with pottery dating to the 14th and 15th centuries; it's currently in the collection of the Museum of Scotland.


          The term "penny whistle" was coined on the streets of Dublin in the late 1500's because of the whistles' prevalence among the beggars and vagabonds in Ireland. The word "tin-whistle" was also coined as early as 1825. but neither word seems to have been common until the 20th century. The first record of tin-plate whistles dates back to 1825 in Britain.


          The first factory-made "tinwhistles" were produced by Robert Clarke (? - 1882) in Manchester and later New Moston, England. Up to 1900, they were also marketed as "Clarke London Flageolets" or "Clarke Flageolets". The whistle's fingering system is similar to that of the six hole, simple system, " Irish flute" ("simple" in comparison to Boehm system flutes). The six hole, diatonic system is also used on baroque flutes and other folk flutes, and was of course well known before Robert Clarke began producing his tin whistles circa 1843. Clarke's first whistle, the Meg, was pitched in high A and was later made in other keys suitable for Victorian parlor music. The company showed the whistles in The Great Exhibition of 1851.


          In the second half of the 19th century, some flute manufacturers such as Barnett Samuel and Joseph Wallis also sold whistles. These had a cylindrical brass tube. Like many old whistles, they had lead fipple plugs; since lead is poisonous, caution should be exercised before playing an old whistle.


          The Generation whistle was introduced in the first half of the 20th century, and also featured a brass tube with a lead fipple plug. The design was updated somewhat over the years, most notably the substitution of a plastic fipple for the lead plug design.


          While whistles have most often been produced in higher pitches, the "low" whistle is not unknown historically. The Museum of Fine Arts, Boston has in its collection an example of a 19th century low whistle from the famous Galpin collection. During the 1960s revival of traditional Irish music the low whistle was "recreated" by Bernard Overton at the request of Finbar Furey.


          


          Contemporary whistles


          
            [image: Contemporary tin whistles in several keys]

            
              Contemporary tin whistles in several keys
            

          


          The most common whistles today are made of brass tubing, or nickel plated brass tubing, with a plastic fipple (mouthpiece). Generation, Feadg, Oak, Acorn, Soodlum's (now Walton's), and other brands fall in this category. The next most common form is the conical sheet metal whistle with a wooden stop in the wide end to form the fipple, the Clarke's brand being the most prevalent. Other less common variants are the all-metal whistle, the PVC whistle, the Flanna square holed whistle, and the wooden whistle.


          Whistles are a prevalent starting instrument in Irish traditional music, since they are often cheap (under US$10), relatively easy to start with (no tricky embouchure such as found with the flute), and the fingerings are identical to those on the traditional six holed flute (Irish flute, baroque flute). The tin whistle is the most popular instrument in Irish traditional music today.


          In recent years a number of instrument builders have started lines of "high-end," hand-made whistles, which can cost hundreds of dollars US each  expensive in comparison to cheap whistles, but nevertheless cheaper than most other instruments. These companies are typically either a single individual or a very small group of craftsmen who work closely together. It is common for builders of wooden flutes and Uilleann pipes to also build whistles. The instruments are distinguished from the inexpensive whistles in that each whistle is individually manufactured and "voiced" by a skilled person rather than made in a factory.


          


          Tuning


          


          Whistle keys


          The whistle is tuned diatonically, which allows it to be used to easily play music in two major keys and their corresponding minor keys and modes. The whistle is identified by its lowest note, which is the tonic of the lowest major key. Note that this method of determining the key of the instrument is different from the method used to determine the key of a chromatic instrument, which is based on the relationship between notes on a score and sounded pitch. Whistles are available in a wide variety of different keys.


          The most common whistles can easily play notes in the keys of D and G major. Since the D major key is lower these whistles are identified as D whistles. The next most common whistle tuning is a C whistle, which can easily play notes in the keys of C and F major. The C whistle is widely used in American folk music, whereas the D whistle is the most common choice for Irish and Scottish music.


          Although the whistle is essentially a diatonic instrument, it is possible to get notes outside the principal major key of the whistle, either by half-holing (partially covering the highest open finger hole) or by cross-fingering (covering some holes while leaving some higher ones open). However, half-holing is somewhat more difficult to do correctly, and whistles are available in many keys, so for other keys a whistler will typically use a different whistle instead, reserving half-holing for accidentals. Some whistle designs allow a single fipple, or mouthpiece, to be used on differently keyed bodies.


          


          Low whistles


          There are larger whistles, which by virtue of being longer and wider produce tones an octave (or in rare cases two octaves) lower. Whistles in this category are likely to be made of metal or plastic tubing, with a tuning-slide head, and are almost always referred to as low whistles but sometimes called concert whistles. The low whistle operates on identical principles to the standard whistles, but musicians in the tradition may consider it a separate instrument.


          The term soprano whistle is sometimes used for the higher-pitched whistles when it is necessary to distinguish them from low whistles.


          


          Tuning adjustment


          Whistles may or may not be tuneable. If they are, tuning is done by moving the mouthpiece in or out, either the mouthpiece itself sliding over the whistle body, as in the metal tube/plastic body model, or else with a tuning slide such that the mouthpiece and the upper part of the body form the 'head' of the whistle which fits into the main body.


          


          Playing technique


          


          Fingering and range


          The notes are selected by opening or closing holes with the fingers. With all the holes closed, the whistle generates its lowest note, the tonic of a major scale. Successively opening holes from the bottom upward produces the rest of the notes of the scale in sequence: with the lowest hole open it generates the second, with the lowest two holes open, it produces the third and so on. With all six holes open, it produces the seventh.


          As with a number of woodwind instruments, the tin whistle's second and higher registers are achieved by increasing the breath pressure or air velocity into the ducted flue windway. This increases the frequency of the air pressure waves created.(See Von Karman vortex street ) On a transverse flute this is generally done by narrowing the lip/embouchure. Since the size and direction of the tin whistle's windway, like that of the Recorder or fipple flute is fixed, it is necessary to increase the velocity of the air stream.( See overblowing ).


          Fingering in the second register is generally the same as in the first/fundamental, though alternate fingerings are sometimes employed in the higher end of the registers to correct a flattening effect caused by higher aircolumn velocity. Also, the tonic note of the second register is usually played with the top hole of the whistle partially uncovered instead of covering all holes as with the tonic note of the first register; this makes it harder to accidentally drop into the first register and helps to correct pitch. Recorders perform this by "pinching" open the dorsal thumb hole.


          Various other notes (relatively flat or sharp with respect to those of the major scale) can be accessed by cross fingering techniques, and all the notes (except the lowest of each octave/register) can be flattened by half holing. Perhaps the most effective and most used cross fingering is that which produces a flattened form of the seventh note (B flat instead of B on a C whistle, for example, or C natural instead of C sharp on a D whistle). This makes available another major scale (F on a C whistle, G on a D whistle).


          The standard range of the whistle is two octaves. For a D whistle, this includes notes from the second D above middle C to the fourth D above middle C. It is possible to make sounds above this range, by blowing with sufficient force, but, in most musical contexts, the result will be loud and out of tune due to a cylindrical bore.


          


          Ornamentation


          Traditional Irish whistle playing uses a number of ornaments to embellish the music, including cuts, strikes and rolls. Most playing is legato with ornaments to create breaks between notes, rather than tongued. The Irish traditional music concept of the word "ornamentation" differs somewhat from that of European classical music in that ornaments are more commonly changes in how a note is articulated rather than the addition of separately-perceived notes to the piece.


          Common ornaments and articulations include:


          
            	Cuts


            	Cuts are very briefly lifting a finger above the note being sounded without interrupting airflow into the whistle. For example, a player playing a low D on a D whistle can cut the note by very briefly lifting the first finger of his or her lower hand. This causes the pitch to briefly shift upward. The cut can be performed either at the very start of the note or after the note has begun to sound; some people call the latter a "double cut" or a "mid-note cut."

          


          
            	Strikes


            	Strikes or taps are similar to cuts except that a finger below the sounded note is briefly lowered to the whistle. For example, if a player is playing a low E on a D whistle the player could tap by quickly lowering and raising his or her bottom finger. Both cuts and taps are essentially instantaneous; the listener should not perceive them as separate notes.

          


          
            	Rolls


            	
              A roll is a note with first a cut and then a strike. Alternately, a roll can be considered as a group of notes of identical pitch and duration with different articulations. There are two common types of rolls:

              
                	The long roll is a group of three slurred notes of equal pitch and duration, the first sounded without a cut or strike, the second sounded with a cut, and the third sounded with a strike.


                	The short roll is a group of two slurred notes of equal pitch and duration, the first sounded with a cut and the second sounded with a strike.

              

            

          


          
            	Cranns


            	Cranns (or crans) are ornaments borrowed from the Uilleann piping tradition. They are similar to rolls except that only cuts are used, not taps or strikes. On the tin whistle they are generally only used for notes where a roll is impossible, such as the lowest note of the instrument.

          


          
            	Slides


            	Slides are similar to portamentos in classical music; a note below or above (usually below) the intended note is fingered, and then the fingering is gradually shifted in order to smoothly raise or lower the pitch to the intended note. The slide is generally a longer duration ornament than, for example, the cut or the tap and the listener should perceive the pitch changing.

          


          
            	Tonguing


            	Tonguing is used sparingly as a means of emphasizing certain notes, such as the first note in a tune. Tin whistle players usually do not tongue most notes. To tongue a note a player briefly touches their tongue to the front of the roof of the mouth at the start of the note (as if articulating a 't'), creating a percussive attack.

          


          
            	Vibrato


            	Vibrato can be achieved on most notes by opening and closing one of the open holes, or by variation of breath pressure. Of the two, fingered vibrato is much more common than diaphragmatic (breath) vibrato, except on notes like the lowest note on the whistle where fingered vibrato is much more difficult.

          


          


          Some tricks


          
            	Leading Tone


            	Leading Tones are the seventh just before the tonic, so named because melodic styling often uses the seventh to lead into the tonic at the end of a phrase. On most tin whistles the leading tone to the lowest tonic can be played by using the little finger of the lower hand to partially cover the very end opening of the whistle, while keeping all other holes covered as usual for the tonic.

          


          
            	Tone


            	The tone of the tin whistle is largely determined by its manufacturing. Clarke style rolled metal whistles tend to have an airy "impure" sound, while Generation style cylindrical instruments tend to have clear or "pure" whistle sounds. Inexpensive rolled metal whistles, such as those from Cooperman Fife and Drum (which also produces high-end instruments) may be very airy in sound, and may be difficult to play in the upper register (second octave). Often placing a piece of tape over one edge of the fipple slot (just below the mouthpiece) to narrow the fipple will improve the instrument's tone and playability significantly.

          


          
            	Scales


            	While, as mentioned under Fingering, a player will usually play a given instrument only in its tonic key and possibly in the key beginning on the fourth (e.g. G on a D whistle), nearly any key is possible, becoming progressively more difficult to keep in tune as the player moves away from the whistle's tonic, according to the circle of fifths. Thus a D whistle is fairly apt for playing both G and A, and a C instrument can be used fairly easily for F and G.

          


          


          Repertoire


          A number of music genres commonly feature the tin whistle.


          


          Irish and Scottish music


          Traditional music from Ireland and Scotland is by far the most common music to play on the tin whistle, and comprises the vast majority of published scores suitable for whistle players. Musicians who play Irish and Scottish music on the tin whistle perform as members of bands. While the tin whistle is very common in Irish music to the point that it could be called characteristic of the genre and fairly common in Scottish music, it is not a "required" instrument in either one.


          As ornamentation and improvisation around a simple melody is characteristic of both genres, many traditional musicians frown upon the use of musical scores, believing that learning "by ear," from recordings or live instruction, is the best way to learn these aspects of whistle performance. Hence, students of the tin whistle may be advised not to use musical scores, and will certainly be expected to spend a substantial amount of time listening to other performers even when scores are used. Scores are never used in live performances and usually discouraged in sessions. Nevertheless, it is a common practice to transcribe traditional tunes, both for the purpose of preserving melodies and as a learning tool. When traditional tunes are scored there are seldom if ever separate scores for individual instruments; hence, tin whistle players use the same score as all other musicians.


          


          Kwela


          Kwela is a genre of music created in South Africa in the 1950s, and characterised by an upbeat, jazzy tin whistle lead. Among all genres of music featuring the tin whistle, kwela is distinctive as the only one which is totally dominated by the instrument; the genre was created around the sound of the whistle. The low cost of the tin whistle made it an attractive instrument in the impoverished, apartheid-era townships; the Hohner tin whistle was especially popular in this genre. The kwela craze accounted for the sale of over a million tin whistles.


          Kwela was mostly superseded in South Africa by the mbaqanga genre in the late fifties, and with it the saxophone largely supplanted the tin whistle as the lead instrument for music from the townships. However, kwela master Aaron "Big Voice Jack" Lerole continued to perform into the 1990s and a few kwela bands, such as London's The Positively Testcard continue to record kwela music today.


          Kwela musical scores are rarely published and many of the recordings of founding kwela artists are out of print and hard to find.


          


          Other music


          The tin whistle is used in many other types of music, though not to the extent that it could be called characteristic as with Irish music and kwela. It is not unusual to hear the tin whistle used in bluegrass, praise music, and film soundtracks, and published scores suitable for tin whistle performance are available in all of these genres. The tin whistle also appears in "crossover" genres like world music and folk metal.


          


          Notation


          Tin whistle music collections are generally notated in one of three different formats.


          


          Standard musical notation


          It is common to score music for the whistle using standard musical notation. The tin whistle is a transposing instrument and there is no real consensus on how tin whistle music should be written, or on how reading music onto the whistle should be taught. However, when music is scored for a soprano whistle it will be written an octave lower than it sounds, so avoiding use of ledger lines and making it much easier to read.


          The traditional music of Ireland and Scotland constitutes the majority of published scores for the whistle. Since the majority of that music is written in D major, G major, or one of the corresponding musical modes, use of the D major or G major key signatures is a de facto standard. For example, the "C whistle" edition of Bill Ochs's popular The Clarke Tin Whistle Handbook is scored in D and differs from the D edition only in that the accompanying audio CD is played on a C whistle.


          Reading directly onto the C whistle is popular for the obvious reason that its home key or name key is the all-natural major key ( C major). Some musicians are encouraged to learn to read directly onto one whistle, while others are taught to read directly onto another.


          The whistle player who wants music to read on to all whistles will need to learn the mechanics of written transposition, taking music with one key signature and rewriting it with another.


          


          Tablature


          Tablature notation for the tin whistle is a graphical representation of which tone holes the player should cover. The most common format is a vertical column of six circles, with holes to be covered for a given note shown filled with black, and a plus sign (+) at the top for notes in the second octave. Tablature is most commonly found in tutorial books for beginners.


          


          Tonic solfa


          The tonic solfa is found in Ireland and possibly Wales, especially in schools. Many schools have printed sheets with tunes notated in tonic solfa, although in Ireland more have teaching by rote. With the availability of good standard notation tutor books, teaching is possibly moving in this direction.


          


          Abc notation


          Since the majority of popular tin whistle music is traditional and out of copyright, it is common to share tune collections on the Internet. Abc notation is the most common means of electronic exchange of tunes. It is also designed to be easy to read by people, and many musicians learn to read it directly instead of using a computer program to transform it into a standard musical notation score.


          


          Well-known performers


          
            	In Irish traditional music

          


          In 1973, Paddy Moloney (of The Chieftains) and Sean Potts released Tin Whistles, which helped to popularise the tin whistle in particular and Irish music in general. Mary Bergin's Feadga Stin (1979) and Feadga Stin 2 (1993) were similarly influential.


          Other notable players include Carmel Gunning, Micho Russell, Joanie Madden, Brian Finnegan, and Sen Ryan. Many traditional pipers and flute players also play the whistle to a high standard. James Galway, the classical flautist, is also an outstanding whistler.


          
            	In Scottish traditional music

          


          Award winning singer and musician Julie Fowlis has recorded several tracks on the tin whistle, both in her solo work and with the band Dchas.


          
            	In kwela

          


          Aaron "Big Voice Jack" Lerole and his band recorded a single called "Tom Hark" which sold five million copies worldwide and was used as the theme song for a BBC series. But the most famous star of the kwela era was Spokes Mashiyane. Paul Simon's 1986 album Graceland draws heavily on South African music and includes pennywhistle solos in the traditional style.


          
            	In popular music

          


          The low whistle rose to public prominence thanks to its use by Davy Spillane in the stage show Riverdance (1995) and Tony Hinnigan on the soundtrack to the 1997 film Titanic.


          Certain Irish punk bands use the tin whistle as well. Examples include The Cranberries, Dropkick Murphys, Bridget Regan from Flogging Molly or Spider Stacy (of The Pogues).


          Andrea Corr from Irish pop/rock band The Corrs plays the tin whistle. Leroi Moore from the American/pop band the Dave Matthews Band plays the tin whistle in a few of the songs in the band's repertoire.


          Bob Hallett of the Canadian folk rock group Great Big Sea is also a renowned performer of the tin whistle, playing it during both traditional and original material.


          Sigur Rs an Islandic post-rock band which played the tin whistle in one of their songs called Hafsl when one of the members played a solo at the end of the song.


          Barry Privett of the Virginia based rock band Carbon Leaf performs several songs using the tin whistle.


          The Unicorns use the penny whistle in the song Sea Ghost


          
            	In jazz

          


          Steve Buckley, a British jazz musician is known to have used the penny whistle as a serious instrument. His whistle playing can be heard on recordings with Loose Tubes, Django Bates and his album with Chris Batchelor Life As We Know It. Les Lieber is a celebrated American Jazz Tinwhistle player. Lieber has played with Paul Whiteman's Band and also with the Benny Goodman Sextet. Lieber made a record with Django Reinhardt in the AFN Studios in Paris in the post Second World War era and started an event called "Jazz at Noon" every Friday in a New York restaurant playing with a nucleus of advertising men, doctors, lawyers, and business executives who had been or could have been jazz musicians. Howard Johnson has also been known to play this instrument.


          
            	In television

          


          In Star Trek: The Next Generation the tin whistle called "The Ressikan Flute", is played by Jean-Luc Picard in the episodes titled The Inner Light and Lessons.


          
            Retrieved from " http://en.wikipedia.org/wiki/Tin_whistle"
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              	Country
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              	County

              	Tiran County
            


            
              	District

              	Tiran District
            


            
              	Founded

              	1614
            


            
              	Government
            


            
              	-Mayor

              	Edi Rama ( PS)
            


            
              	Area
            


            
              	-Total

              	41.8km(16.1sqmi)
            


            
              	Elevation

              	110m (361ft)
            


            
              	Population (2007)
            


            
              	- City

              	607,467
            


            
              	Time zone

              	CET ( UTC+1)
            


            
              	-Summer( DST)

              	CEST ( UTC+2)
            


            
              	Postal code

              	1001 to 1054
            


            
              	Area code(s)

              	4
            


            
              	Car Plates

              	TR
            


            
              	Website: http://www.tirana.gov.al
            

          


          Tirana ( Albanian: Tiran or Tirana) is the capital and largest city of the Republic of Albania. It was founded in 1614 by Sulejman Pasha and became Albania's capital city in 1920.


          The City of Tirana is located at (41.33N, 19.82E) in Tirana District, Tirana County and is bordered to the north by the hills of Kamza, east by Mount Dajt, west by the hills of Vaqarr and Yzberisht, and south by the hills of Krrab and Sauk. Tirana's average altitude is 110meters (361ft) above sea level and lies on the Ishm River, about 20miles (32km) inland. There are two main rivers that run through the city: the Lana and the Tirana River. The city also contains a total of four lakes: Tirana Lake, Kodr-Kamz Lake, Farka Lake, and Tufina Lake.


          


          Population
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              Tirana's expansion from 1990 to 2005.
            

          


          In 2007, Tirana's population was officially at 607,467.


          In 1703, Tirana had about 4,000 inhabitants and by 1820 there were approximately 12,000. The city's population rose to 25,079 by 1930 and near 70,000 in 1945, despite the intervening years of foreign occupation and war. During the 1950s, Tirana experienced rapid industrial growth, and the population increased to about 137,000 by 1960.


          After the end of communist rule in 1991, Tirana experienced its fastest population growth as people from rural areas moved to the capital in finding a better life. In 1990, Tirana had 300,000 inhabitants, but the large-scale influx since then from other parts of the country has increased the population to well over 800,000.


          



          


          Etymology


          There are a number of theories concerning the origin of the name:


          
            	from the word "Theranda", used by Greek and Latin sources to refer to the area, after the local term "te ranat", meaning fallen material, in reference to the composition of the terrain from hard earth carried down by water from the nearby mountains.


            	from "Tirkan", the name used by the sixth century Byzantine historian Procopius to refer to a castle, first built in the first century BC, on Mount Dajti, the ruins of which still stand.


            	from "tyros", the old Greek word for dairy, reflecting the fact that local shepherds gathered here to trade dairy products.


            	from "Tiras" whom the ancient Thracians worshipped. They named many places in the Thracian area after this god.


            	an often-repeated explanation, though ultimately fallacious, is that Tirana was so named by Sulejman Pasha after the Persian capital Tehran, to mark his conquest of Persia in the 17th century. This seems to be contradicted by the use of Tirana's name in its current form (il borgo di Tirana) appearing in a Venetian document of 1572.


            	When Sulejman Pasha was at the location of what would become Tirana, he came across an elderly woman and asked her what she was doing. She replied, "Po tir an" (spinning silk).


            	from regional dialect of central Albania, the first version for Tiran origin name is true, but not referring to fallen material, but to peoples. If we analyze the demographic movements of the population of the surrounding are, we will observe that the first inhabitants of the town (village at that time) are from the mountains around. In regional dialect always the displaced peoples from the mountains to the plain are called T rn. That means peoples who have come down from the mountains. Still today the pronunciation Tiran in the regional dialect is Tirn.


            	there is another theory for the origin of name that is "tri ane". It means the three ways because the most important commercial ways, the ones that come from Shkodr, Berat and Durrs, of the time passed through the modern centre of Tirana. That's why Sulejman Pasha built a moschea, a popular Turkish bathroom and a kind of hotel "han" for the caravans to rest.

          


          


          History


          The area now occupied by the city of Tirana has been populated since Neolithic times, as evidenced by various remains discovered there. A castle, possibly called Tirkan, was built by Emperor Justinian in 520 AD and restored by Ahmed Pasha Toptani in the 18th century. The area had no especial importance in Illyrian and Classical times. There were medieval settlements in the area at Preza, Ndroq, Lalmi and Petrela Castle. In 1418, Marin Barleti, an Albanian Catholic priest and scholar, the first to write a history of Albania, referred to "Plenum Tyrenae", a small village. There are references to "Tirana e Madhe" and "Tirana e Vogl" (Greater and Lesser Tirana).


          The records of the first land registrations under the Ottomans in 1431-32 show that Tirana consisted of 60 inhabited areas, with nearly 1,000 houses and 7,300 inhabitants. The 1583 registration records that Tirana had 110 inhabited areas, with 2,900 houses and 20,000 inhabitants.


          Sleiman Pasha Mulleti (or Sulejman Pasha), a local ruler, established the Ottoman town in 1614 with a mosque, a commercial centre and a hammam (Turkish sauna). The town was located along caravan routes and grew rapidly in importance until the early 19th century. During this period, the mosque in the centre of Tirana, the Et'hem Bey Mosque designed by Molla Bey of Petrela, began to be constructed. It employed the best artisans in the country and was completed in 1821 by Molla's son, who was also Sulejman Pasha's grand-nephew. After 1816, Tirana languished under the control of the Toptani family of Kruja.


          On February 8, 1920, Tirana was chosen as the temporary capital of Albania, which had acquired independence in 1912, by the Congress of Lushnja. The city retained that status permanently on December 31, 1925. Since 1925, when they were banned in Turkey, the Bektashis, an order of dervishes who take their name from Haji Bektash, a Sufi saint of the 13th and 14th centuries, made Tirana their primary settlement. The first regulatory plan of the city was compiled in 1923 by Estef Frashri. Durrsi Street was opened in 1922 and was called Nana Mbretnesh (Mother Queen). Many houses and surrounding properties were demolished to make way for it. The existing parliamentary building was raised in 1924 and first served as a club for officers. It was there, in September 1928, that King Zog I was crowned King.


          
            [image: Tirana on November 20, 1944]

            
              Tirana on November 20, 1944
            

          


          The centre of Tirana was the project of Florestano de Fausto and Armando Brasini, well known architects of the Mussolini period in Italy. The Palace of Brigades, the government ministry buildings, the National Bank, today's Municipality, and the University buildings are their work. Dshmort e Kombit (National Martyrs) Boulevard was built in 1930 and named "Zogu I Boulevard." In the communist period, the part from Sknderbeg Square up to the train station was named "Stalin Boulevard". Tirana was occupied until 1944, first by the Italians, and then by the Germans. The Nazis eventually withdrew and the communists seized power.
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              The former building of Tirana's Municipality.
            

          


          In the following decades, a number of buildings with cultural significance were demolished to make way for the formation of today's Scanderbeg Square. In the place of today's Hotel Tirana International building used to be established the Autocephaleus Orthodox Church, one the biggest in the country. Near the grounds of today's Opera house at the Palace of Culture used to be the Old Bazaar (Pazari i Vjetr), hence the name of Tirana's market, Pazari i Ri (New Bazaar). The National Museum is built on the grounds of the former building of the Municipality of Tirana. The building was detonated and the Museum was completed in 1982. The first structure which used to house the Parliament of Albania in King Zog's period was later transformed into a children's theatre, the Dolls' Theatre (Teatri i Kukullave).


          A series of explosion at an army depot near Tirana March 15, 2008 killed at least fifteen and injured 243 people, including many children, and damaged the city's nearby International Airport Nn Tereza.


          


          Health


          The largest hospital in Tirana is called Mother Theresa Hospital (Spitali Nn Tereza), which is associated with University of Tirana, Faculty of Medicine. The Hospital is a 1,456 bed facility that offers comprehensive in patient tertiary care to over 12,000 patients annually. The hospital is currently undergoing major changes in infrastructure and equipment.


          


          Climate


          Tirana has a generally Mediterranean climate. The average temperature varies from a low of 5C in January to a high of 31C in July. The driest months are July and August, each with less than 1cm of precipitation on average, while the wettest months are October, November and December, averaging over 3cm each.


          



          
            
              	Month

              	Jan

              	Feb

              	Mar

              	Apr

              	May

              	Jun

              	Jul

              	Aug

              	Sep

              	Oct

              	Nov

              	Dec
            


            
              	Avg high (C)

              	12

              	13

              	14

              	18

              	21

              	25

              	28

              	28

              	25

              	22

              	16

              	13
            


            
              	Avg low (C)

              	5

              	6

              	8

              	11

              	15

              	19

              	21

              	21

              	18

              	14

              	12

              	7
            


            
              	Source: MSN Weather
            

          


          


          Culture


          Numerous cultural activities take place in Tirana. The National Theatre offers premiers of national and international creations of art. Painting exhibitions take place at the National Gallery and the Symphonic Orchestra of Albanian Radio and Television (RTSH) offers performances of renown world artists through out the year. The city has been a venue for the Tirana Biennale and Tirana Jazz Festival. Tirana is also home of many historical and cultural sites: the Castle or Fortress of Tirana (Kalaja e Tirans) - the historical core of the capital - Kroi Church of Shngjin (Kisha e Kroit t Shngjinit), Preza Castle/Fortress (Kalaja e Prezs), Petrela Castle/Fortress (Kalaja e Petrels), Tirana's Mosque of Et'hem Bej (Xhamia e Tirans), the Centre of Tirana - as a monumental ansemble - Tabak's Bridge (Ura e Tabakve), Kaplan Pasha's Grave (Varri i Kapllan Pashs) and the Clock Tower (Kulla e Sahatit). Tirana has 8 public libraries, one being the National Libray of Albania, 5 museum-houses and 56 cultural monuments. For more information, see Landmarks section below.


          


          Districts


          The two oldest neighbourhoods are Mujos and Pazari, located between the geographical centre and Elbasani Street on either side of the Lana River. In 2000, the centre of Tirana, from the central campus of Tirana University up to Sknderbeg Square was declared the place of Cultural Assembly, and given special claims to state protection. In the same year, the area began a process of restoration under the name Return to Identity. The area to the west of the university, adjacent to Saint Prokopi park, was formerly reserved for the occupation of important government and party officials. It remains a desirable residential area.


          


          Economy


          Tirana is Albania's major industrial centre. It has experienced rapid growth and established many new industries since the 1920s. The principal industries include agricultural products and machinery, textiles, pharmaceuticals, and metal products.


          Tirana began to develop in the beginning of the 16th century, when a bazaar was established, and its craftsmen manufactured silk and cotton fabrics, leather, ceramics and iron, silver, and gold artifacts. Sited in a fertile plain, the Tirana area exported 2,600 barrels of olive oil and 14,000 packages of tobacco to Venice by 1769. In 1901, it had 140,000 olive trees, 400 oil mills, and 700 shops. Tirana is currently trying to develop a tourist industry, although this effort has been hampered by the lack of infrastructure and the perception of political instability in the region.


          


          Education


          Tirana hosts the University of Tirana, founded in 1957, and other governmental and social buildings such as the Albanian Institute of the Sciences, the Academy of Arts, the Agricultural University, the Military Academy, the Institute of the Ministry of Internal Affairs, the People's Assembly, and the High Court.


          In addition to the public universities, Tirana is host to private academic institutions, such as University of New York, Tirana, Universiteti Marin Barleti, Epoka University, etc.


          


          Environment


          The city suffers from problems related to overpopulation, such as waste management, lack of running water and electricity as well as extremely high levels of air pollution from the 300,000 cars moving around the city. The problem is exacerbated by aging infrastructure. Despite the problems, Tirana has also experienced a very rapid growth in the construction of new buildings, especially in the suburbs, where many of the new neighbourhoods do not yet have street names. In recent years pollution has worsened as the number of cars has increased by several orders of magnitude. These are mostly older, diesel cars that pollute much more than the newer models in circulation elsewhere in Europe. Additionally, most of the fuel used in Albania contains larger amounts of sulphur and lead than that allowed in European Union countries. In recent years pollution from construction has become a major concern for the inhabitants of the city. Moreover, green spaces in densely populated areas are scarce. Another peril to the city comes from untreated solid waste.


          Beginning in the year 2000, Tirana's Municipality has undertaken a massive campaign to return public space to the general public. The campaign "Return to Identity" included the transformation of Lana River banks, Rinia Park and others to their pre-1990 state. The overall infrastructure has improved as considerable number of roads have been reconstructed. Common spaces between apartment buildings have been targeted in bringing back green spaces and a vast number of illegal buildings have been demolished.


          Saint Prokopi park, a vast forested park in the outskirts of the city, has some effect on absorbing CO2 emissions. Tirana is cleaned by governmental workers everyday, and trees have been planted around many sidewalks.


          


          People


          Below are some of most notable personalities born in Tirana:


          
            	Edvin Murati


            	Elsa Lila - singer


            	Erjon Bogdani


            	Essad Pasha


            	Fatos Nano - former Prime Minister of Albania


            	Inva Mula


            	Leka, Crown Prince of Albania - son of King Zog I


            	Rexhep Meidani - former President of Albania


            	Saimir Kumbaro

          


          


          Sports


          


          Transport


          National and international transport links have developed over recent years as demand has increased. Until recent years, overland connections through Greece and Montenegro have had various problems with bureaucracy or security. The following section is liable to change and is only indicative.


          


          Bus


          International coach services connect to Greece, via Kor and then taxis to the border, to Serbia, and to Republic of Macedonia. Coach and minibus services run, according to demand, to the coast and northern and southern Albania from different locations in Tirana. Local transport within Tirana is by bus or taxi.


          


          Rail


          There are regular passenger services to Durrs and Pogradec, via Elbasan. The railway station is north of Skanderbeg Square, in Boulevard Zogu I. There are no international passenger services, although there is a freight-only railway through Shkodr to Montenegro (though this is currently disused).


          


          Air


          Tirana International Airport Nn Tereza (Mother Theresa in Albanian), also known as Rinas Airport was recently reconstructed. It is located 25 kilometres north-west of the city, off the road to Durrs. Airlines using Rinas include Albanian Airlines. Flights run to Athens, New York, Rimini, Bari, Genoa, Rome, Bologna, Munich, Frankfurt, Istanbul, Vienna among other places.


          Several foreign airlines also serve Rinas Airport: Alitalia (from Rome and Milan), British Airways (from London Gatwick Airport), Austrian Airlines (from Vienna), Adria Airways (Ljubljana), Jat Airways (Belgrade), Malev (Budapest), Olympic Airlines (Athens), Hemus Air ( Sofia) and Turkish Airlines (Istanbul). Lufthansa flights via Munich started on 1 May 2007. Each Monday, there is a direct flight from Tirana to J.F.K. Airport, New York, USA.


          


          Sea


          Tirana does not have a port of its own. However, the port city of Durrs is no more than half an hour away from the capital. Passenger ferries from Durrs sail to Trieste (Italy), Koper (Slovenia) and there is a fast catamaran service to Bari (Italy).


          



          


          Landmarks
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              Panoramic view of Tirana as seen from Dajti Mountain.
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              "The Albanians" a mosaic on the faade of the National Historical Museum
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              Statue of Skanderbeg in Skanderbeg Square
            

          


          
            	Skanderbeg Square: the central hub of the city, named after the Albanian hero, Skanderbeg.


            	Et'hem Bey Mosque: at the south east corner of Skanderbeg Square - begun in 1789 by Molla Bey and finished in 1821 by his son, Haxhi Et'hem Bey, great-grandson of Sulejman Pasha.


            	The Clock Tower (the Kulla e Sahatit,) next to the Et'hem Bey Mosque, was started by Haxhi Ethem Bej around 1821-22 and was finished with the help of the richest families of Tirana. Its installation was the work of the Tufina family. In 1928 the Albanian state bought a modern German clock and the tower was raised to a height of 35 metres. The clock was damaged during World War II and it was repaired in July 1946.


            	Government buildings: at the south end of Skenderbeg Square


            	National Museum: north side of Skenderbeg Square


            	The headquarters of the Bektashi Sufi Order can be found in the eastern edge of the city.


            	Roman Catholic Church of Saint Paul: completed in 2001, the largest church in Tirana.


            	Orthodox Church of St Prokop was built in 1780.


            	Roman Catholic Church of Saint Maria was built in 1865, paid for by Emperor Franz Joseph of Austria.


            	The Tabakve and Terzive bridges (respectively in front of the Parliament building and on Elbasani Street) date from the beginning of the 20th century.


            	The mosque that is also the tomb of Kapllan Hysa, near the monument to Ushtari i Panjohur (the unknown soldier) was built in 1816.


            	The National Library was established in 1922, with 5000 volumes.


            	The Fortress or Castle of Petrela, 12 kilometres from Tirana, dates from the fourth century BC. It took its current form in the 13th century, under the rule of Topiaj, and later became the property of the Kastriotis.


            	The Palace of Culture (Pallati i Kulturs), where the Theatre of Opera and Ballet and the National Library stand, was completed in 1963 on the site of the former Trade of Tirana building, with the first brick being placed by Soviet president Nikita Khruschev in 1959.


            	The monument to Sknderbeu, raised in 1968, is the work of Odhise Paskali in collaboration with Andrea Mana and Janaq Pao. It commemorated the 500th anniversary of the death of the national hero.


            	The monument to Mother Albania, 12 metres high, was inaugurated in the Dshmoret e Kombit cemetery in 1971.


            	The Academy of Sciences building was completed in April 1972.


            	The Gallery of Figurative Arts was created in 1976 and includes around 3200 works by Albanian and foreign artists.


            	The International Cultural Centre, formerly the Enver Hoxha Museum, was inaugurated in 1988. Popularly referred to as the Pyramid, it was designed by a group of architects under the direction of the dictator's daughter, Pranvera Hoxha, and her husband Klement Kolaneci.


            	The National Historical Museum was built in 1981. The ornamental mosaic on its facade is called "The Albanians".


            	The presidential palace, Tirana, also known as the Palace of Brigades, was built by King Zog as his residence in the 1930s.

          


          


          Twin or partner cities
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        Tiridates I of Armenia


        
          

          
            
              	Tiridates I
            


            
              	King of Armenia
            


            
              	[image: ]

              Statue of Tiridates I of Armenia in the park of the Palace of Versailles.
            


            
              	Reign

              	63  unknown
            


            
              	Coronation

              	66
            


            
              	Predecessor

              	Tigranes
            


            
              	Successor

              	Sanatruk
            


            
              	Offspring

              	Died without legitimate issue
            


            
              	Royal House

              	Arshakuni
            


            
              	Father

              	Vonones II of Parthia (51)
            

          


          Tiridates I ( Armenian: Տրդատ Ա, EA: Trdat I, WA: Drtad I) was King of Armenia beginning in AD 53 and the founder of the Arshakuni Dynasty, the Armenian line of the Arsacid Dynasty. The dates of his birth and death are unknown. His early reign was marked by a brief interruption towards the end of the year 54 and a much longer one from 58 to 63. In an agreement to resolve the Roman-Parthian conflict in and over Armenia, Tiridates (who was the brother of Vologases I of Parthia) was crowned king of Armenia by the Roman emperor Nero in AD 66; in the future, the king of Armenia was to be a Parthian prince, but his appointment required approval from the Romans. Even though this made Armenia a client kingdom, various contemporary Roman sources thought that Nero had de facto ceded Armenia to Parthia.


          In addition to being a king, Tiridates was also a Zoroastrian priest and was accompanied by other magi on his journey to Rome in AD 66. In the early 20th century, Franz Cumont speculated that Tiridates was instrumental in the development of Mithraism, whichin Cumont's viewwas simply Romanized Zoroastrianism. This "continuity" theory has since been collectively refuted.


          


          Ascension


          Tiridates was the son of Vonones II of Parthia and a Greek concubine. Virtually nothing is known about his minority and youth, which he spent in Media, where his father was governor under the reign of his brother Gotarzes II. Tiridates' name meant given by Tir, Tir was an Armeno-Parthian god of literature, science and art based on the Avestan Tishtrya and fused with the Greek Apollo. In 51 the Roman procurator of Cappadocia, Julius Paelignus, invaded Armenia and ravaged the country, then under an Iberian usurper Rhadamistus. Rhadamistus had killed his uncle Mithridates who was the legitimate king of Armenia by luring the Roman garrison that was protecting him outside of the fortress of Gornea.
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              Zenobia found.

              Paul-Jacques-Aim Baudry, c. 1848
            

          


          Acting without instruction, Paelignus recognized Rhadamistus as the new king of Armenia. Syrian governor Ummidius Quadratus sent Helvidius Priscus with a legion to repair these outrages; he was recalled so as not to provoke a war with Parthia. In 52, King Vologases I (Vagharshak in Armenian) of Parthia took the opportunity and invaded Armenia, conquering Artaxata (Artashat in Armenia) and proclaiming his younger brother Tiridates as king. This action violated the treaty that had been signed by the Roman emperor Augustus and Parthian king Phraates IV which gave the Romans the explicit right to appoint and crown the kings of Armenia. Vologases considered the throne of Armenia to have been once the property of his ancestors, now usurped by a foreign monarch in virtue of a crime. A winter epidemic as well as an insurrection initiated by his son Vardanes forced him to withdraw his troops from Armenia, allowing Rhadamistus to come back and punish locals as traitors; they eventually revolted and replaced him with the Parthian prince Tiridates in early 55. Rhadamistus escaped along with his wife Zenobia who was pregnant. Unable to continue fleeing, she asked her husband to end her life rather than be captured. Rhadamistus stabbed her with a Median dagger and flung her body into the river Araxes. Zenobia was not fatally injured and was recovered by shepherds who sent her to Tiridates. Tiridates received her kindly and treated her as a member of the monarchy. Rhadamistus himself returned to Iberia and was soon put to death by his father Parasmanes I of Iberia for having plotted against the royal power. 


          War with Rome


          Unhappy with the growing Parthian influence at their doorstep, Roman Emperor Nero sent General Corbulo with a large army to the east in order to restore Roman client kings. A Hasmonean named Aristobulus was given Lesser Armenia ( Nicopolis and Satala), Gaius Julius Sohaemus of the house of Emessa received Armenia Sophene. In the spring of 58, Corbulo entered Greater Armenia from Cappadocia and advanced towards Artaxata, while Parasmanes I of Iberia attacked from the north, and Antiochus IV of Commagene attacked from the southwest. Supported by his brother, Tiridates sent flying columns to raid the Romans far and wide. Corbulo retaliated using the same tactics and the use of the Moschoi tribes who raided outlying regions of Armenia. Tiridates fled from the capital, and Corbulo burned Artaxata to the ground. In the summer, Corbulo began moving towards Tigranocerta through rough terrain and passing through the Taronitida (Taron), where several of his commanders died in an ambush by the Armenian resistance; however, the city opened its doors, with the exception of one of the citadels, which was destroyed in the ensuing assault. By this time the majority of Armenians had abandoned resistance and accepted the prince favored by Rome.


          Nero gave the crown to the last royal descendant of the Kings of Cappadocia, the grandson of Glaphyra (daughter of Archelaus of Cappadocia) and Alexander of Judea (the brother of Herod Archelaus and the son of Herod the Great), who assumed the Armenian name Tigranes (his uncle was Tigranes V). His son, named Alexander, married Iotapa, the daughter of Antiochus IV of Commagene and was made King of Cilicia. Nero was hailed vigorously in public for this initial victory and Corbulo was appointed governor of Syria as a reward. A guard of 1000 legionary soldiers, three auxiliary cohorts and two wings of horses were allotted to Tigranes in order to defend the country. Border districts were bestowed to Roman allies that assisted Corbulo including Polemon, Parasmanes, Aristobolus and Antiochus.


          Vologases was infuriated by the fact that an alien now sat on the Armenian throne but hesitated to reinstate his brother as he was engaged in a conflict with the Hyrcanians who were revolting. Tigranes invaded the Kingdom of Adiabene and deposed its King Monobazes in 61, who was a vassal of Parthians. Vologases considered this an act of aggression from Rome and started a campaign to restore Tiridates to the Armenian throne. He placed under the command of spahbod Moneses a well-disciplined force of cataphracts along with Adiabenian auxiliaries and ordered him to expel Tigranes from Armenia. Having quelled the Hyrcanian revolt, Vologases gathered the strength of his dominions and embarked toward Armenia. Corbulo, having been informed of the impending attack, sent two legions under the commands of Verulanus Severus and Vettius Bolanus to the assistance of Tigranes with secret directions that they should act with caution rather than vigour. He also dispatched a message to Nero, urging him to send a second commander with the explicit purpose of defending Armenia as Syria was now also in peril. Corbulo placed the remainder of the legions on the banks of the Euphrates and armed irregular troops of the nearby provinces. Since the region was deficient in water, he erected forts over the fountains and concealed the rivulets by heaping sand over them.


          Moneses marched towards Tigranocerta but failed to break the defense of the city walls as his troops were unfit for a long siege. Corbulo, although eminently successful thought it prudent to use his good fortune with moderation. He sent a Roman centurion by the name of Casperius to the camp of Vologases in Nisibis located 37miles (60km) from Tigranocerta with the demand to raise the siege. Because of a recent locust storm and the scarcity of fodder for his horses Vologases agreed to raise the siege of Tigranocerta and petitioned to be granted Armenia in order to achieve a firm peace. Vologases demanded that both the Roman and Parthian troops should evacuate Armenia, that Tigranes should be dethroned, and that the position of Tiridates be recognized. The Roman government declined to accede to these arrangements and sent Lucius Caesennius Paetus, governor of Cappadocia, to settle the question by bringing Armenia under direct Roman administration.


          Paetus was an incapable commander and suffered a humiliating defeat at the Battle of Rhandeia in 62, losing the legions of XII Fulminata commanded by Calvisius Sabinus and IIII Scythica commanded by Funisulanus Vettonianus. The command of the troops was returned to Corbulo, who the following year led a strong army into Melitene and beyond into Armenia, eliminating all of the regional governors he suspected were pro-Parthian. Finally in Rhandeia, Corbulo and Tiridates met to make a peace agreement. The location of Rhandeia suited both Tiridates and Corbulo. It appealed to Tiridates because that is where his army had beaten the Romans and sent them away under a capitulation; on the other hand, it appealed to Corbulo because he was about to wipe out the ill repute earned before in the same location. When Tiridates arrived at the Roman camp he took off his royal diadem and placed it on the ground near a statue of Nero, agreeing to receive it back only from Nero in Rome. Tiridates was recognized as the vassal king of Armenia; a Roman garrison would remain in the country permanently, in Sophene while Artaxata would be reconstructed. Corbulo left his son-in-law Annius Vinicianus to accompany Tiridates to Rome in order to attest his own fidelity to Nero.


          


          Visiting Rome


          Prior to embarking for Rome, Tiridates visited his mother and two brothers in Media Atropatene and Parthia. On his long trek he was accompanied by his family and an imposing retinue, comprised of many feudal lords and 3,000 horsemen. His route lay across Thrace, through Illyria, on the eastern shores of the Adriatic and Picenum, in northeastern Italy. The journey took nine months, and Tiridates rode on horseback, with his children and queen at his side. The children of Vologases, Monobazes and Pacorus also accompanied Tiridates.


          Dio Cassius, a second-century Roman historian, described Tiridates favorably at the time of his arrival: "Tiridates himself was in the prime of his life, a notable figure by reason of his youth, beauty, family, and intelligence." Nero greeted Tiridates at Neapolis ( Naples) in October, sending a state chariot to carry the visitor over the last few miles. No one was allowed to approach the emperor armed, but Tiridates maintained his dignity by refusing to remove his sword as he approached the ruler of the Roman Empire (though as a compromise, he agreed to have his sword firmly fastened in the sheath, so that it could not be drawn). At Puteolis (modern Pozzuoli, near Naples) Nero ordered athletic games to be staged in honour of his guest. The Armenian king himself had an opportunity to display his ability as a marksman by shooting an arrow through the bodies of two buffaloes. The event at Puteolis also marked the first attested appearance of female gladiators:


          
            
              	

              	Nero admired him for this action [(Tiridates' refusal to remove his sword)] and entertained him in many ways, especially by giving a gladiatorial exhibition at Puteoli. It was under the direction of Patrobius, one of his freedmen, who managed to make it a most brilliant and costly affair, as may be seen from the fact that on one of the days not a person but Ethiopiansmen, women, and childrenappeared in the theatre.

              	
            

          


          The climax of the ceremonies was reserved for the capital. Rome was profusely decorated with flags, torches, garlands and bunting, and was gorgeously illuminated at night with great crowds of people seen everywhere.
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              Marble statue of Tiridates erected in Rome in honour of his visit. Louvre Museum.
            

          


          On the day after Tiridates' arrival, Nero came to the Forum clothed in triumphal vestments and surrounded by dignitaries and soldiers, all resplendent in expensive attire and glittering armor. While Nero sat on the imperial throne, Tiridates and his retinue advanced between two lines of soldiers. Arriving in front of the dais, Tiridates knelt, with hands clasped on his breast. After the thundering shouts and acclamations excited by this spectacle had subsided, Tiridates addressed the emperor:


          
            
              	

              	
                My Lord, I am a descendant of Arsakes and the brother of the Kings [Vologases] and Pacorus. I have come to you who are my god; I have worshipped you as the [sun];

                I shall be whatever you would order me to be, because you are my destiny and fortune.

              

              	
            

          


          To which Nero replied:


          
            
              	

              	You have done well by coming here to enjoy my presence in person. What your father has not left to you and what your brothers did not preserve for you, I do accord to you, and I make you King of Armenia, so that you, as well as they, may know that I have the power to take away and to grant kingdoms.

              	
            

          


          Tiridates then mounted the steps of the platform and knelt, while Nero placed the royal diadem on his head. As the young king was about to kneel a second time, Nero lifted him by his right hand and after kissing him, made him sit at his side on a chair a little lower than his own. Meanwhile, the populace gave tumultuous ovations to both rulers. A Praetor, speaking to the audience, interpreted and explained the words of Tiridates, who spoke in Greek. According to Pliny the Elder, Tiridates then introduced Nero to magian feasts (magicis cenis). Tacitus claimed that Tiridates was also interested in all things Roman.


          Public festivities continued for some time after the coronation ceremony. The interior of the Theatre of Pompey and every piece of its furniture was entirely gilded for the occasion; for this reason, Rome thenceforth recalled that date as "the Golden Day." Daytime festivities were on a scale no less lavish than those of the night: Royal purple awnings stretched as protection against the heat of the sun. Nero, clad in green and wearing a chariot driver's headdress, took part in a chariot race. At the evening banquets, Nero, in gold-embroidered vestments, sang and played the lyre with zither accompaniment. Tiridates was amazed and disgusted by Nero's extravagance, but he had only praise for Corbulo and expressed to Corbulo his surprise at his serving such a master. He made no concealment of his views to Nero's face and said to him sarcastically: "Sire, you have a wonderful servant in the person of Corbulo."


          In memory of these events, the Senate honored Nero with the laurel wreath and the title of Imperator, or commander-in-chief of the armies. No reception comparable to this in magnitude and splendor is recorded in the history of Rome. Besides the enormous sum spent in festivities, the Roman Government bore the entire cost of the journey of Tiridates and his retinue, both from and to their homeland. Nero also made a gift to Tiridates of fifty million sesterces.


          On his journey back to Armenia, Tiridates viewed an exhibition of pancratium. When seeing that one of the contestants fell on his back and was being beaten by his opponents, Tiridates saw exclaimed: "That's an unfair contest. It isn't fair that a man who has fallen should be beaten."


          Later, Nero summoned the Parthian King Vologases to Rome several times, but when the invitations became burdensome to Vologases, he sent back a dispatch to this effect: "It is far easier for you than for me to traverse so great a body of water. Therefore, if you will come to Asia, we can then arrange to meet each other."


          


          Fragile peace
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              Greek inscription attributed to Tiridates I on basalt rock from Garni.
            

          


          Peace prevailed at this time throughout the Roman Empire. Nero therefore closed the gates of the Temple of Janus, which were never shut save in times of universal peace. When Tiridates returned to Armenia, he took with him a great number of skilled artisans for the reconstruction of Artaxata. He renamed the capital Neronia in honour of the emperor; he embellished the royal residence at Garni, nearby, with colonnades and monuments of dazzling richness and also the addition of a new temple. Trade between the two continents also grew, allowing Armenia to secure its independence from Rome. Rome now counted upon Armenia as a loyal ally, even after Nero's death and through the entire duration of Vespasian's rule in the East. Peace was a considerable victory for Nero politically.
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              Roman coin struck in 66 AD under Nero's reign depicting the gates of the Temple of Janus closed.
            

          


          The immediate dividend of the peace was Rome's ability to turn its full attention to the mounting problems at Judea, which broke into open warfare culminating in the First Jewish-Roman War just one year after Tiridates' coronation. Large numbers of legions were diverted to Judea from Syria, which would otherwise have been impossible. Nero became very popular in the eastern provinces of Rome and with the Armenians and Parthians. The name of Legio XII Fulminata discovered carved on a mountain in Gobustan (in modern Azerbaijan), attests to the presence of Roman soldiers by the shores of the Caspian Sea in 89 AD, farther east than any previously known Roman inscription. The peace between Parthia and Rome lasted 50 years, until emperor Trajan invaded Armenia in 114. 


          War with Alans and aftermath


          In 72 the Alans, a warlike nomadic Sarmatian tribe, made an incursion into Media Atropatene as well as various districts of northern Armenia. Tiridates and his brother Pacorus, King of Media Atropatene, faced them at a number of battles, during one of which Tiridates was briefly captured, narrowly escaping being taken alive. He was lassoed from a distance and caught, but he quickly managed to whip out his sword and slash the rope in time. The Alans withdrew with a lot of booty after plundering Armenia and Media Atropatene. The king of Iberia asked for protection against the Alans from Vespasian, who helped reconstruct the fortress of Harmozica around the Iberian capital Mtskheta, near modern Tbilisi. An Aramaic inscription found near Tbilisi indicates that Tiridates also warred with Iberia during his final years. The exact date of the end of Tiridates' reign is unknown; various sources name Sanatruces as his successor. It is known that Tiridates' nephew, Axidares, the son of Pacorus II of Parthia, was King of Armenia by 110.


          


          In popular culture


          Tiridates is one of the principal characters in George Frideric Handel's Radamisto and Reinhard Keiser's Octavia operas.
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              	Titanic
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              	Directed by

              	James Cameron
            


            
              	Producedby

              	Jon Landau

              James Cameron
            


            
              	Writtenby

              	James Cameron
            


            
              	Starring

              	Leonardo DiCaprio

              Kate Winslet

              Billy Zane

              Frances Fisher

              Victor Garber
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              Bill Paxton
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              	Conrad Buff
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              	-International-
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              -USA/Canada-

              Paramount Pictures
            


            
              	Release date(s)

              	December 19, 1997 (U.S.), (MEX), (AUS)

              January 23, 1998 (U.K.)
            


            
              	Running time

              	194 min.
            


            
              	Country

              	United States
            


            
              	Language

              	English
            


            
              	Budget

              	US$200,000,000
            


            
              	Gross revenue

              	US$1,848,813,795
            


            
              	Official website
            


            
              	Allmovie profile
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          Titanic is a 1997 romance film directed, written, produced and edited by James Cameron about the sinking of the RMS Titanic. It features Leonardo DiCaprio as Jack Dawson, and Kate Winslet as Rose DeWitt Bukater, two members of different social classes who fall in love aboard the ill-fated 1912 maiden voyage of the ship. The main characters and the central love story are fictional, but some supporting characters (such as members of the ship's crew) are based on real historical figures. Gloria Stuart plays the elderly Rose, who narrates the film in a modern day framing device.


          Production of the film began in 1995, when Cameron shot footage of the real wreck of the RMS Titanic. He envisioned the love story as a means to engage the audience with the real-life tragedy. Shooting took place at the Akademik Mstislav Keldysh for the modern scenes, and a reconstruction of the ship was built at Playas de Rosarito. Cameron also used scale models and computer-generated imagery to recreate the sinking of the ship. Titanic became at the time, the most expensive film ever made, costing approximately US$200 million with funding from Paramount Pictures and 20th Century Fox.


          Originally slated to be released on July 2, 1997, post-production delays pushed back the film's release date to December 19, 1997. After word broke out that Titanic's release date was pushed back, the press believed that Titanic would fail and cause the downfall of Fox and Paramount. Despite low expectations, the film was both a major critical and commercial success, winning eleven Academy Awards including Best Picture and becoming the highest-grossing film of all time, with a total worldwide gross of approximately $1.8 billion (it is the sixth-highest grossing in North America once adjusted for inflation).


          


          Plot
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          In 1996, treasure hunter Brock Lovett and his team explore the wreck of the RMS Titanic, searching for a necklace set with a valuable blue diamond called the Heart of the Ocean. They discover a drawing of a young woman reclining nude, wearing the Heart of the Ocean, dated the day the Titanic sank. News of this drawing on television attracts the interest of the woman in question, Rose Calvert, now nearly 101, who informs Lovett that she is the nude woman in the drawing. She and her granddaughter Lizzy visit Lovett on his ship, and she recalls her memories as 17-year-old Rose DeWitt Bukater aboard the Titanic to the somewhat skeptical team.


          In 1912, young Rose boards the departing ship in Southampton England with the upper-class passengers, her mother, Ruth DeWitt Bukater, and her fianc, Caledon Hockley. Also on board is Margaret "Molly" Brown, who meets Rose at a dinner. Distraught and frustrated with her engagement to Cal and her controlled life, Rose attempts to commit suicide by jumping from the stern, but a drifter and artist named Jack Dawson, who had won his ticket on the ship from a poker game, intervenes. Initially Cal, his friends and the sailors, overhearing Rose's screams, believe the penniless Jack attempted to rape her. She explains Jack saved her life, covering up her suicide attempt by explaining she slipped after trying to see the propellers. Jack corroborates her white lie to everyone present, but privately, Hockley's manservant, former police officer Spicer Lovejoy, expresses to Jack his skepticism. Jack and Rose strike up a tentative friendship as she thanks him for his corroboration, and he shares stories of his adventures traveling and sketching; their bond deepens when they leave a first-class formal dinner for a much livelier gathering in third-class.


          Cal is informed of her partying in the steerage and forbids Rose to meet Jack again. Rose's mother also commands her to give up Jack and save her engagement to Cal in order to ensure their financial welfare. Eventually, Jack confronts Rose alone, but she is inclined to ignore their growing affection because of her engagement and responsibilities. However, after witnessing a woman encouraging her seven-year-old daughter to behave like a "proper lady" at tea, Rose later changes her mind and decides to offer her heart to Jack in a forbidden romance. As a sign of her affection, she asks him to sketch her naked wearing only the Heart of the Ocean, which she had previously been offered as an engagement present by Cal. Afterwards, the two playfully run away from Lovejoy, and they go below decks to the ship's cargo hold. They enter William Carter's Renault traveling car and make love, before escaping up to the ship's forward well deck. They escape just in time, before two ship's hands, per Cal's orders, come and search for them in the cargo hold. Rose decides that when they arrive at New York, she will leave the ship with Jack. They then witness the ship's collision with an iceberg, which fatally damages it. Meanwhile, Cal discovers Rose's nude drawing and her taunting note in his safe. He plots revenge, deciding to frame Jack for stealing the Heart of the Ocean by having Lovejoy plant the diamond in Jack's pocket and bribing the master-at-arms to go along with his plan. Although Rose is at first indecisive, she later runs away from Cal, risking her chances of getting on a lifeboat with her mother, in order to find and rescue Jack, since the ship has begun sinking and the master-at-arms has no intention of going back to his office to free Jack.


          Rose manages to free Jack with a fire axe, and finds that the third-class passengers are trapped below decks, since the stewards have been instructed to keep them locked up (to allow the first and second-class passengers off first). Frustrated, Jack breaks through a gate, allowing Rose and others to make their way to the boat deck. Cal and Jack, though enemies, both want Rose safe, so they manage to persuade Rose to board a lifeboat. But after realizing that she cannot leave Jack, Rose jumps back on the ship and reunites with Jack in the ship's first class staircase. Infuriated, Cal takes Lovejoy's pistol and chases Jack and Rose down the decks and into the first class dining saloon. After running out of ammunition, he angrily shouts at them saying that he hopes "they enjoy their time together" and realizes that he has unintentionally left the diamond in the pocket of an overcoat that Rose is wearing. Cal returns to the boat deck and gets aboard Collapsible A by pretending to look after an abandoned child. This is one of only two lifeboats remaining on the ship. Although Jack and Rose manage to avoid Cal's fury, they find that the lifeboats are gone. With no other options, they decide to head aft and stay on the ship for as long as possible before it sinks completely. Eventually, the ship breaks in half and begins its final descent, washing everyone into the freezing Atlantic waters. Jack and Rose are separated under the water but shortly reunite. Around them, well over a thousand people are dying painfully from hypothermia.


          Meanwhile, in Lifeboat 6, Molly Brown tries to convince Quartermaster Robert Hichens to go back and rescue people, as there is plenty of room, but he refuses, knowing that there is not enough room for all of them and that all the boats will be swamped. Jack manages to grab hold of a dining room door, and gets Rose to lie on it. While lying on the door, Jack makes Rose promise that, whatever happens, she must get out alive. When Fifth Officer Harold Lowe returns with empty Lifeboat 14 to rescue several people from the water, Rose tries to wake Jack, but then realizes that he has died in the freezing water. Upon this realization, she begins to lose hope and wants to stay there to die with Jack; however, she remembers her promise and does her best to call out to Lowe. She is hoarse and he does not hear her and rows away. Still remembering her promise to "never let go", Rose manages to unclasp Jack's frozen hand from her own, letting his body disappear into the sea. Throwing herself into the water, Rose takes a whistle from a dead Chief Officer Henry Wilde and blows it, and is heard. She is pulled to safety, joining five others recovered from the ocean, and is taken on board the rescue ship RMS Carpathia.


          On the Carpathia's deck, Rose notices Cal coming down searching for her; when he turns in her direction, she turns away and avoids being seen by him thanks to a blanket wrapped around her. This is the last time she ever sees him. Upon arrival in New York City, Rose registers her name as Rose Dawson (adopting Jack's surname, which is why everyone, including everyone she knew thought that Rose died on Titanic and never learned the truth about her surviving) and presumably starts a life on her own. Through the elderly Rose, we learn that Cal went on to marry another woman, and later committed suicide as a result of business losses in the Great Depression. The subsequent story of Rose's mother, who escaped on a lifeboat and was presumably rescued, is not told. After completing her story to the team (who now look at her with sympathy and awe), the elderly Rose goes alone to the stern of Lovett's ship. After she steps onto the railing, it is revealed that she still has the Heart of the Ocean in her possession. She then drops the diamond into the water, sending it to join the remains of the single most important event of her life. She kept every promise she had made to Jack, and did everything they ever talked about doing. Rose lies in her bed, next to photographs of her life's achievements, as the shot pans across her into darkness.


          The film ends with a vision of young Rose reuniting with Jack at the Grand Staircase of the restored Titanic, surrounded by those who perished on the ship. They kiss and embrace, and all the people on the staircase start to applaud.


          


          Production


          
            
              	"The story could not have been written better... The juxtaposition of rich and poor, the gender roles played out unto death (women first), the stoicism and nobility of a bygone age, the magnificence of the great ship matched in scale only by the folly of the men who drove her hell-bent through the darkness. And above all the lesson: that life is uncertain, the future unknowable... the unthinkable possible."
            


            
              	 James Cameron
            

          


          James Cameron was fascinated by shipwrecks, including the RMS Titanic, and wrote a treatment for a film. He described the sinking of the Titanic as "like a great novel that really happened". Yet, over time he felt that the event had become a mere morality tale, and described making the film as putting the audience in an experience of living history. Cameron described a love story as the most engaging part of a story. As the likeable Jack and Rose had their love blossom and eventually destroyed, the audience would mourn the loss. Lastly, Cameron created a modern framing of the romance with an elderly Rose, making the history palpable and poignant. The treasure hunter Brock Lovett is meant to represent those who never connected with the human element of the tragedy. Cameron wanted to honour the people who died during the sinking, and he spent six months fully researching what happened, creating a timeline of all the Titanic's crew and passengers.


          He met with 20th Century Fox, and convinced them to make a film based on the publicity afforded by shooting the wreck itself and organized a dive to the wreck of the Titanic over two years. The crew shot in the Atlantic Ocean twelve times in 1995, shooting during eleven of those occasions, and actually spent more time with the ship than its passengers. Afterwards, Cameron began writing a screenplay. Harland and Wolff, the RMS Titanic's builders, opened their private archives to the crew, sharing blueprints that were thought lost. For the ship's interiors, production designer Peter Lamont's team looked for artifacts from the era, though the newness of the ship meant every prop had to be made from scratch. Fox acquired forty acres of waterfront south of Playas de Rosarito in Mexico, and building of a new studio began on May 31, 1996. A seventeen-million-gallon tank was built for the exterior of the reconstructed ship, providing 270 degrees of ocean view. The ship was built to full scale, but Lamont removed redundant sections on the superstructure and forward well deck for the ship to fit in the tank, with the remaining sections filled with digital models. The lifeboats and funnels were shrunk by ten percent. The boat deck and A-deck were working sets, but the rest of the ship was just steel plating. Within was a fifty-foot lifting platform for the ship to tilt during the sinking sequences. Towering above was a 162feet (49m) tall tower crane on 600feet (180m) of railtrack, acting as a combined construction, lighting and camera platform. After shooting the sinking scenes, the ship was then dismantled and sold for scrap metal to cover budgetary costs.


          


          Filming


          The modern day scenes were shot on the Akademik Mstislav Keldysh in July 1996. It was during this shoot that someone sprinkled phencyclidine into the crew's dinner, affecting many including Cameron, and sending several dozen of them to the hospital. The person behind the prank was never caught. Principal photography for Titanic began in September 1996 at the newly-built Fox Baja Studios. The shot scenes on the poop deck was built on a hinge which could rise from zero to ninety degrees in a few seconds as the ship's stern rose during sinking. For the safety of the stuntmen, many props were made of foam rubber. By November 15, they were shooting the boarding scenes. Cameron chose to build his RMS Titanic on the starboard side as study of weather data showed prevailing north-to-south wind that blew the funnel smoke aft. This posed a problem for shooting the ship's departure from Southampton, as it was docked on its port side. Writing on props and costumes had to be reversed, and if someone walked to their right in the script, they had to walk left. In post-production, the film was flipped to the correct direction.


          Filming Titanic was an arduous experience for all involved. The schedule was intended to last 138 days but grew to 160twenty days shy of six months. Many cast members came down with colds, flu, or kidney infections after spending hours in cold water, including Kate Winslet. Several left and three stuntmen broke their bones, but the Screen Actors Guild decided, following an investigation, that nothing was inherently unsafe about the set. Cameron never apologized for running his sets like a military campaign, although he admitted, "I'm demanding, and I'm demanding on my crew. In terms of being kind of militaresque, I think there's an element of that in dealing with thousands of extras and big logistics and keeping people safe. I think you have to have a fairly strict methodology in dealing with a large number of people." After almost drowning, chipping an elbow bone, and getting the flu, Winslet decided she would not work with Cameron again unless she earned "a lot of money".


          


          Effects


          


          An enclosed five-million-gallon tank was used for sinking interiors, in which the entire set could be tilted into the water. To sink the Grand Staircase, ninety thousand gallons of water were dumped into the set as it was lowered into the tank. Unexpectedly, the waterfall ripped the staircase from its steel-reinforced foundations, though no one was hurt. The 744-foot (227m) long exterior of the RMS Titanic had its first half lowered into the tank, but being the heaviest part of the ship meant it acted as a shock absorber against the water. To get the set into the water, Cameron had much of the set emptied and even smashed some of the promenade windows himself. After submerging the Dining Saloon, three days were spent shooting Lovett's ROV traversing the wreck in the present. The post-sinking scenes in the freezing Atlantic were shot in a 350,000-gallon tank, where the frozen corpses were created by applying a powder on actors that crystallized when exposed to water, and wax was coated on hair and clothes.


          Cameron wanted to push the boundary of special effects with his film, and enlisted Digital Domain to continue the breakthroughs on digital technology the director pioneered on The Abyss and Terminator 2: Judgment Day. Previous films about the RMS Titanic shot water in slow motion, which did not look wholly convincing. He encouraged them to shoot their 45-foot (14m) long miniature of the ship as if "we're making a commercial for the White Star Line". Afterward, digital water and smoke were added, as were extras captured on a motion capture stage. Visual effects supervisor Rob Legato scanned the faces of many actors, including himself and his children, for the digital extras and stuntmen. There was also a 65-foot (20m) long model of the ship's stern that could break in two repeatedly, the only miniature to be used in water. For scenes set in the ship's engines, footage of the SS Jeremiah O'Brien's engines were composited with miniature support frames and actors shot against greenscreen. To save money, the First Class Lounge was a miniature set incorporated into a greenscreen backdrop.


          


          Editing


          During the first assembly cut, Cameron changed the planned ending, which had given resolution to Brock Lovett's story. In the original version of the ending, Brock sees Old Rose preparing to drop the necklace into the ocean. Assuming that she is going to jump, he and Lizzy stop her. She then reveals that she had the Heart of the Ocean diamond all along, but never sold it for money, as it reminded her of Cal too much. She tells Brock that life is priceless and throws the diamond into the ocean, after allowing him to hold it. Accepting that treasure is worthless, Brock laughs at his stupidity. He then falls for Lizzy, and Rose goes back to sleep, whereupon the film ends in the same way as the final version. In the editing room, Cameron decided that by this point the audience would no longer be interested in Brock Lovett and cut the resolution to his story, so that Rose is alone when she drops the diamond. He also did not want to disrupt the audience's melancholy after the Titanic's sinking.


          The version used for the first test screening featured a fight between Jack and Lovejoy which took place after Jack and Rose escape into the flooded dining saloon, but the test audiences disliked it. The scene was written to give the film more suspense, and featured Cal (falsely) offering to give Lovejoy, his valet, the Heart of the Ocean if he can kill Jack and Rose. Lovejoy goes after the pair in the sinking First Class dining room. Just as they are about to escape him, Lovejoy notices Rose's hand slap the water as it slips off the table behind which she is hiding. In revenge for framing him for the "theft" of the necklace, Jack attacks him and smashes his head against a glass window (this explains the gash on Lovejoy's head that can be seen when he dies in the completed version of the film). The test audiences disliked this scene, saying it would be unrealistic to risk one's life for wealth, and Cameron cut it for this reason, as well as for timing and pacing reasons. Many other scenes were cut for similar reasons.


          


          Cast


          


          Fictional characters


          
            	Leonardo DiCaprio as Jack Dawson: A penniless artist who travels the world, Jack wins tickets to the RMS Titanic in a card game. He is attracted to Rose's beauty and convinces her out of an attempted suicide. His saving of her life brings him into first-class society for a night, and he shows her a carefree way of life of which she had often fantasized but never realized of doing. Billy Crudup and Stephen Dorff were considered for the role of Jack.


            	Kate Winslet as Rose DeWitt Bukater: A first-class socialite, seventeen-year-old Rose is forced to become engaged to Caledon Hockley so she and her mother can maintain their high status after the death of her father. Feeling trapped, Rose becomes suicidal, but she soon discovers a completely new lease on life when she meets Jack Dawson. Cameron asked Claire Danes to play the part, but she was exhausted after Baz Luhrmann's Romeo + Juliet, which also starred DiCaprio, and she found Titanic too similar.


            	Billy Zane as Caledon "Cal" Nathan Hockley: The heir to an enormous steel fortune and the quintessential arrogant and snobbish first-class man. Rose's fianc Cal becomes increasingly embarrassed, jealous, and cruel over Rose's relationship with Jack. He gives Rose the famous " Heart of the Ocean" diamond as a reminder of his feelings for her, and then asks her to "open her heart to him". Cal shoots himself in the head by putting a gun in his mouth in 1929 after the stock market crash hit his interests hard.


            	Frances Fisher as Ruth DeWitt Bukater: Rose's widowed mother, who is marrying her off to ensure their high-class status. She loves her daughter but believes marriage to Cal is the right thing to do. The epitome of the shallowness and hypocrisies of high-class society, she scorns Jack, even though he saved her daughter's life.


            	Danny Nucci as Fabrizio De Rossi: Jack's Italian best friend who comes aboard the RMS Titanic after winning a poker game. Fabrizio is killed during the sinking when one of the ship's funnels collapses and crushes him while he tries to swim away.


            	Jason Barry as Tommy Ryan: An Irish third-class passenger who befriends Jack and Fabrizio. He also makes a comment to Jack about his unlikely chance to get next to Rose. Tommy is shot dead by First Officer Murdoch after being pushed and mistaken for attempting to rush into a lifeboat.


            	David Warner as Spicer Lovejoy: An ex- Pinkerton constable, Lovejoy is Cal's English valet and bodyguard, who keeps an eye on Rose and is suspicious of the circumstances of Jack's rescue of her. According to Rose, Lovejoy was hired by Cal's father to "keep an eye on his little boy". He accompanies Cal, Rose and Ruth on the RMS Titanic and tells the porters where to put their luggage. He dies during the sinking and is last seen clinging onto the deck rail for dear life as the ship splits apart beneath him.


            	Bill Paxton as Brock Lovett: A treasure hunter looking for the "Heart of the Ocean" in the wreck of the RMS Titanic in the present. Time and funding to his expedition is running out.


            	Gloria Stuart plays the 101-year-old Rose Calvert: She comes to give Lovett information regarding the "Heart of the Ocean", after he discovers a nude drawing of her in the wreck of the RMS Titanic. She narrates the story of her time aboard the ship, mentioning Jack for the first time since.


            	Suzy Amis as Lizzy Calvert: Rose's granddaughter, who takes care of her, and accompanies her to the ship on her visit to Lovett. In a deleted scene of the film, she angrily confronts Lovett and warns him not to browbeat Rose.


            	Lewis Abernathy as Lewis Bodine: Lovett's friend, who expresses doubt at first whether the elderly Rose is telling the truth. He also explains to Rose, with little regard for sensitivity, how the RMS Titanic sank with a 3-D computer simulation.

          


          


          Historical characters


          
            	Kathy Bates as Margaret Brown: Brown is depicted as being frowned upon by other first-class women, including Ruth, as "new money" due to her sudden wealth. She is friendly to Jack and gives him a tuxedo (which she bought for her son) when he is invited to dinner in the first-class dining saloon.


            	Victor Garber as Thomas Andrews, Jr.: The ship's designer, Andrews is portrayed as a very nice and pleasant man who is somewhat modest about his grand achievement. After the collision, he struggles to comprehend that his "unsinkable" ship is doomed with not enough lifeboats for half the people on board. He is depicted during the sinking of the ship as standing next to the clock in the first class smoking room, lamenting his failure to build a strong and safe ship. He gives Rose a life jacket so that she does not drown in the icy water, and is last seen looking at his watch and adjusting the clock in the same room, accepting his fate.


            	Bernard Hill as Captain Edward John Smith: The film depicts the captain of the RMS Titanic as retiring to his quarters before the ship hits the iceberg. He retreats into the wheelhouse as the ship sinks, dying when the icy water bursts through the windows.


            	Jonathan Hyde as Joseph Bruce Ismay: Ismay is portrayed as an ignorant first-class rich man, who does not know who Sigmund Freud is. He uses his position as White Star Line managing director to influence Captain Smith to go faster with the prospect of an earlier arrival in New York and favourable press attention. He cowardly takes the opportunity to get into a lifeboat, and looks back, guilt-stricken, as his ship sinks.


            	Eric Braeden as Colonel John Jacob Astor: A first-class passenger whom Rose calls the richest man on the ship. The film depicts Astor and his 19-year-old wife Madeleine as being introduced to Jack by Rose in the first-class dining saloon. He is presumably drowned when the Grand Staircase glass dome implodes and tons of water surge in, clutching onto a post.


            	Bernard Fox as Colonel Archibald Gracie: The film depicts Gracie making a comment to Cal that "women and machinery don't mix", and congratulating Jack for saving Rose from committing suicide. Gracie was American, but is depicted as an Englishman in the film.


            	Michael Ensign as Benjamin Guggenheim: A mining tycoon traveling in first class. He openly shows off his French mistress Madame Aubart to his fellow passengers while his family wait for him back home. Before his death, he utters the famous words, "We are dressed in our best and are prepared to go down as gentlemen", before asking for a final glass of brandy. Like Archibald Gracie, Guggenheim was American, but is portrayed as an Englishman.


            	Jonathan Evans-Jones as Wallace Hartley: The ship's bandmaster who plays uplifting music with his colleagues on the boat deck as the ship sinks, culminating in a final, emotional performance of Nearer, My God, to Thee. His final words are "Gentlemen. It has been a privilege playing with you tonight."


            	Ewan Stewart as First Officer William Murdoch: The film's most controversial depiction. During a sudden rush for the lifeboats, Murdoch's gun discharges and kills a passenger. Murdoch then commits suicide out of guilt. When Murdoch's nephew Scott saw the film, he objected to his uncle's portrayal as damaging to Murdoch's heroic reputation, considering that he did try to get a number of passengers off. A few months later, Fox Vice-president Scott Neeson went to Dalbeattie, where Murdoch lived, to deliver a personal apology, and also presented a 5000 donation to Dalbeattie High School to boost the school's William Murdoch Memorial Prize. Cameron apologized on the DVD commentary, but noted that there were officers who fired gunshots to follow the "women and children first" policy.


            	Jonathan Phillips as Second Officer Charles Lightoller: The ship's most senior surviving officer of the sinking. The film depicts Lightoller arguing with Captain Smith that it would be difficult to see the icebergs with no breaking water. He is seen brandishing a gun and threatening to use it to keep order. He can be seen on top of one of the overturned collapsibles.


            	Ioan Gruffudd as Fifth Officer Harold Lowe: The only ship's officer who led a lifeboat to retrieve survivors of the sinking. The film depicts Lowe rescuing Rose from the freezing ocean after finding her floating on a door.


            	Edward Fletcher as Sixth Officer James Moody: The ship's only junior officer who died in the sinking. The film depicts Moody admitting Jack and Fabrizio onto the ship only moments before it departs from Southampton, and informs First Officer Murdoch about the iceberg.

          


          


          Cameos


          Several crew members of the Akademik Mstislav Keldysh appear in the film, including Anatoly Sagalevich, creator and pilot of the Mir submersibles. Anders Falk, who filmed a documentary about the film's sets for the Titanic Historical Society, cameoed in the film as a Swedish immigrant who Jack Dawson meets when he enters his cabin, and Ed and Karen Kamuda, then President and Vice President of the Society, were extras on the film.


          


          Release


          Paramount Pictures and 20th Century Fox financed Titanic, and expected James Cameron to complete the film for a release on July 2, 1997. With production delays, Paramount pushed back the release date to December 19, 1997. The film premiered on November 1, 1997, at the Tokyo International Film Festival, where reaction was described as " tepid" by the New York Times.


          


          Box office


          The film received steady attendance after opening in North America on Friday, December 19, 1997. By Sunday that same weekend, theaters were beginning to sell out. The film debuted with $28,638,131 in 2,674 theaters, averaging to about $10,710 per venue. By New Year's Day, Titanic had increased in popularity and theaters continued selling out. Its biggest box office weekend took place over Valentine's Day weekend in 1998, more than six weeks after it debuted in North America. After it was released, it stayed at #1 for 15 consecutive weeks in the U.S. box office, an undefeated record. By March 1998, it was the first film to earn more than $1 billion worldwide. Some theaters in Australia, India, and South Africa ran it for more than one year. The movie stayed in theaters in North America for more than nine months before finally closing on Thursday October 1, 1998 with a final domestic gross of $600,788,188. Accumulating $1.8 billion worldwide, to this day Titanic retains the record as the most successful box office film in history (not adjusted for inflation).


          


          Critical reaction


          The film garnered mostly positive reviews from critics. It is a "Certified Fresh" film on Rotten Tomatoes, with 82% overall approval from critics. The film currently has a 74/100 metascore on Metacritic, classified as a generally favorable reviewed film.


          Roger Ebert wrote, "It is flawlessly crafted, intelligently constructed, strongly acted, and spellbinding... Movies like this are not merely difficult to make at all, but almost impossible to make well. The technical difficulties are so daunting that it's a wonder when the filmmakers are also able to bring the drama and history into proportion. I found myself convinced by both the story and the sad saga." It was his ninth best film of 1997. On the television program Siskel & Ebert, the film received "two thumbs up"; Ebert describing it as "a glorious Hollywood epic, well-crafted and well worth the wait" Gene Siskel found Leonardo DiCaprio "captivating" while he felt Kate Winslet "came off as flat in comparison". Richard Corliss of Time magazine wrote a mostly negative review, criticizing the special effects and lack of interesting emotional elements.


          James Berardinelli explains, "Meticulous in detail, yet vast in scope and intent, Titanic is the kind of epic motion picture event that has become a rarity. You don't just watch Titanic, you experience it." It was his second best movie of 1997. Some reviewers felt that the story and dialogue were weak, while the visuals were spectacular. Kenneth Turan's review in the Los Angeles Times was particularly scathing. Dismissing the emotive elements, he says, "What really brings on the tears is Cameron's insistence that writing this kind of movie is within his abilities. Not only is it not, it is not even close." Barbara Shulgasser of San Francisco Examiner gave Titanic one star out of four, citing a friend as saying, "The number of times in this unbelievably badly-written script that the two [lead characters] refer to each other by name was an indication of just how dramatically the script lacked anything more interesting for the actors to say."


          Titanic suffered backlash from many after its release. In 2003, the film topped a poll of "Best Film Endings", and yet it also topped a poll by The Film programme as "the worst movie of all time". Parodies and spoofs abounded and were circulated around the Internet, often inspiring passionate responses from fans of various opinions of the film.


          Since its release, Titanic has appeared on the AFI's award-winning 100 Years.... So far, it has ranked on the following six lists:


          
            
              	AFI's 100 Years... 100

              	Rank

              	Notes
            


            
              	Thrills

              	25

              	A list of the top 100 thrilling movies in American cinema compiled in 2001.
            


            
              	Passions

              	37

              	A list of the top 100 love stories in American cinema, compiled in 2002.
            


            
              	Songs

              	14

              	A list of the top 100 songs in American cinema, compiled in 2004. Titanic ranked 14th for Celine Dion's " My Heart Will Go On".
            


            
              	Movie quotes

              	100

              	A list of the top 100 movie quotations in American cinema, compiled in 2005. Titanic ranked 100th for Jack Dawson's (Leonardo DiCaprio) yell of, "I'm king of the world!"
            


            
              	Movies

              	83

              	A 2007 (10th anniversary) edition of 1997's list of the 100 best movies of the past century. Titanic was not eligible when the original list was released.
            


            
              	AFI's 10 Top 10

              	6

              	The 2008 poll consisted of the top ten films in ten different genres. Titanic ranked as the sixth best epic film.
            

          


          


          Awards


          Titanic began its awards sweep starting with the Golden Globes, winning four, namely Best Motion Picture (Drama), Best Director, Best Original Score, and Best Song. Leonardo DiCaprio, Kate Winslet, Gloria Stuart, and James Cameron's screenplay were also nominees but lost. It won the ACE "Eddie" Award, ASC Award, Art Directors Guild Award, Cinema Audio Society Award, Screen Actors Guild Awards, (Best Supporting Actress Gloria Stuart), The Directors Guild of America Award, and Broadcast Film Critics Association Award (Best Director James Cameron), and The Producer Guild of America Awards. It was also nominated for ten BAFTA awards, including Best Film and Director.


          It tied All About Eve for having the most Oscar nominations in history, with 14. It won Best Picture and Best Director. It also picked up Best Costume Design, Best Visual Effects, Best Sound Mixing, Best Sound Editing, Best Original Score, Best Film Editing, Best Original Song, Best Art Direction, and Best Cinematography. Kate Winslet, Gloria Stuart and the make-up artists were the three nominees that did not win. James Cameron's original screenplay and Leonardo DiCaprio were not nominees. It was the second movie to win eleven Academy Awards, after Ben-Hur. The Lord of the Rings: The Return of the King would also match this record in 2004, with its 11 wins from 11 nominations.


          The ending credits' song also won the Grammy Awards for Best Song Written Specifically for a Motion Picture or for Television. The film also won Best Male Performance for Leonardo DiCaprio and Best Movie at the MTV Movie Awards. The film was voted as Best Film at the People's Choice Awards. It won various awards outside the United States, including the Awards of the Japanese Academy as the Best Foreign Film of the Year. Titanic eventually won nearly 90 awards and had an additional 47 nominations from various award-giving bodies around the world.


          


          Home video


          Titanic was released world-wide in widescreen and pan and scan formats on VHS and laserdisc on September 1, 1998. The VHS was also made available in a deluxe boxed gift set with a mounted filmstrip and a colour booklet. A DVD version was released on July 31, 1999 in a widescreen-only (non- anamorphic) single disc edition with no special features other than a theatrical trailer. Cameron stated at the time that he intended to release a special edition with extra features later. This release became the best-selling DVD of 1999 and early 2000, becoming the first DVD ever to sell 1 million copies.


          Six years after the original DVD release, on October 25, 2005, a special edition release finally occurred with a three-disc set marketed as Special Collector's Edition in North America and as the Ultimate Edition in Japan. The release included an anamorphic widescreen presentation of the film divided onto two discs, with 6.1 channel surround sound. The supplements included 29 deleted scenes, an alternate ending, a faux 1912-style newsreel, a crew tribute/gag reel, and other features. Ed Marsh was originally commissioned to shoot and edit a two-hour retrospective documentary, and had completed it when Cameron decided to drop it from the DVD set.


          An international two- and four-disc set followed on November 7, 2005. The two-disc edition was marketed as the Special Edition, and featured the first two discs of the three-disc set, only PAL enabled. A four-disc edition, marketed as the Deluxe Collector's Edition, was also released on November 7, 2005. This set included all of the material of the three-disc edition, with the fourth disc containing the HBO special Heart of the Ocean, spoofs and parodies (available as Easter eggs in the Region 1 edition), and a gallery of trailers and TV spots, some never before seen. This set, alongside the two- and five-disc set, has not yet been released in North America. The four-disc edition was released in Mexico for Region 4 on December 21, 2005.


          


          Available only in the UK, a limited five-disc set of the film, under the title Deluxe Limited Edition, was released with only 10,000 copies manufactured. The fifth disc contains James Cameron's documentary Ghosts of the Abyss. Unlike the individual release of Ghosts of the Abyss, which contained two discs, only the first disc was included in the set. Each set is numbered, for buyers to easily tell the difference between an authentic copy and a bootleg copy. The set was exclusive to HMV and Virgin Megastores, but were only available in December 2005. The 10,000 sets produced were split, 5,000 to each store chain.


          On September 1, 2007 it was announced that a two-disc tenth anniversary edition would be released by Paramount Pictures on November 20, 2007, but the re-release turned out to be a re-package of the first two discs from the 2005 release.


          An HD DVD release was planned, but after Toshiba stopped production of HD DVD equipment, the release was canceled. Instead, a Blu-ray Disc will be released.


          


          Soundtrack


          The soundtrack CD for Titanic was composed by James Horner and sold more than twenty-seven million copies, notable because it included only one pop song with lyrics. The soundtrack includes performances from the Norwegian singer Sissel Kyrkjeb, and the Canadian singer Cline Dion. It became a worldwide success, and led to the release of a second volume that contained a mixture of previously unreleased soundtrack recordings with newly-recorded performances of some of the songs in the film, including one track recorded by Enya's sister, Mire Brennan of the Irish band Clannad. "Hymn to the Sea" features Bad Haggis's Eric Rigler on the uilleann pipes and whistles.


          James Horner wrote the song " My Heart Will Go On" in secret with Will Jennings because Cameron did not want any songs with singing in the film. Dion agreed to record a demo with the persuasion of her husband Ren Anglil. Horner waited until Cameron was in an appropriate mood before presenting him with the song. After playing it several times, Cameron declared its approval, although worried that he would have been criticized for "going commercial at the end of the movie". It eventually won the 1997 Academy Award for Best Original Song.


          
            Retrieved from " http://en.wikipedia.org/wiki/Titanic_(1997_film)"
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              	General
            


            
              	Name, symbol, number

              	titanium, Ti, 22
            


            
              	Chemical series

              	transition metals
            


            
              	Group, period, block

              	4, 4, d
            


            
              	Appearance

              	silvery grey-white metallic

              [image: ]
            


            
              	Standard atomic weight

              	47.867 (1)gmol1
            


            
              	Electron configuration

              	[Ar] 3d2 4s2
            


            
              	Electrons per shell

              	2, 8, 8, 4
            


            
              	Physical properties
            


            
              	Phase

              	solid
            


            
              	Density (near r.t.)

              	4.506 gcm3
            


            
              	Liquid density at m.p.

              	4.11 gcm3
            


            
              	Melting point

              	1941 K

              (1668 C, 3034 F)
            


            
              	Boiling point

              	3560 K

              (3287  C, 5949  F)
            


            
              	Heat of fusion

              	14.15 kJmol1
            


            
              	Heat of vaporization

              	425 kJmol1
            


            
              	Specific heat capacity

              	(25 C) 25.060 Jmol1K1
            


            
              	
                
                  
                    Vapor pressure
                  

                  
                    	P/Pa

                    	1

                    	10

                    	100

                    	1 k

                    	10 k

                    	100 k
                  


                  
                    	at T/K

                    	1982

                    	2171

                    	(2403)

                    	2692

                    	3064

                    	3558
                  

                

              
            


            
              	Atomic properties
            


            
              	Crystal structure

              	hexagonal
            


            
              	Oxidation states

              	4, 3, 2, 1

              ( amphoteric oxide)
            


            
              	Electronegativity

              	1.54 (Pauling scale)
            


            
              	Ionization energies

              ( more)

              	1st: 658.8 kJmol1
            


            
              	2nd: 1309.8 kJmol1
            


            
              	3rd: 2652.5 kJmol1
            


            
              	Atomic radius

              	140 pm
            


            
              	Atomic radius (calc.)

              	176 pm
            


            
              	Covalent radius

              	136 pm
            


            
              	Miscellaneous
            


            
              	Magnetic ordering

              	paramagnetic
            


            
              	Electrical resistivity

              	(20C) 0.420 m
            


            
              	Thermal conductivity

              	(300 K) 21.9Wm1K1
            


            
              	Thermal expansion

              	(25 C) 8.6 mm1K1
            


            
              	Speed of sound (thin rod)

              	( r.t.) 5090 ms1
            


            
              	Young's modulus

              	116 GPa
            


            
              	Shear modulus

              	44 GPa
            


            
              	Bulk modulus

              	110 GPa
            


            
              	Poisson ratio

              	0.32
            


            
              	Mohs hardness

              	6.0
            


            
              	Vickers hardness

              	970 MPa
            


            
              	Brinell hardness

              	716 MPa
            


            
              	CAS registry number

              	7440-32-6
            


            
              	Selected isotopes
            


            
              	
                
                  
                    Main article: Isotopes of titanium
                  

                  
                    	iso

                    	NA

                    	half-life

                    	DM

                    	DE ( MeV)

                    	DP
                  


                  
                    	44Ti

                    	syn

                    	63 y

                    	

                    	-

                    	44Sc
                  


                  
                    	

                    	0.07 D, 0.08D

                    	-
                  


                  
                    	46Ti

                    	8.0%

                    	46Ti is stable with 24 neutrons
                  


                  
                    	47Ti

                    	7.3%

                    	47Ti is stable with 25 neutrons
                  


                  
                    	48Ti

                    	73.8%

                    	48Ti is stable with 26 neutrons
                  


                  
                    	49Ti

                    	5.5%

                    	49Ti is stable with 27 neutrons
                  


                  
                    	50Ti

                    	5.4%

                    	50Ti is stable with 28 neutrons
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          Titanium (pronounced /taɪˈteɪniəm/) is a chemical element with the symbol Ti and atomic number 22. It is a light, strong, lustrous, corrosion-resistant (including to sea water and chlorine) transition metal with a grayish colour. Titanium can be alloyed with iron, aluminium, vanadium, molybdenum, among other elements, to produce strong lightweight alloys for aerospace (jet engines, missiles, and spacecraft), military, industrial process (chemicals and petro-chemicals, desalination plants, pulp and paper), automotive, agri-food, medical ( prostheses, orthopaedic implants, dental implants), sporting goods, jewelry, and other applications. Titanium was discovered in England by William Gregor in 1791 and named by Martin Heinrich Klaproth for the Titans of Greek mythology.


          The element occurs within a number of mineral deposits, principally rutile and ilmenite, which are widely distributed in the Earth's crust and lithosphere, and it is found in almost all living things, rocks, water bodies and soils. The metal is extracted from its principal mineral ores via the Kroll process, or the Hunter process. Its most common compound, titanium dioxide, is used in the manufacture of white pigments. Other compounds include titanium tetrachloride (TiCl4) (used in smoke screens/ skywriting and as a catalyst) and titanium trichloride (used as a catalyst in the production of polypropylene).


          The two most useful properties of the metal form are corrosion resistance, and the highest strength-to-weight ratio of any metal. In its unalloyed condition, titanium is as strong as some steels, but 45% lighter. There are two allotropic forms and five naturally occurring isotopes of this element; 46Ti through 50Ti with 48Ti being the most abundant (73.8%). Titanium's properties are chemically and physically similar to zirconium.


          


          History


          Titanium was discovered combined in a mineral in Cornwall, England in 1791 by amateur geologist and pastor William Gregor, the then vicar of Creed parish. He recognized the presence of a new element in ilmenite when he found black sand by a stream in the nearby parish of Manaccan and noticed the sand was attracted by a magnet. Analysis of the sand determined the presence of two metal oxides; iron oxide (explaining the attraction to the magnet) and 45.25% of a white metallic oxide he could not identify. Gregor, realizing that the unidentified oxide contained a metal that did not match the properties of any known element, reported his findings to the Royal Geological Society of Cornwall and in the German science journal Crell's Annalen.
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          Around the same time, Franz Joseph Muller also produced a similar substance, but could not identify it. The oxide was independently rediscovered in 1795 by German chemist Martin Heinrich Klaproth in rutile from Hungary. Klaproth found that it contained a new element and named it for the Titans of Greek mythology. After hearing about Gregor's earlier discovery, he obtained a sample of manaccanite and confirmed it contained titanium.


          The processes required to extract titanium from its various ores are laborious and costly; it is not possible to reduce in the normal manner, by heating in the presence of carbon, because that produces titanium carbide. Pure metallic titanium (99.9%) was first prepared in 1910 by Matthew A. Hunter by heating TiCl4 with sodium in a steel bomb at 700800C in the Hunter process. Titanium metal was not used outside the laboratory until 1946 when William Justin Kroll proved that it could be commercially produced by reducing titanium tetrachloride with magnesium in what came to be known as the Kroll process. Although research continues into more efficient and cheaper processes ( FFC Cambridge, e.g.), the Kroll process is still used for commercial production.
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          Titanium of very high purity was made in small quantities when Anton Eduard van Arkel and Jan Hendrik de Boer discovered the iodide, or crystal bar, process in 1925, by reacting with iodine and decomposing the formed vapors over a hot filament to pure metal.


          In the 1950s and 1960s the Soviet Union pioneered the use of titanium in military and submarine applications ( Alfa Class and Mike Class) as part of programs related to the Cold War. Starting in the early 1950s, Titanium began to be used extensively for military aviation purposes, particularly in high-performance jets, starting with aircraft such as the F100 Super Sabre and Lockheed A-12.


          In the USA, the Department of Defense realized the strategic importance of the metal and supported early efforts of commercialization. Throughout the period of the Cold War, titanium was considered a Strategic Material by the U.S. government, and a large stockpile of titanium sponge was maintained by the Defense National Stockpile Centre, which was finally depleted in 2005. Today, the world's largest producer, Russian-based VSMPO-Avisma, is estimated to account for about 29% of the world market share.


          In 2006, the U.S. Defense Agency awarded $5.7million to a two-company consortium to develop a new process for making titanium metal powder. Under heat and pressure, the powder can be used to create strong, lightweight items ranging from armor plating to components for the aerospace, transportation and chemical processing industries.


          


          Characteristics


          


          Physical


          A metallic element, titanium is recognized for its high strength-to-weight ratio. It is a light, strong metal with low density that, when pure, is quite ductile (especially in an oxygen-free environment), lustrous, and metallic-white in colour. The relatively high melting point (over 1,649C or 3,000F) makes it useful as a refractory metal.


          Commercial (99.2% pure) grades of titanium have ultimate tensile strength of about 63,000 psi (434 MPa), equal to that of some steel alloys, but are 45% lighter. Titanium is 60% heavier than aluminium, but more than twice as strong as the most commonly used 6061-T6 aluminium alloy. Certain titanium alloys (e.g., Beta C) achieve tensile strengths of over 200,000psi (1380MPa). However, titanium loses strength when heated above 430C (800F).


          It is fairly hard (although not as hard as some grades of heat-treated steel) and is difficult to machine, as it will gall if sharp tools and proper cooling methods are not used. Like those made from steel, titanium structures have a fatigue limit which guarantees longevity in some applications.


          The metal is a dimorphic allotrope with the hexagonal alpha form changing into the body-centered cubic (lattice) beta form at 882C (1,619F). The heat capacity of the alpha form increases dramatically as it is heated to this transition temperature but then falls and remains fairly constant for the beta form regardless of temperature.


          


          Chemical


          The most noted chemical property of titanium is its excellent resistance to corrosion; it is almost as resistant as platinum, capable of withstanding attack by acids, moist chlorine gas, and by common salt solutions. Pure titanium is not soluble in water but is soluble in concentrated acids.


          While the following pourbaix diagram shows that titanium is thermodynamically a very reactive metal, it is slow to react with water and air.
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          This metal forms a passive and protective oxide coating (leading to increased corrosion-resistance) when exposed to elevated temperatures in air, but at room temperatures it resists tarnishing. When it first forms, this protective layer is only 12 nm thick but continues to slowly grow; reaching a thickness of 25nm in four years.


          Titanium burns when heated in air 610C (1,130F) or higher, forming titanium dioxide. It is also one of the few elements that burns in pure nitrogen gas (it burns at 800C or 1,472F and forms titanium nitride, which causes embrittlement). Titanium is resistant to dilute sulfuric and hydrochloric acid, along with chlorine gas, chloride solutions, and most organic acids. It is paramagnetic (weakly attracted to magnets) and has fairly low electrical and thermal conductivity.


          Experiments have shown that natural titanium becomes radioactive after it is bombarded with deuterons, emitting mainly positrons and hard gamma rays. When it is red hot the metal combines with oxygen, and when it reaches 550C (1,022F) it combines with chlorine. It also reacts with the other halogens and absorbs hydrogen.


          


          Occurrence


          
            
              
                	Producer

                	Thousands of tons

                	% of total
              


              
                	Australia

                	1291.0

                	30.6
              


              
                	South Africa

                	850.0

                	20.1
              


              
                	Canada

                	767.0

                	18.2
              


              
                	Norway

                	382.9

                	9.1
              


              
                	Ukraine

                	357.0

                	8.5
              


              
                	Other countries

                	573.1

                	13.6
              


              
                	Total world

                	4221.0

                	100.1
              

            
Source: 2003 production of titanium dioxide.

            Due to rounding, values do not sum to 100%.
          


          Titanium is always bonded to other elements in nature. It is the ninth-most abundant element in the Earth's crust (0.63% by mass) and the seventh-most abundant metal. It is present in most igneous rocks and in sediments derived from them (as well as in living things and natural bodies of water). In fact, of the 801 types of igneous rocks analyzed by the United States Geological Survey, 784 contained titanium. Its proportion in soils is approximately 0.5 to 1.5%.


          It is widely distributed and occurs primarily in the minerals anatase, brookite, ilmenite, perovskite, rutile, titanite (sphene), as well in many iron ores. Of these minerals, only rutile and ilmenite have any economic importance, yet even they are difficult to find in high concentrations. Significant titanium-bearing ilmenite deposits exist in western Australia, Canada, New Zealand, Norway, and Ukraine. Large quantities of rutile are also mined in North America and South Africa and help contribute to the annual production of 90,000 tonnes of the metal and 4.3million tonnes of titanium dioxide. Total known reserves of titanium are estimated to exceed 600million tonnes.


          Titanium is contained in meteorites and has been detected in the sun and in M-type stars; the coolest type of star with a surface temperature of 3,200C (5,792F). Rocks brought back from the moon during the Apollo 17 mission are composed of 12.1% TiO2. It is also found in coal ash, plants, and even the human body.


          


          Production and fabrication
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          The processing of titanium metal occurs in 4 major steps: reduction of titanium ore into "sponge", a porous form; melting of sponge, or sponge plus a master alloy to form an ingot; primary fabrication, where an ingot is converted into general mill products such as billet, bar, plate, sheet, strip and tube; and secondary fabrication of finished shapes from mill products.


          Because the metal reacts with oxygen at high temperatures it cannot be produced by reduction of its dioxide. Titanium metal is therefore produced commercially by the Kroll process, a complex and expensive batch process. (The relatively high market value of titanium is mainly due to its processing, which sacrifices another expensive metal, magnesium.) In the Kroll process, the oxide is first converted to chloride through carbochlorination, whereby chlorine gas is passed over red-hot rutile or ilmenite in the presence of carbon to make TiCl4. This is condensed and purified by fractional distillation and then reduced with 800C molten magnesium in an argon atmosphere.


          A more recently developed method, the FFC Cambridge process, may eventually replace the Kroll process. This method uses titanium dioxide powder (which is a refined form of rutile) as feedstock to make the end product which is either a powder or sponge. If mixed oxide powders are used, the product is an alloy manufactured at a much lower cost than the conventional multi-step melting process. The FFC Cambridge Process may render titanium a less rare and expensive material for the aerospace industry and the luxury goods market, and could be seen in many products currently manufactured using aluminium and specialist grades of steel.


          Common titanium alloys are made by reduction. For example; cuprotitanium (rutile with copper added is reduced), ferrocarbon titanium ( ilmenite reduced with coke in an electric furnace), and manganotitanium ( rutile with manganese or manganese oxides) are reduced.


          
            	
              
                	2 TiFeO3 + 7Cl2 + 6C (900C)  2 TiCl4 + 2FeCl3 + 6CO


                	TiCl4 + 2Mg (1100C)  2 MgCl2 + Ti

              

            

          


          About 50 grades of titanium and titanium alloys are designated and currently used, although only a couple of dozen are readily available commercially. The ASTM International recognizes 31 Grades of titanium metal and alloys, of which Grades 1 through 4 are commercially pure (unalloyed). These four are distinguished by their varying degrees of tensile strength, as a function of oxygen content, with Grade 1 being the most ductile (lowest tensile strength with an oxygen content of 0.18%), and Grade 4 the least (highest tensile strength with an oxygen content of 0.40%). The remaining grades are alloys, each designed for specific purposes, be it ductility, strength, hardness, electrical resistivity, creep resistance, resistance to corrosion from specific media, or a combination thereof.


          The grades covered by ASTM and other alloys are also produced to meet Aerospace and Military specifications (SAE-AMS, MIL-T), ISO standards, and country-specific specifications, as well as proprietary end-user specifications for aerospace, military, medical and industrial applications.


          In terms of fabrication, all welding of titanium must be done in an inert atmosphere of argon or helium in order to shield it from contamination with atmospheric gases such as oxygen, nitrogen or hydrogen. Contamination will cause a variety of conditions, such as embrittlement, which will reduce the integrity of the assembly welds and lead to joint failure. Commercially pure flat product (sheet, plate) can be formed readily, but processing must take into account the fact that the metal has a 'memory' and tends to spring back. This is especially true of certain high-strength alloys. The metal can be machined using the same equipment and via the same processes as stainless steel.


          


          Applications
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          Titanium is used in steel as an alloying element ( ferro-titanium) to reduce grain size and as a deoxidizer, and in stainless steel to reduce carbon content. Titanium is often alloyed with aluminium (to refine grain size), vanadium, copper (to harden), iron, manganese, molybdenum, and with other metals. Applications for titanium mill products (sheet, plate, bar, wire, forgings, castings) can be found in industrial, aerospace, recreational and emerging markets. Powdered titanium is used in pyrotechnics as a source of bright-burning particles.


          Titanium is used in watchmaking for the production of watch cases. Watchmakers appreciate titanium for its durability, light weight, dent- and corrosion- resistance. Titanium watches are often coated with a protective material to make the surface more scratch-resistant.


          


          Pigments, Additives and Coatings
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          About 95% of titanium ore extracted from the Earth is destined for refinement into titanium dioxide (TiO2), an intensely white permanent pigment used in paints, paper, toothpaste, and plastics. It is also used in cement, in gemstones, as an optical opacifier in paper, and a strengthening agent in graphite composite fishing rods and golf clubs.


          TiO2 powder is chemically inert, resists fading in sunlight, and is very opaque: this allows it to impart a pure and brilliant white colour to the brown or gray chemicals that form the majority of household plastics. In nature, this compound is found in the minerals anatase, brookite, and rutile. Paint made with titanium dioxide does well in severe temperatures, is somewhat self-cleaning, and stands up to marine environments. Pure titanium dioxide has a very high index of refraction and an optical dispersion higher than diamond.


          Recently, it has been put to use in air purifiers (as a filter coating), or in film used to coat windows on buildings which when exposed to UV light (either solar or man-made) and moisture in the air produces reactive redox species like hydroxyl radicals that can purify the air or keep window surfaces clean.


          


          Aerospace and marine
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          Due to their high tensile strength to density ratio, high corrosion resistance and ability to withstand moderately high temperatures without creeping, titanium alloys are used in aircraft, armor plating, naval ships, spacecraft and missiles. For these applications titanium alloyed with aluminium, vanadium and other elements are used for a variety of components including critical structural parts, fire walls, landing gear, exhaust ducts (helicopters) and hydraulic systems. In fact, about two thirds of all titanium metal produced is used in aircraft engines and frames. The SR-71 "Blackbird" was one of the first aircraft to make extensive use of titanium within its structure, paving the way for its use in modern fighter and commercial aircraft. An estimated 58 tons are used in the Boeing 777, 43 in the 747, 18 in the 737, 24 in the Airbus A340, 17 in the A330 and 12 in the A320. The A380 may use 77 tons, including about 11 tons in the engines. In engine applications, titanium is used for rotors, compressor blades, hydraulic system components and nacelles. The titanium 6AL-4V alloy accounts for almost 50% of all alloys used in aircraft applications.


          Due to its high corrosion resistance to sea water, titanium is used to make propeller shafts and rigging and in the heat exchangers of desalination plants; in heater-chillers for salt water aquariums, fishing line and leader and for divers' knives. Titanium is used to manufacture the housings and other components of ocean-deployed surveillance and monitoring devices for scientific and military use.


          


          Industrial


          Welded titanium pipe and process equipment (heat exchangers, tanks, process vessels, valves) are used in the chemical and petrochemical industries primarily for corrosion resistance. Specific alloys are used in downhole and nickel hydrometallurgy applications due to their high strength ( titanium Beta C) or corrosion resistance or combination of both. The pulp and paper industry uses titanium in process equipment exposed to corrosive media such as sodium hypochlorite or wet chlorine gas (in the bleachery). Other applications include: ultrasonic welding, wave soldering, and sputtering targets.


          


          Consumer and architectural
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          Titanium metal is used in automotive applications, particularly in automobile or motorcycle racing, where weight reduction is critical while maintaining high strength and rigidity. The metal is generally too expensive to make it marketable to the general consumer market, other than high end products. Late model Corvettes have been available with titanium exhausts, and racing bikes are frequently outfitted with titanium mufflers. Titanium alloy is used for the connecting rods in the engine of the 2006 and later Corvette Z06. Other automotive uses include piston rods and hardware (bolts, nuts, etc.).


          The Parker Pen Company used titanium to form the T-1 fountain pen, later expanded to T-1 ball pens and rollerballs. The T-1 fountain pen was introduced in 1970 and the T-1 rollerball and ball pen in 1971. Production was stopped in 1972 due to the high cost of manufacturing titanium. Parker T-1's are prized for their collectibility by collectors.


          Hammer heads made of titanium were introduced in 1999. Their light weight allows for a longer handle which increases the velocity of the head and results in more energy being delivered to the nail, all while decreasing arm fatigue. Titanium also decreases the shock transferred to the user because a titanium head generates about 3% recoil compared to a steel head that generates about 27%.


          Titanium is used in many sporting goods; tennis rackets, golf clubs, lacrosse stick shafts; cricket, hockey, lacrosse, and football helmet grills, and bicycle frames and components. Titanium alloys are also used in spectacle frames. This results in a rather expensive, but highly durable and long lasting frame which is light in weight and causes no skin allergies. Many backpackers use titanium equipment, including cookware, eating utensils, lanterns and tent stakes. Though slightly more expensive than traditional steel or aluminium alternatives, these titanium products can be significantly lighter without compromising strength. Titanium is also favored for use by farriers, since it is lighter and more durable than steel when formed into horseshoes. Titanium horseshoes can be found in horse racing, and are used by many Amish horse owners, who rely entirely on horse-drawn carriages for transportation. Titanium has even become somewhat popular for use in jewelry, such as rings and body piercings.


          Because of its durability, titanium has become more popular for designer jewelry in recent years, whereas until recently the metal was too difficult to work into the intricate shapes with the precision necessary for fine jewelry. Today, titanium rings -- including engagement rings and wedding bands -- are one of the fastest growing segments of the titanium jewelry market, in part due to the ability of the metal to be grooved, inlaid, and carved without losing strength. Some titanium jewelry also incorporates diamonds or other gemstones, typically in close settings such as bezels, flush, or tension designs. Its inertness again makes it a good choice for those with allergies or those who will be wearing the jewelry in environments such as swimming pools.


          Titanium has occasionally been used in architectural applications: the 120foot (40m) memorial to Yuri Gagarin, the first man to travel in space, in Moscow, is made of titanium for the metal's attractive colour and association with rocketry. The Guggenheim Museum Bilbao and the Cerritos Millennium Library were the first buildings in Europe and North America, respectively, to be sheathed in titanium panels. Other construction uses of titanium sheathing include the Frederic C. Hamilton Building in (Denver, Colorado).


          Due to its superior strength and light weight when compared to other metals traditionally used in firearms (steel, stainless steel, and aluminium), and advances in metal-working techniques, the use of titanium has become more widespread in the manufacture of firearms. Primary uses include pistol frames and revolver cylinders.


          


          Medical
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          Because it is biocompatible (non-toxic and is not rejected by the body), titanium is used in a gamut of medical applications including surgical implements and implants, such as hip balls and sockets ( joint replacement) that can stay in place for up to 20 years. Titanium has the inherent property to osseointegrate, enabling use in dental implants that can remain in place for over 30 years. This property is also useful for orthopedic implant applications.


          

          Since titanium is non- ferromagnetic, patients with titanium implants can be safely examined with magnetic resonance imaging (convenient for long-term implants). Preparing titanium for implantation in the body involves subjecting it to a high-temperature plasma arc which removes the surface atoms, exposing fresh titanium that is instantly oxidized. Titanium is also used for the surgical instruments used in image-guided surgery, as well as wheelchairs, crutches, and any other product where high strength and low weight are important.


          Its inertness and ability to be attractively colored makes it a popular metal for use in body piercing. Titanium may be anodized to produce various colors. A number of artists work with titanium to produce artworks such as sculptures, decorative objects and furniture.


          


          Compounds


          The +4 oxidation state dominates in titanium chemistry, but compounds in the +3 oxidation state are also common. Because of this high oxidation state, many titanium compounds have a high degree of covalent bonding.


          Star sapphires and rubies get their asterism from the titanium dioxide impurities present in them. Titanates are compounds made with titanium dioxide. Barium titanate has piezoelectric properties, thus making it possible to use it as a transducer in the interconversion of sound and electricity. Esters of titanium are formed by the reaction of alcohols and titanium tetrachloride and are used to waterproof fabrics.
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          Titanium nitride (TiN) is often used to coat cutting tools, such as drill bits. It also finds use as a gold-coloured decorative finish, and as a barrier metal in semiconductor fabrication.


          Titanium tetrachloride (titanium(IV) chloride, TiCl4, sometimes called "Tickle") is a colourless liquid which is used as an intermediate in the manufacture of titanium dioxide for paint. It is widely used in organic chemistry as a Lewis acid, for example in the Mukaiyama aldol condensation. Titanium also forms a lower chloride, titanium(III) chloride (TiCl3), which is used as a reducing agent.


          Titanocene dichloride is an important catalyst for carbon-carbon bond formation. Titanium isopropoxide is used for Sharpless epoxidation. Other compounds include; titanium bromide (used in metallurgy, superalloys, and high-temperature electrical wiring and coatings) and titanium carbide (found in high-temperature cutting tools and coatings).


          


          Isotopes


          Naturally occurring titanium is composed of 5 stable isotopes; 46Ti, 47Ti, 48Ti, 49Ti and 50Ti with 48Ti being the most abundant (73.8% natural abundance). Eleven radioisotopes have been characterized, with the most stable being 44Ti with a half-life of 63 years, 45Ti with a half-life of 184.8 minutes, 51Ti with a half-life of 5.76 minutes, and 52Ti with a half-life of 1.7 minutes. All of the remaining radioactive isotopes have half-lives that are less than 33 seconds and the majority of these have half-lives that are less than half a second.


          The isotopes of titanium range in atomic weight from 39.99 u (40Ti) to 57.966 u (58Ti). The primary decay mode before the most abundant stable isotope, 48Ti, is electron capture and the primary mode after is beta emission. The primary decay products before 48Ti are element 21 (scandium) isotopes and the primary products after are element 23 (vanadium) isotopes.


          


          Precautions
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          Titanium is non-toxic even in large doses and does not play any natural role inside the human body. An estimated 0.8 milligrams of titanium is ingested by humans each day but most passes through without being absorbed. It does, however, have a tendency to bio-accumulate in tissues that contain silica. An unknown mechanism in plants may use titanium to stimulate the production of carbohydrates and encourage growth. This may explain why most plants contain about 1 part per million (ppm) of titanium, food plants have about 2 ppm and horsetail and nettle contain up to 80 ppm.


          As a powder or in the form of metal shavings, titanium metal poses a significant fire hazard and, when heated in air, an explosion hazard. Water and carbon dioxide-based methods to extinguish fires are ineffective on burning titanium; Class D dry powder fire fighting agents must be used instead.


          Even bulk titanium metal is susceptible to fire, when it is heated to its melting point. A number of titanium fires occur during breaking down devices containing titanium parts with cutting torches.


          When used in the production or handling of chlorine, care must be taken to use titanium only in locations where it will not be exposed to dry chlorine gas which can result in a titanium/chlorine fire. Care must be taken even when titanium is used in wet chlorine due to possible unexpected drying brought about by extreme weather conditions.


          Titanium can catch fire when a fresh, non-oxidized surface gets in contact with liquid oxygen. Such surfaces can appear when the oxidized surface is struck with a hard object, or when a mechanical strain causes the emergence of a crack. This poses the possible limitation for its use in liquid oxygen systems, such as those found in the aerospace industry.


          Salts of titanium are often considered to be relatively harmless, but its chlorine compounds, such as TiCl2, TiCl3 and TiCl4, have presented several unusual hazards. The dichloride takes the form of pyrophoric black crystals, and the tetrachloride is a volatile fuming liquid. All of titanium's chlorides are corrosive.
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          Titanosaurs (members of the groups Titanosauria and/or Titanosauroidea) were a diverse group of sauropod dinosaurs, which included Saltasaurus and Isisaurus. It includes some of the heaviest creatures ever to walk the earth, such as Argentinosaurus and Paralititan  which might have weighed up to 100 tonnes (110 short tons) or, perhaps, even double that, if some poorly-described data are to be believed (see Bruhathkayosaurus). They were named after the mythological Titans, the early deities of Ancient Greece, who preceded the Twelve Olympians.


          


          Description


          Titanosaurs had small heads, even when compared with other sauropods. The head was also wide, similar to the heads of Camarasaurus and Brachiosaurus but more elongated. Their nostrils were large (' macronarian') and they all had crests formed by these nasal bones. Their teeth were either somewhat spatulate (spoon-like) or like pegs or pencils, but were always very small.


          Their necks were relatively short, for sauropods, and their tails were whip-like, but not as long as a diplodocid. While the pelvis (hip area) was slimmer than some sauropods, the pectoral (chest area) was much wider, giving them a uniquely 'wide-gauged' stance. As a result, the fossilised trackways of titanosaurs are distinctly broader than other sauropods. Their forelimbs were also stocky but their rear limbs were longer. Their vertebrae (back bones) were solid (not hollowed-out), which may be a throwback to more primitive saurischians. Their spinal column was more flexible, so they were probably more agile than their cousins and better at rearing up.


          From skin impressions found with the fossils, it has been determined that their skin was armored with a small mosaic of small, bead-like scales around a larger scale. One species has even been discovered with bony plates, like the Ankylosaurus.


          While they were all huge, many were fairly average in size compared with the other giant dinosaurs. There were even some island-dwelling dwarf species, probably the result of allopatric speciation and insular dwarfism.


          


          Range


          The titanosaurs were the last great group of sauropods before the Cretaceous-Tertiary extinction event, about 9065 million years ago and were the dominant herbivores of their time. The fossil evidence suggests they replaced the other sauropods, like the diplodocids and the brachiosaurids, which died out between the late Jurassic and the mid-Cretaceous Periods.


          They were widespread, especially in the southern continents (then part of the supercontinent of Gondwana) and even in Australia, where sauropod remains in Queensland have been determined to be titanosaurid. New remains from an outback town in Queensland, from rocks around 96 million years old, show that Australia too had large titanosaurs, around 25 meters long (82 feet). Four well preserved skeletons of a titanosaur species were found in Italy, a discovery first reported on May 2, 2006. Only Antarctica has yielded no titanosaur remains.Remains have also been recently discovered in New Zealand .


          


          Paleobiology


          


          Diet


          Fossilized dung associated with late Cretaceous titanosaurids has revealed phytoliths, silicified plant fragments, that offer clues to a broad, unselective plant diet. Besides the plant remains that might have been expected, such as cycads and conifers, discoveries published in 2005 revealed an unexpectedly wide range of monocotyledons, including palms and grasses ( Poaceae), including ancestors of rice and bamboo, which has given rise to speculation that herbivorous dinosaurs and grasses co-evolved.


          


          Nesting


          A large titanosaurid nesting ground was discovered in Auca Mahuevot, in Patagonia, Argentina and another colony has reportedly been discovered in Spain. The small eggs, about 1112 cm (45 in.) in diameter, contained fossilised embryos, complete with skin impressions (though there was no indication of feathers or dermal spines). Apparently several hundred female saltasaurs dug holes, laid their eggs and then buried them under dirt and vegetation. This gives evidence of herd behavior, which, along with their armor, may have been a defensive behaviour against large predators like the Abelisaurus.


          


          Systematics


          For such a widespread and successful group (they represent roughly a third of the total sauropod diversity known to date), the fossil record of titanosaurs is poor. Only recently have skulls or relatively complete skeletons (see Rapetosaurus) of any of the roughly 50 species of titanosaur been discovered. Many are poorly known, and much of the material may either be deemed invalid or be reclassified as understanding of the clade grows.


          The family Titanosauridae was named after and anchored on the poorly known genus Titanosaurus, which was coined by Richard Lydekker in 1877, on the basis of a partial femur and two incomplete caudal vertebrae. Fourteen species have since been referred to Titanosaurus, which distribute the genus across Argentina, Europe, Madagascar, India and Laos and throughout 60 million years of the Cretaceous Period. Despite its centrality to titanosaur systematics and biogeography, a re-evaluation of all Titanosaurus species recognises only five as diagnostic. The type species T. indicus is invalid, because it is based on 'obsolescent' characters - once diagnostic features that have gained a broader taxonomic distribution over time. Consequently, use of the genus Titanosaurus has largely been abandoned. The most well known Titanosaurus specimens have since been re-assigned to other genera, including Isisaurus. However, if Titanosaurus indicus is redescribed in the future, on the basis of new finds, Titanosaurus itself becomes provisionally valid.


          Some paleontologists (such as Sereno, 2005 ) have contended that Titanosaurus is too poorly known to use as a basis for classification, family names for which it is the type genus (e.g. Titanosaurinae, Titanosauridae, Titanosauroidea) should not have other genera referred to them. Weishampel et al., in the second edition of The Dinosauria, also did not use the family Titanosauridae, and instead used several smaller titanosaur families such as Saltosauridae and Nemegtosauridae.


          


          Taxonomy


          Family-level taxonomy follows the definitions proposed by Paul Sereno in 2005, and referrals of genera to families in their individual descriptions.


          
            	
              Superfamily Titanosauroidea

              
                	
                  Clade Titanosauria

                  
                    	
                      Family Andesauridae

                      
                        	Andesaurus (Argentina)

                      

                    


                    	
                      Family Titanosauridae (disused, =Clade Lithostrotia)

                      
                        	Ampelosaurus (France)


                        	Argentinosaurus (Argentina)


                        	Austrosaurus (Australia)


                        	Chubutisaurus (Argentina)


                        	Epachthosaurus (Argentina)


                        	Futalognkosaurus (Argentina)


                        	Ligabuesaurus (Argentina)


                        	Lirainosaurus (Spain)


                        	Phuwiangosaurus (Thailand)


                        	Tangvayosaurus (Laos)


                        	
                          Family Antarctosauridae

                          
                            	Antarctosaurus (Argentina)

                          

                        


                        	
                          Family Nemegtosauridae

                          
                            	Bonitasaura (Argentina)


                            	Magyarosaurus (Romania)


                            	Malawisaurus (Malawi)


                            	Nemegtosaurus (Mongolia)


                            	Rapetosaurus (Madagascar)


                            	Trigonosaurus (Brazil)

                          

                        


                        	
                          Family Saltasauridae

                          
                            	Argyrosaurus (Argentina)


                            	Bonatitan (Argentina)


                            	Iuticosaurus (UK)


                            	Lirainosaurus (Spain)


                            	Maxakalisaurus (Brazil)


                            	Pellegrinisaurus (Argentina)


                            	Quaesitosaurus (Mongolia)


                            	Rinconsaurus (Argentina)


                            	Sonidosaurus (China)


                            	
                              Subfamily Opisthocoelicaudiinae

                              
                                	Alamosaurus (USA)


                                	Borealosaurus (China)


                                	Huabeisaurus? {China)


                                	Isisaurus (India)


                                	Opisthocoelicaudia (Mongolia)

                              

                            


                            	
                              Subfamily Saltasaurinae

                              
                                	Neuquensaurus (Argentina)


                                	Saltasaurus (Argentina, Uruguay)


                                	
                                  Tribe Aeolosaurini

                                  
                                    	Aeolosaurus (Argentina)


                                    	Gondwanatitan (Brazil)


                                    	Rocasaurus (Argentina)

                                  

                                

                              

                            

                          

                        

                      

                    


                    	Uncertain Placement (incertae sedis)

                      
                        	Adamantisaurus {Brazil)


                        	Aegyptosaurus (Egypt, Niger)


                        	Amargatitanis (Argentina)


                        	Baurutitan (Brazil)


                        	Bruhathkayosaurus (India)


                        	Gobititan (China)


                        	Hypselosaurus (Romania)


                        	Jainosaurus (India)


                        	Jiangshanosaurus (China)


                        	Karongasaurus (Malawi)


                        	Laplatasaurus (Argentina, Uruguay)


                        	Mendozasaurus (Argentina)


                        	Paralititan {Egypt)


                        	Puertasaurus (Argentina)


                        	Titanosaurus (India)


                        	Venenosaurus (USA)

                      

                    

                  

                

              

            

          


          


          Phylogeny


          In the second edition of The Dinosauria, the clade Titanosauria was defined as all sauropods closer to Saltasaurus than to Brachiosaurus, a definition followed by Upchurch et al. (2004). A few scientists, such as Paul Sereno, have continued to use node-based definitions or definitions which exclude Euhelopus as well as Brachiosaurus.


          Relationships within the Titanosauria have historically been extremely variable from study to study, complicated by the fact that clade and rank names have been applied inconsistently by various scientists. One possible cladogram is presented here, and follows a 2007 analysis by Calvo and colleagues. The authors notably used the family Titanosauridae in a broader fashion than other recent studies, and coined the new clade name Lognkosauria.
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          Toad refers to a number of species of amphibians. A distinction is often made between frogs and toads by their appearance, prompted by the convergent adaptation among so-called toads to dry environments, which often entails a brown skin for camouflage which is also dry and leathery for better water retention. Many so-called toads also burrow, which requires further adaptations. However, these adaptations merely reflect the environment a species has adapted to, and are not reliable indicators of its ancestry. Since taxonomy reflects only evolutionary relationships, any distinction between frogs and toads is irrelevant to their classification.


          

          For instance, many members of the families Bombinatoridae, Discoglossidae, Pelobatidae, Rhinophrynidae, Scaphiopodidae, and some species from the Microhylidae family are commonly called "toads". However, the only family exclusively given the common name "toad" is Bufonidae, the " true toads". Some " true frogs" of the genus Rana have also adapted to burrowing habits, while the species within the toad genus Atelopus are conversely known by the common name " harlequin frogs".


          The type species of the family Bufonidae is the Common Toad, Bufo bufo, and around it cluster a large number of species of the same genus and some smaller genera. B. bufo is a tailless amphibian of stout build with a warty skin and any animal that shares these characteristics is liable to be called a toad, regardless of its location in formal taxonomy.


          Almost all toads of the family Bufonidae have two lumps on either side of the back of their head, called the parotoid glands. These glands contain a poison, which oozes out if the toad is stressed. Some, like the Cane Toad Bufo marinus, are more toxic than others. Some " psychoactive toads" such as the Colorado River Toad Bufo alvaris, have been used recreationally for the effects of the bufotoxin, by either their skin secretions or eating boiled toads.


          


          Taxonomy
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          True toads


          Family Bufonidae ( Gray, 1825) - True Toads:


          
            	Adenomus ( Cope, 1861)


            	Altiphrynoides (Dubois, 1987)


            	Andinophryne (Hoogmoed, 1985)


            	Ansonia (Stoliczka, 1870)


            	Atelophryniscus (McCranie, Wilson & Williams, 1989)


            	Atelopus ( Dumril & Bibron, 1841)


            	Bufo ( Laurenti, 1768)


            	Bufoides (Pillai & Yazdani, 1973)


            	Capensibufo (Grandison, 1980)


            	Churamiti (Channing & Stanley, 2002)


            	Crepidophryne ( Cope, 1889)


            	Dendrophryniscus (Jimnez de la Espada, 1871)


            	Didynamipus (Andersson, 1903)


            	Frostius (Cannatella, 1986)


            	Jameswoodisgaysin (Edward Yasmit-von burgen 1998)


            	Laurenhryne (Tihen, 1960)


            	Leptophryne ( Fitzinger, 1843)


            	Melanophryniscus (Gallardo, 1961)


            	Mertensophryne (Tihen, 1960)


            	Metaphryniscus (Searis, Ayarzagena & Gorzula, 1994)


            	Nectophryne (Buchholz & Peters, 1875)


            	Nectophrynoides ( Noble, 1926)


            	Nimbaphrynoides (Dubois, 1987)


            	Oreophrynella ( Boulenger, 1895)


            	Osornophryne (Ruiz-Carranza & Hernndez-Camacho, 1976)


            	Parapelophryne (Fei, Ye & Jiang, 2003)


            	Pedostibes ( Gnther, 1876)


            	Pelophryne ( Barbour, 1938)


            	Pseudobufo ( Tschudi, 1838)


            	Rhamphophryne (Trueb, 1971)


            	Schismaderma (Smith, 1849)


            	Spinophrynoides (Dubois, 1987)


            	Stephopaedes (Channing, 1979)


            	Truebella (Graybeal & Cannatella, 1995)


            	Werneria (Poche, 1903)


            	Wolterstorffina ( Mertens, 1939)

          


          


          Other toad families


          Family Bombinatoridae ( Gray, 1825) - Fire-bellied Toads:


          
            	Barbourula (Taylor & Noble, 1924)


            	Bombina ( Oken, 1816)

          


          Family Brachyctpoephalidae ( Gnther, 1858) - Shield Toads:


          
            	Brachycephalus ( Fitzinger, 1826)

          


          Family Discoglossidae ( Gnther, 1858)


          
            	Alytes ( Wagler, 1830) - Midwife Toad

          


          Family Microhylidae ( Gnther, 1858)


          
            	Subfamily Microhylinae - Narrowmouthed Toads:

              
                	Gastrophryne ( Fitzinger, 1843)

              

            

          


          Family Pelobatidae ( Bonaparte, 1850) - European Spadefoot Toads:


          
            	Pelobates ( Wagler, 1830)

          


          Family Scaphiopodidae ( Cope, 1865) - North American Spadefoot Toads:


          
            	Scaphiopus ( Holbrook, 1836)


            	Spea ( Cope, 1866)

          


          Family Rhinophrynidae ( Gnther, 1859) - Burrowing Toads:


          
            	Rhinophrynus ( Dumril and Bibron, 1841)

          


          


          Other


          
            [image: Moche Toad. 200 A.D. Larco Museum Collection Lima, Peru.]

            
              Moche Toad. 200 A.D. Larco Museum Collection Lima, Peru.
            

          


          The Moche people of ancient Peru worshipped animals and often depicted toads in their art.


          To Vietnamese people, toad is the uncle of the Sky. According to a Vietnamese ancient story, whenever toads grind their teeth, it is going to rain.


          


          Superstition


          It is commonly believed that if you touch a toad or if it urinates on you, that you will become infected with warts. This is in fact false. Warts are caused by an internal viral infection. Therefore, it is impossible for warts to be caused by an external source, such as a toad.


          The paratoidal glands, which toads use to secrete poison for protection, are often mistaken for warts. This is what leads people to the false conclusion that toads give you warts.
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          Tobacco is an agricultural product processed from the fresh leaves of plants in the genus Nicotiana. It is most commonly smoked in the form of cigarettes or cigars. Tobacco has been growing on both American continents since about 6000 BC and was used by native cultures by around 3000 BC. It has been smoked, in one form or another, since about 3000 BC. Tobacco has a long history of use in Native American culture, and played an important role in the political, economic, and cultural history of the United States of America.


          Dried, cured, and unprocessed tobacco is commercially available all over the world. Smoke from burning, or otherwise heated, tobacco can be inhaled in the forms of cigarettes, cigars, stem pipes, water pipes, and hookahs. Tobacco can also be chewed, dipped (placed between the cheek and gum), or sniffed into the nose as finely powdered snuff. Many countries set minimum legal smoking ages, regulating the purchase and use of tobacco products. Bhutan is the only country in the world where tobacco sales are illegal. According to the World Health Organization, tobacco smoke is the second biggest cause of death worldwide, and is reported to have been responsible for the deaths of 100 million people in the 20th century.


          All methods of tobacco consumption result in varying quantities of nicotine being absorbed into the user's bloodstream. Over time, tolerance and dependence develop. Absorption quantity, frequency, and speed of tobacco consumption are believed to be directly related to biological strength of nicotine dependence, addiction, and tolerance. .


          


          Etymology


          The Spanish word "tabaco" is thought to have its origin in Arawakan language, particularly, in the Taino language of the Caribbean. In Taino, it was said to refer either to a roll of tobacco leaves (according to Bartolome de Las Casas, 1552), or to the tabago, a kind of Y-shaped pipe for sniffing tobacco smoke (according to Oviedo; with the leaves themselves being referred to as Cohiba).


          However, similar words in Spanish and Italian were commonly used from 1410 to define medicinal herbs, originating from the Arabic tabbaq, a word reportedly dating to the 9th century, as the name of various herbs.


          


          History
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          Tobacco in North America


          Tobacco had already long been used in the Americas by the time European settlers arrived and introduced the practice to Europe, where it became hugely popular. At high doses, tobacco can become hallucinogenic; accordingly, Native Americans did not always use the drug recreationally. Instead, it was often consumed as an entheogen; among some tribes, this was done only by experienced shamans or medicine men. Eastern North American tribes would carry large amounts of tobacco in pouches as a readily accepted trade item and would often smoke it in pipes, either in defined ceremonies that were considered sacred, or to seal a bargain, and they would smoke it at such occasions in all stages of life, even in childhood. It was believed that tobacco was a gift from the Creator and that the exhaled tobacco smoke was capable of carrying one's thoughts and prayers to heaven.


          In addition to being smoked, uncured tobacco was often eaten, used in enemas, or drunk as extracted juice. Early missionaries often reported on the ecstatic state caused by tobacco. As its use spread into Western cultures, however, it was no longer used primarily for entheogenic or religious purposes, although religious use of tobacco is still common among many indigenous peoples, particularly in the Americas. Among the Cree and Ojibway of Canada and the north-central United States, it is offered to the Creator, with prayers, and is used in sweat lodges, pipe ceremonies, smudging, and is presented as a gift. A gift of tobacco is tradition when asking an Ojibway elder a question of a spiritual nature. Because of its sacred nature, tobacco abuse (thoughtlessly and addictively chain smoking) is seriously frowned upon by the Algonquian tribes of Canada, as it is believed that if one so abuses the plant, it will abuse that person in return, causing sickness.


          With the arrival of Europeans, tobacco became one of the primary products fueling the colonization of the future American South, long before the official formation of the United States. The initial colonial expansion, fueled by the desire to increase tobacco production, was one cause of early conflicts between Native Americans and European settlers, and was a driving factor in the encorporation of African slave labor.


          In 1609, John Rolfe arrived at the Jamestown Settlement in Virginia, and is credited as the first settler to have successfully raised tobacco (commonly referred to at that time as "brown gold") for commercial use. The tobacco raised in Virginia at that time, Nicotiana rustica, did not suit European tastes, but Rolfe raised a more popular variety, Nicotiana tabacum, from seeds brought with him from Bermuda. Tobacco was used as currency by the Virginia settlers for years, and Rolfe was able to make his fortune in farming it for export at Varina Farms Plantation. When he left for England with his wife, Pocahontas a daughter of Chief Powhatan, he had become wealthy. Returning to Jamestown, following Pocahontas' death in England, Rolfe continued in his efforts to improve the quality of commercial tobacco, and, by 1620, 40,000pounds (18,000kg) pounds of tobacco were shipped to England. By the time John Rolfe died in 1622, Jamestown was thriving as a producer of tobacco, and its population had topped 4,000. Tobacco led to the importation of the colony's first black slaves in 1619. In the year 1616, 2,500pounds (1,100kg) of tobacco were produced in Jamestown, Virginia, quickly rising up to 119,000pounds (54,000kg) in 1620.
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          Throughout the 17th and 18th centuries, tobacco continued to be the cash crop of the Virginia Colony, as well as The Carolinas. Large tobacco warehouses filled the areas near the wharves of new, thriving towns such as Dumfries on the Potomac, Richmond and Manchester at the fall line ( head of navigation) on the James, and Petersburg on the Appomattox.


          Until 1883, tobacco excise tax accounted for one third of internal revenue collected by the United States government.


          A historian of the American South in the late 1860s reported on typical usage in the region where it was grown:


          
            The chewing of tobacco was well-nigh universal. This habit had been widespread among the agricultural population of America both North and South before the war. Soldiers had found the quid a solace in the field and continued to revolve it in their mouths upon returning to their homes. Out of doors where his life was principally led the chewer spat upon his lands without offence to other men, and his homes and public buildings were supplied with spittoons. Brown and yellow parabolas were projected to right and left toward these receivers, but very often without the careful aim which made for clean living. Even the pews of fashionable churches were likely to contain these familiar conveniences. The large numbers of Southern men, and these were of the better class (officers in the Confederate army and planters, worth $20,000 or more, and barred from general amnesty) who presented themselves for the pardon of President Johnson, while they sat awaiting his pleasure in the ante-room at the White House, covered its floor with pools and rivulets of their spittle. An observant traveller in the South in 1865 said that in his belief seven-tenths of all persons above the age of twelve years, both male and female, used tobacco in some form. Women could be seen at the doors of their cabins in their bare feet, in their dirty one-piece cotton garments, their chairs tipped back, smoking pipes made of corn cobs into which were fitted reed stems or goose quills. Boys of eight or nine years of age and half-grown girls smoked. Women and girls "dipped" in their houses, on their porches, in the public parlors of hotels and in the streets.

          


          As a lucrative crop, tobacco has been the subject of a great deal of biological and genetic research. The economic impact of Tobacco Mosaic disease was the impetus that led to the isolation of Tobacco mosaic virus, the first virus to be identified; the fortunate coincidence that it is one of the simplest viruses and can self-assemble from purified nucleic acid and protein led, in turn, to the rapid advancement of the field of virology. The 1946 Nobel Prize in Chemistry was shared by Wendell Meredith Stanley for his 1935 work crystallizing the virus and showing that it remains active.


          


          Tobacco in Europe


          The importation of tobacco into Europe was not without resistance and controversy even in the 17th century. Stuart King James I wrote a famous polemic titled A Counterblaste to Tobacco in 1604 (published in 1672), in which the king denounced tobacco use as "[a] custome lothsome to the eye, hatefull to the Nose, harmefull to the braine, dangerous to the Lungs, and in the blacke stinking fume thereof, neerest resembling the horrible Stigian smoke of the pit that is bottomelesse." In that same year, an English statute was enacted that placed a heavy protective tariff on every pound of tobacco brought into England.


          


          Tobacco in the Ottoman Empire


          Tobacco as a commercial product first arrived in the Ottoman Empire in the late 16th century. By 1700, it had reached Europe and Asia, and would soon arrive in the Middle East, where it was welcomed with the same enthusiasm with which coffee had been greeted, two centuries earlier.


          When tobacco first arrived in the Ottoman Empire, it attracted the attention of doctors and became a commonly prescribed medicine for many ailments. Although tobacco was initially prescribed as medicine, further study led to claims that smoking caused dizziness, fatigue, dulling of the senses, and a foul taste/odour in the mouth.


          In 1682, Damascene jurist Abd al-Ghani al-Nabulsi declared: Tobacco has now become extremely famous in all the countries of Islam ... People of all kinds have used it and devoted themselves to it ... I have even seen young children of about five years applying themselves to it.


          In 1750, a Damascene townsmen observed a number of women greater than the men, sitting along the bank of the Barada River. They were eating and drinking, and drinking coffee and smoking tobacco just as the men were doing.


          


          Cultivation
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          Sowing


          Tobacco seeds are scattered onto the surface of the soil, as their germination is activated by light. In colonial Virginia, seedbeds were fertilized with wood ash or animal manure (frequently powdered horse manure). Seedbeds were then covered with branches to protect the young plants from frost damage, and the plants were left alone until around April.


          In the 19th century, young plants came under increasing attack from certain types of flea beetles, Epitrix cucumeris or Epitrix pubescens, which caused destruction of half the tobacco crops in United States in 1876. In the years afterward, many experiments were attempted and discussed to control the flea beetle. By 1880 it was discovered that replacing the branches with a frame covered by thin fabric would effectively protect plants from the beetle. This practice spread until it became ubiquitous in the 1890s.


          Today, in the United States, unlike other countries, tobacco is often fertilized with the mineral apatite in order to partially starve the plant for nitrogen, which changes the taste. This (together with the use of licorice and other additives) accounts for the different flavor of American cigarettes from those available in other countries. There is, however, some suggestion that this may have adverse health effects attributable to the content of apatite.


          


          Transplanting


          After the plants have reached a certain height, they are transplanted into fields. This was originally done by making a relatively large hole in the tilled earth with a tobacco peg, then placing the small plant in the hole. Various mechanical tobacco planters were invented throughout the late 19th and early 20th century to automate this process, making a hole, fertilizing it, and guiding a plant into the hole with one motion.


          


          Harvest
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          Tobacco can be harvested in several ways. In the oldest method, the entire plant is harvested at once by cutting off the stalk at the ground with a sickle. In the nineteenth century, bright tobacco began to be harvested by pulling individual leaves off the stalk as they ripened. The leaves ripen from the ground upwards, so a field of tobacco may go through several so-called "pullings," more commonly known as topping (topping always refers to the removal of the tobacco flower before the leaves are systematically removed and, eventually, entirely harvested. The stalks are left as compost to postpone over-farming and thus soil lacking essential nutrients for a strong crop the following year. "Cropping," "Topping," "Pulling", and "Priming" are terms for removing mature leaves from tobacco crops. Leaves are cropped as they ripen, from the bottom to the top of the stalk. The first crop of leaves, located near the base of the tobacco stalk, are called "sand lugs" in more rural southern tobacco states, where these leaves are often against the ground, coated with sand and clay, splashed upon them when it rains. Sand lugs weigh the most, and are most difficult to work with. Their weight is due to their large size and the added weight of caked-on soil; slaves would "lug" each stack to the stringer, a typically female slave who bundled each stack of leaves. Eventually workers carried the tobacco and placed it on sleds or trailers. As the industrial revolution approached America, the harvesting wagons used to transport leaves were equipped with man powered stringers, an apparatus which used twine to attach leaves onto a poll. In modern times, large fields are harvested by a single piece of farm equipment, although topping the flower and in some cases the plucking of immature leaves is still done by hand.


          Some farmers still use "tobacco harvesters." They are not very efficient yet highly cost effective for harvesting premium and rare strains of tobacco. The harvester trailer for in-demand crops are now pulled by gasoline fueled tractors. The croppers pull the leaves off in handfuls, and pass these to the "stringer", which bundles the leaves to a four-sided pole with twine. These poles are hung until the harvester is full; the poles are then placed in much larger wagon to be pulled by modern farm tractors to their destination. For rare tobaccos, they are often cured on the farm. Traditionally, the slaves who cropped and pulled pulled had a very tough time with the first pull of the large, dirty, base leaves in particular. The leaves slapped their faces, dark tobacco sap which dries into a pitch black tar covered their bodies, and the soil stuck to the tar. There was one perk, however: nicotine in tobacco acts as a powerful insecticide. Slaves could enjoy a bug free day of forced labor when harvesting tobacco. The croppers were men, and the stringers, seated on the higher elevated seats were women or children. The harvesters had places for one team of ten workers: eight people cropping and stringing, plus a packer who moved the heavy strung poles of wet green tobacco from the stringers and packed them onto the pallet section of the harvester, plus a horseman, making the total crew of each harvester 10 people. Interestingly, the outer seats were suspended from the harvester - slung out over to fit into the aisles of tobacco. As these seats were suspended it was important to balance the weight of the two outside teams (similar to a playground see-saw). Having too heavy or light a person in an unbalanced combination often resulted in the harvester tipping over especially when turning around at the end of a lane. Water tanks were a common feature on the harvester due to heat, and danger of dehydration.


          


          Curing
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          Cut plants or pulled leaves are immediately transferred to tobacco barns (kiln houses), where they will be cured. Curing methods vary with the type of tobacco grown, and tobacco barn design varies accordingly.


          Air-cured tobacco is hung in well-ventilated barns and allowed to dry over a period of four to eight weeks.


          Fire-cured tobacco is hung in large barns where fires of hardwoods are kept on continuous or intermittent low smoulder and takes between three days and ten weeks, depending on the process and the tobacco.


          Flue-cured tobacco was originally strung onto tobacco sticks, which were hung from tier-poles in curing barns (Aus: kilns, also traditionally called Oasts). These barns have flues which run from externally fed fire boxes, heat-curing the tobacco without exposing it to smoke, slowly raising the temperature over the course of the curing. The process will generally take about a week.


          Traditional curing barns in the U.S. are falling into disuse, as the trend toward using prefabricated metal curing machines within factories allows greater efficiency. These machines are also found on location at tobacco farms in 2nd world countries.


          Curing and subsequent aging allows for the slow oxidation and degradation of carotenoids in tobacco leaf. This produces certain compounds in the tobacco leaves very similar and give a sweet hay, tea, rose oil, or fruity aromatic flavor that contribute to the "smoothness" of the smoke. Starch is converted to sugar which glycates protein and is oxidized into advanced glycation endproducts (AGEs), a caramelization process that also adds flavor. Inhalation of these AGEs in tobacco smoke contributes to atherosclerosis and cancer.


          Non-aged or low quality tobacco is often flavored with these naturally occurring compounds. Tobacco flavoring is a significant source of revenue for the international multi-million dollar flavor and fragrance industry.


          The aging process continues for a period of months and often extends into the post-curing harvest process.


          After tobacco is cured, it is moved from the curing barn into a storage area for processing. If whole plants were cut, the leaves are removed from the tobacco stalks in a process called stripping. For both cut and pulled tobacco, the leaves are then sorted into different grades. In colonial times, the tobacco was then "prized" into hogsheads for transportation. In bright tobacco regions, prizing was replaced by stacking wrapped "hands" into loose piles to be sold at auction. Today, most cured tobacco is baled before sales are made under pre-sold contracts.


          Tobacco products


          


          Snuff
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          Snuff is a generic term for fine-ground smokeless tobacco products. Originally the term referred only to dry snuff, a fine tan dust popular mainly in the eighteenth century. This is often called "Scotch Snuff", a folk-etymology derivation of the scorching process used to dry the cured tobacco by the factory. Snuff powder originated in the UK town of Great Harwood and was famously ground in the town's monument prior to local distribution and transport further up north to Scotland.


          Types of Snuff


          European (dry) snuff is intended to be sniffed up the nose. Snuff is not "snorted" because snuff shouldn't get past the nose, i.e.; into sinuses, throat or lungs. European snuff comes in several varieties: Plain, Toast (fine ground - very dry), "Medicated" (menthol, camphor, eucalyptus, etc.), Scented, and Schmalzler, a German variety. The major brand names of European snuffs are: Toque Tobacco (UK), Bernards (Germany), Fribourg & Treyer (UK), Gawith (UK), Gawith Hoggarth] (UK), Hedges (UK), Lotzbeck (Germany), McChrystal's (UK), Pschl (Germany) and Wilsons of Sharrow (UK), TUTUN-CTC (Moldova).


          American (moist) snuff is much stronger, and is intended to be dipped. It comes in two varieties"sweet" and "salty." Until the early 20th century, snuff dipping was popular in the United States among rural people, who would often use sweet barkless twigs to apply it to their gums. Popular brands are Tube Rose and Navy.


          Moist snuff is also referred to as dipping tobacco or smokeless tobacco, and its use is known as dipping. In the Southern states, taking a "dip" of moist snuff is called "putting a rub in," the moist snuff in the mouth is known as a "rub." This is occasionally referred to as " snoose" in New England and the Midwest and is derived from the Scandinavian word for snuff, " snus." Like the word, the origins of moist snuff are Scandinavian, and the oldest American brands indicate that by their names. However, snuff may also be called a "dinger" or a "lipper" in New England, and its user may "pack a dinger." American Moist snuff is made from dark fire-cured tobacco that is ground, sweetened, and aged by the factory. Prominent North American brands are Copenhagen, Skoal, Timber Wolf, Chisholm, Grizzly, and Kodiak.


          Some modern smokeless tobacco brands, such as Kodiak, have an aggressive nicotine delivery. This is accomplished with a higher dose of nicotine than cigarettes, a high pH level (which helps nicotine enter the blood stream faster), and a high portion of unprotonated (free base) nicotine.


          It has been suggested by The Economist magazine that the ban on smoking tobacco indoors in some areas, such as Britain and New York City, may lead to a resurgence in the popularity of snuff as an alternative to tobacco smoking. Although the large-scale closure of British mines in the 1980s deprived the snuff industry of its major market since snuff became unfashionable (miners took snuff underground instead of smoking to avoid lethal explosions and fires), sales at Britain's largest snuff retailer have reportedly been rising at about 5% per year.


          


          Chewing tobacco
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          Chewing is one of the oldest ways of consuming tobacco leaves. Native Americans in both North and South America chewed the leaves of the plant, frequently mixed with lime. Modern chewing tobacco is produced in three forms: twist, plug, and scrap. A few manufacturers in the United Kingdom produce particularly strong twist tobacco meant for use in smoking pipes rather than chewing. These twists are not mixed with lime although they may be flavored with whiskey, rum, cherry or other flavours common to pipe tobacco.


          Twist is the oldest form. One to three high-quality leaves are braided and twisted into a rope while green, and then are cured in the same manner as other tobacco. This was originally devised by sailors due to fire hazards of smoking at sea, and until recently this was done by farmers for their personal consumption, in addition to other tobacco intended for sale. Modern twist is occasionally lightly sweetened. It is still sold commercially, but rarely seen outside of Appalachia. Popular brands are Mammoth Cave, Moore's Red Leaf, and Cumberland Gap. Users cut a piece off the twist and chew it, expectorating.


          Plug chewing tobacco is made by pressing together cured tobacco leaves in a sweet (often molasses-based) syrup. Originally this was done by hand, but since the second half of the 19th century leaves were pressed between large tin sheets. The resulting sheet of tobacco is cut into plugs. Like twist, consumers sometimes cut, but more often bite off, a piece of the plug to chew. Major brands are Axton's, Days Work, and Cannonball.


          Scrap, or looseleaf chewing tobacco, was originally the excess of plug manufacturing. It is sweetened like plug tobacco, but sold loose in bags rather than a plug. Looseleaf is one of the more popular forms of tobacco in modern times. Among those, popular brands are Red Man, Beechnut, Mail Pouch and Southern Pride. Looseleaf chewing tobacco can also be dipped.


          Gutka


          Gutka (also spelled gutkha, guttkha, guthka) is a preparation of crushed betel nut, tobacco, and sweet or savory flavorings. It is manufactured in India and exported to a few other countries. A mild stimulant, it is sold across India in small, individual-size packets. It is consumed much like chewing tobacco, and like chewing tobacco it is considered responsible for oral cancer and other severe negative health effects.


          Used by millions of adults, it is also marketed to children. Some packaging does not mention tobacco as an ingredient, and some brands are pitched as candies - featuring packaging with children's faces and are brightly colored. Some are chocolate-flavored, and some are marketed as breath fresheners.


          


          Tobacco water


          Tobacco water is a traditional organic insecticide used in domestic gardening. Tobacco dust can be used similarly.


          It is produced by boiling strong tobacco in water, or by steeping the tobacco in water for a longer period. When cooled the mixture can be applied as a spray, or 'painted' on to the leaves of garden plants, where it will prove deadly to insects.


          Basque angulero fishermen kill immature eels (elvers) in an infusion of tobacco leaves before parboiling them in salty water for transportation to market as angulas, a seasonal delicacy.


          


          Tobacco paste treatment for stinging insects


          Topical tobacco paste is sometimes recommended as a treatment for wasp, hornet, fire ant, scorpion, and bee stings. An amount equivalent to the contents of a cigarette is mashed in a cup with about a 0.5 to 1 teaspoon of water to make a paste that is then applied to the affected area. Paste has a diameter of 4 to 5 cm (1.5 to 2 inches) and may need to be moistened in dry weather. If made and applied immediately, complete remission is common within 2030 minutes, at which point the paste can be removed. The next day there may be a some residual itching, but virtually no swelling or redness. There seems to be no scientific evidence, as yet, that this common home remedy works to relieve pain. For about 2 percent of people, allergic reactions can be life-threatening and require emergency treatment. For more on this, see bee stings.
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        Tobacco smoking
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          Tobacco smoking is the inhalation of smoke from burned dried or cured leaves of the tobacco plant, most often in the form of a cigarette. People may smoke casually for pleasure, habitually to satisfy an addiction to the nicotine present in tobacco and to the act of smoking, or in response to social pressure. In some societies, people smoke for ritualistic purposes. According to the WHO about one-third of the world's male population smokes tobacco, 'with two-thirds of all the world's smokers residing in 10 countries'. In order they are China, India, Indonesia, Russia, the U.S., Japan, Brazil, Bangladesh, Germany and Turkey respectively. (Which is not strange as over two-thirds of the world's population lives in those countries)


          Tobacco use by Native Americans throughout North and South America dates back to 2000 BC. The practice was brought back to Europe by the crew of Christopher Columbus. Tobacco smoking took hold in Spain and then was introduced to the rest of the world by trade. Tobacco is an agricultural product processed from the fresh leaves of plants in the genus Nicotiana. Tobacco has been growing on the northern continents since about 6000 BC and began being used by native cultures at about 3000 BC. It has been smoked in one form or another since about 2000 BC. There are pictoral drawings of ancient Mayans smoking crude cigars from 1400 BC.


          Tobacco smoke contains nicotine and harmane (a MAO inhibitor), which combined give rise to addictive stimulant and euphoriant properties. The effect of nicotine in first time or irregular users is an increase in alertness and memory, and mild euphoria. Nicotine also disturbs metabolism and suppresses appetite. This is because nicotine, like many stimulants, temporarily increases blood sugar levels.


          Medical research has determined that tobacco smoking causes lung cancer, emphysema, and cardiovascular disease among other health problems. The World Health Organization reported that tobacco smoking killed 100 million people worldwide in the 20th century and warned that it could kill one billion people around the world in the 21st century.


          


          Methods of smoking
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          Cigarette


          Cigarette smoking is the most common form of tobacco consumption. Because of the curing process, the smoke is mild enough to inhale in overdose quantities, unlike cigar, roll-your-own or pipe tobacco. Cigarettes also contain a number of additives, particularly to enhance taste. Cigarettes are smoked by some with a cigarette holder. (See also Beedi).


          


          Roll-Your-Own


          Roll-Your-Owns, often called rolleys or roll ups, are very popular, particularly in European countries; these are prepared from loose tobacco, cigarette papers and filters all bought separately.


          


          Cigar


          A cigar is generally puffed, not inhaled. Cigars come in many shapes and sizes, the most common being the "Corona", "Cigarillo", and "Robusto". The tobacco used is grown throughout the Caribbean in places such as the Dominican Republic, Nicaragua, Honduras, Jamaica, and Cuba, but also in countries in other regions such as Brazil and Indonesia. Cigars generally come available in 2 categories in reference to colour, "Natural" and "Maduro". "Natural" shades are ones that do not undergo a further fermenting process, unlike "Maduro" which in its construction involves a further fermenting process to darken and strengthen (in taste) the leaf.


          


          Pipe


          A pipe for smoking typically consists of a small chamber (bowl) for combustion of the substance to be smoked and a thin stem (shank) that ends in a mouthpiece (also called a bit). Pipes are made from a variety of materials (some obscure): briar, corncob, meerschaum, clay, wood, glass, gourd, bamboo, and various other materials, such as metal. Tobacco used for smoking pipes is often chemically treated to change smell and taste not available in other commercial tobacco products. Many of these are mixtures using staple ingredients of variously cured Burley and Virginia tobaccos which are mixed with tobaccos from different areas, such as Oriental or Balkan locations. Latakia (a fire-cured tobacco of Cypriot or Syrian origin), Perique (only grown in St. James Parish, Louisiana) or combinations of Virginia and Burley tobaccos of African, Indian, or South American origins. Traditionally, many U.S. tobaccos are made of American Burley with artificial sweeteners and flavorings added to create an artificial "aromatic" smell, whereas "English" blends are based on natural Virginia tobaccos enhanced with Oriental and other natural tobaccos. There is a growing tendency towards "natural" tobaccos which derive their aromas from blending with spice tobaccos alone and historically-based curing processes.


          Pipes can range from the simple machine-made briar pipe to handmade and artful implements created by pipe-makers which can be expensive collectors' items. The popularity of pipe smoking in Western countries has declined in recent years under the onslaught of cigarette advertising. However, it has also enjoyed a resurgence of late among younger and middle aged smokers who find its contemplative nature and age-transcendent status as "hobby not habit" to be both thoroughly enjoyable and stress-relieving. As many pipe-smokers say, "We don't inhale."


          


          Hookah


          A hookah (or sheesha) is a type of traditional Middle Eastern and South Asian water pipe, which operates by water-filtration and indirect heat. Hookahs are most popular in the Middle East, but form a niche market in many other places. In other contexts, hookahs are used to smoke cannabis, hashish or opium.


          Typically, tobacco is smoked from a hookah by placing richly flavored tobaccos in the smoking bowl, covering it with foil, and placing a coal on top of the foil. This keeps the tobacco from burning, and allows it to bake. The resulting vapors are further cooled by the hookah water and filtered by a bubbling action in the basin of the hookah, resulting in a moist, warm light smoke. The Al-Waha, Al Fakher, and Nakhla tobacco companies compete for market share in the Middle East by producing flavored tobaccos for use in the hookah. Some flavors include the traditional apple, grape, double apple, orange, strawberry, cherry, mango, vanilla, and melon flavors; as well as more modern flavours of cola, coconut, cappuccino, and banana milk.


          


          Health effects


          


          Establishing a link between smoking and health effects


          As the use of tobacco became popular in Europe, a number of people became concerned about its negative effects. One of the first was King James I of Great Britain. In his 1604 treatise, A Counterblaste to Tobacco, King James observed that smoking was:


          
            A custome lothsome to the eye, hatefull to the Nose, harmfull to the braine, dangerous to the Lungs, and in the blacke stinking fume thereof, nearest resembling the horrible Stigian smoke of the pit that is bottomelesse.

          


          The late-19th century invention of automated cigarette-making machinery in the American South made possible mass production of cigarettes at low cost, and cigarettes became elegant and fashionable among society men as the Victorian era gave way to the Edwardian. In 1912, American Dr. Isaac Adler was the first to strongly suggest that lung cancer is related to smoking. In 1929, Fritz Lickint of Dresden, Germany, published a formal statistical evidence of a lung cancertobacco link, based on a study showing that lung cancer sufferers were likely to be smokers. Lickint also argued that tobacco use was the best way to explain the fact that lung cancer struck men four or five times more often than women (since women smoked much less).


          Prior to World War I, lung cancer was considered to be a rare disease, which most physicians would never see during their career. With the postwar rise in popularity of cigarette smoking, however, came a virtual epidemic of lung cancer.


          In 1950, Richard Doll published research in the British Medical Journal showing a close link between smoking and lung cancer. Four years later, in 1954 the British Doctors Study, a study of some 40 thousand doctors over 20 years, confirmed the suggestion, based on which the government issued advice that smoking and lung cancer rates were related. The British Doctors Study lasted till 2001, with result published every ten years and final results published in 2004 by Doll and Richard Peto. Much early research was also done by Dr. Ochsner. Reader's Digest magazine for many years published frequent anti-smoking articles. In 1964 the United States Surgeon General's Report on Smoking and Health (referenced below), led millions of American smokers to quit, the banning of certain advertising, and the requirement of warning labels on tobacco products.


          


          Health risks of smoking
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          The main health risks in tobacco pertain to diseases of the cardiovascular system, in particular myocardial infarction (heart attack), cardiovascular disease, diseases of the respiratory tract such as Chronic Obstructive Pulmonary Disease (COPD), asthma, emphysema, and cancer, particularly lung cancer and cancers of the larynx and tongue.


          A person's increased risk of contracting disease is directly proportional to the length of time that a person continues to smoke as well as the amount smoked. However, if someone stops smoking, then these chances gradually decrease as the damage to their body is repaired. A year after quitting, the risk of contracting heart disease is half that of a continuing smoker. The health risks of smoking are not uniform across all smokers. Risks vary according to amount of tobacco smoked, with those who smoke more at greater risk. Light smoking is still a health risk. Likewise, smoking "light" cigarettes does not reduce the risks.


          The data regarding smoking to date focuses primarily on cigarette smoking, which increases mortality rates by 40% in those who smoke less than 10 cigarettes a day, by 70% in those who smoke 1019 a day, by 90% in those who smoke 2039 a day, and by 120% in those smoking two packs a day or more. Pipe smoking has also been researched and found to increase the risk of various cancers by 33%.


          Some studies suggest that hookah smoking is considered to be safer than other forms of smoking. However, water is not effective for removing all relevant toxins, e.g. the carcinogenic aromatic hydrocarbons are not water-soluble. Several negative health effects are linked to hookah smoking and studies indicate that it is likely to be more harmful than cigarettes, due in part to the volume of smoke inhaled. In addition to the cancer risk, there is some risk of infectious disease resulting from pipe sharing, and other risks associated with the common addition of other psychoactive drugs to the tobacco.


          Diseases caused by tobacco smoking are significant hazards to public health. According to the Canadian Lung Association, tobacco kills between 40,00045,000 Canadians per year, more than the total number of deaths from AIDS, traffic accidents, suicide, murder, fires and accidental poisoning. The United States Centers for Disease Control and Prevention describes tobacco use as "the single most important preventable risk to human health in developed countries and an important cause of premature death worldwide."


          


          Carcinogenicity
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          Smoke, or any partially burnt organic matter, is carcinogenic (cancer-causing). The damage a continuing smoker does to their lungs can take up to 20 years before its physical manifestation in lung cancer. Women began smoking later than men, so the rise in death rate amongst women did not appear until later. The male lung cancer death rate decreased in 1975  roughly 20 years after the fall in cigarette consumption in men. A fall in consumption in women also began in 1975 but by 1991 had not manifested in a decrease in lung cancer related mortalities amongst women.


          Smoke contains several carcinogenic pyrolysis products, particularly the polynuclear aromatic hydrocarbons (PAH), which are toxicated to mutagenic epoxides. The first PAH to be identified as a carcinogen in tobacco smoke was benzopyrene, which been shown to toxicate into a diol epoxide and then permanently attach to nuclear DNA, which may either kill the cell or cause a genetic mutation. If the mutation inhibits programmed cell death, the cell can survive to become a cancer cell.


          The carcinogenity of tobacco smoke is not explained by nicotine per se, which is not carcinogenic or mutagenic. However, it inhibits apoptosis, therefore accelerating existing cancers. Also, NNK, a nicotine derivative converted from nicotine, can be carcinogenic. Thus, to reduce cancer risk but to deliver nicotine, there are tobacco products where the tobacco is not pyrolysed, but the nicotine is vaporized with solvent such as glycerol.


          


          Lung dysfunction


          Chronic obstructive pulmonary disease (COPD) caused by smoking, known as tobacco disease, is a permanent, incurable reduction of pulmonary capacity characterized by shortness of breath, wheezing, persistent cough with sputum, and damage to the lungs, including emphysema and chronic bronchitis.


          


          Effects on the heart


          Smoking contributes to the risk of developing heart disease. All smoke contains very fine particulates that are able to penetrate the alveolar wall into the blood and exert their effects on the heart in a short time.


          Inhalation of tobacco smoke causes several immediate responses within the heart and blood vessels. Within one minute the heart rate begins to rise, increasing by as much as 30 percent during the first 10 minutes of smoking. Carbon monoxide in tobacco smoke exerts its negative effects by reducing the bloods ability to carry oxygen.


          Smoking tends to increase blood cholesterol levels. Furthermore, the ratio of high-density lipoprotein (the good cholesterol) to low-density lipoprotein (the bad cholesterol) tends to be lower in smokers compared to non-smokers. Smoking also raises the levels of fibrinogen and increases platelet production (both involved in blood clotting) which makes the blood viscous. Carbon monoxide binds to haemoglobin (the oxygen-carrying component in red blood cells), resulting in a much stabler complex than haemoglobin bound with oxygen or carbon dioxide -- the result is permanent loss of blood cell functionality. Blood cells are naturally recycled after a certain period of time, allowing for the creation of new, functional erythrocytes. However, if carbon monoxide exposure reaches a certain point before they can be recycled, hypoxia (and later death) occurs. All these factors make smokers more at risk of developing various forms of arteriosclerosis. As the arteriosclerosis progresses, blood flows less easily through rigid and narrowed blood vessels, making the blood more likely to form a thrombosis (clot). Sudden blockage of a blood vessel may lead to an infarction (e.g. stroke). However, it is also worth noting that the effects of smoking on the heart may be more subtle. These conditions may develop gradually given the smoking-healing cycle (the human body heals itself between periods of smoking), and therefore a smoker may develop less significant disorders such as worsening or maintenance of unpleasant dermatological conditions, e.g. eczema, due to reduced blood supply. Smoking also increases blood pressure and weakens blood vessels.


          


          Smoker's attitudes


          Nicotine is an addictive stimulant and is one of the main factors leading to continued tobacco smoking. Although the percentage of the nicotine inhaled with tobacco smoke is quite small (most of the substance is destroyed by the heat) it is still sufficient to cause physical and/or psychological dependence.


          Prior to habituation, tobacco smokers often focus on the reinforcing properties of smoking rather than the associated health risks. The diseases caused by smoking surface relatively later in life, so they do not serve to deter smoking.


          Some smokers argue that the depressant effect of smoking allows them to calm their nerves, often allowing for increased concentration. However, according to the Imperial College London, "Nicotine seems to provide both a stimulant and a depressant effect, and it is likely that the effect it has at any time is determined by the mood of the user, the environment and the circumstances of use. Studies have suggested that low doses have a depressant effect, whilst higher doses have stimulant effect." However, it is impossible to differentiate a drug effect brought on by nicotine use, and the alleviation of nicotine withdrawal.


          


          Passive smoking
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          Passive or involuntary smoking occurs when the exhaled and ambient smoke (otherwise known as environmental or secondhand smoke) from one person's cigarette is inhaled by other people. Passive smoking involves inhaling carcinogens, as well as other toxic components, that are present in secondhand tobacco smoke.


          Secondhand smoke is known to harm children, infants and reproductive health through acute lower respiratory tract illness, asthma induction and exacerbation, chronic respiratory symptoms, middle ear infection, lower birth weight babies, and Sudden Infant Death Syndrome. In a study published on August 25, 2004 smoke-free policies were linked to a short-term reduction in admissions for acute myocardial infarction. In a study released on February 12, 2006 warning signs for cardiovascular disease are higher in people exposed to secondhand tobacco smoke, adding to the link between "passive smoke" and heart disease. "Our study provides further evidence to suggest low-level exposure to secondhand smoke has a clinically important effect on susceptibility to cardiovascular disease," said Dr. Andrea Venn of University of Nottingham in Britain, lead author of the study.


          According to the U.S. Surgeon Generals Report ( Chapter 5; pages 180194), secondhand smoke is connected to SIDS. Infants who die from SIDS tend to have higher concentrations of nicotine and cotinine (a biological marker for secondhand smoke exposure) in their lungs than those who die from other causes. Infants exposed to secondhand smoke after birth are also at a greater risk of SIDS.


          A young waitress who had asthma died at her workplace after being exposed to environmental tobacco smoke. While at her workplace she collapsed after about 20 minutes and then died. The autopsy proved that the woman died from acute asthma, which was associated with work-related ETS( environmental tobacco smoke).


          According to earlier studies the smoking ban led to significant improvements regarding respiratory symptoms and lung function in people visiting bars and restaurants. Previously scientists stated that environmental tobacco smoke leads to coronary heart disease, lung cancer and premature death.


          The case is available in the February edition of the American Journal of Industrial Medicine.


          


          Somatic and psychological effects


          Nicotine is a highly addictive psychoactive chemical. When tobacco is smoked, most of the nicotine is pyrolyzed; a dose sufficient to cause mild somatic dependency and mild to strong psychological dependency remains. There is also a formation of harmane (a MAO inhibitor) from the acetaldehyde in cigarette smoke, which seems to play an important role in nicotine addiction probably by facilitating dopamine release in the nucleus accumbens in response to nicotine stimuli. According to studies by Henningfield and Benowitz, overall nicotine is more addictive than cannabis, caffeine, ethanol, cocaine, and heroin when considering both somatic and psychological dependence. However, due to the stronger withdrawal effects of ethanol, cocaine and heroin, nicotine may have a lower potential for somatic dependence than these substances. A study by Perrine concludes that nicotine's potential for psychological dependency exceeds all other studied drugs - even ethanol, an extremely physically addictive substance with severe withdrawal symptoms that can be fatal. About half of Canadians who currently smoke have tried to quit. McGill University health professor Jennifer O'Loughlin stated that nicotine addiction can occur as soon as five months after the start of smoking.


          Recent evidence has shown that smoking tobacco increases the release of dopamine in the brain, specifically in the mesolimbic pathway, the same neuro-reward circuit activated by drugs of abuse such as heroin and cocaine. This suggests nicotine use has a pleasurable effect that triggers positive reinforcement. One study found that smokers exhibit better reaction-time and memory performance compared to non-smokers, which is consistent with increased activation of dopamine receptors. Neurologically, rodent studies have found that nicotine self-administration causes lowering of reward thresholds--a finding opposite that of most other drugs of abuse (e.g. cocaine and heroin). This increase in reward circuit sensitivity persisted months after the self-administration ended, suggesting that nicotine's alteration of brain reward function is either long lasting or permanent. Furthermore, it has been found that nicotine can activate long term potentiation in vivo and in vitro. These studies suggests nicotines "trace memory" may contribute to difficulties in nicotine abstinence.


          


          Mood and anxiety disorders


          Recent studies have linked smoking to anxiety disorders, suggesting the correlation (and possibly mechanism) may be related to the broad class of anxiety disorders, and not limited to just depression. Current ongoing research are attempting to explore the addiction-anxiety relationship.


          Data from multiple studies suggest that anxiety disorders such as depression play a role in cigarette smoking. A history of regular smoking was observed more frequently among individuals who had experienced a major depressive disorder at some time in their lives than among individuals who had never experienced major depression or among individuals with no psychiatric diagnosis. People with major depression are also much less likely to quit due to the increased risk of experiencing mild to severe states of depression, including a major depressive episode. Depressed smokers appear to experience more withdrawal symptoms on quitting, are less likely to be successful at quitting, and are more likely to relapse.


          


          Health benefits of smoking


          Studies suggest that smoking decreases appetite. but did not conclude that overweight people should smoke or that their health would improve by smoking.


          Several types of "Smokers Paradoxes", (cases where smoking appears to have specific beneficial effects), have been observed; often the actual mechanism remains undetermined. Risk of ulcerative colitis has been frequently shown to be reduced by smokers on a dose-dependent basis; the effect is eliminated if the individual stops smoking. Smoking appears to interfere with development of Kaposi's sarcoma, breast cancer among women carrying the very high risk BRCA gene, preeclampsia, and atopic disorders such as allergic asthma. A plausible mechanism of action in these cases may be the nicotine in tobacco smoke acting as an anti-inflammatory agent and interfering with the disease process.


          Evidence suggests that non-smokers are up to twice as likely as smokers to develop Parkinson's disease or Alzheimer's disease. A plausible explanation for these cases may be the effect of nicotine, a cholinergic stimulant, decreasing the levels of acetylcholine in the smoker's brain; Parkinson's disease occurs when the effect of dopamine is less than that of acetylcholine. In addition, nicotine stimulates the mesolimbic dopamine pathway (as do other drugs of abuse), causing an effective increase in dopamine levels. Opponents counter by noting that consumption of pure nicotine may be as beneficial as smoking without the risks associated with smoking (as in CO poisoning).


          It has been hypothesized that schizophrenics smoke for self-medication. Considering the high rates of physical sickness and deaths among persons suffering from schizophrenia, one of smoking's short term benefits is its temporary effect to improve alertness and cognitive functioning in that disease. It has been postulated that the mechanism of this effect is that schizophrenics have a disturbance of nicotinic receptor functioning. Rates of smoking have been found to be much higher in schizophrenics.


          


          Effects of the habit and industry on society


          


          Effect on healthcare costs


          In countries where there is a public health system, society covers the cost of medical care for smokers who become ill through in the form of increased taxes. Two arguments exist on this front, the "pro-smoking" argument suggesting that heavy smokers generally don't live long enough to develop the costly and chronic illnesses which affect the elderly, reducing society's healthcare burden. The "anti-smoking" argument suggests that the healthcare burden is increased because smokers get chronic illnesses younger and at a higher rate than the general population.


          Data on both positions is limited. The Centers for Disease Control and Prevention published research in 2002 claiming that the cost of each pack of cigarettes sold in the United States was more than $7 in medical care and lost productivity.The cost may be higher, with another study putting it as high as $41 per pack, most of which however is on the individual and his/her family. This is how one author of that study puts it when he explains the very low cost for others: "The reason the number is low is that for private pensions, Social Security, and Medicare  the biggest factors in calculating costs to society  smoking actually saves money. Smokers die at a younger age and don't draw on the funds they've paid into those systems."


          By contrast, some non-scientific studies, including one conducted by Philip Morris in the Czech Republic and another by the Cato Institute, support the opposite position. Neither study was peer-reviewed nor published in a scientific journal, and the Cato Institute have received funding from tobacco companies in the past. Philip Morris has explicitly apologised for the former study, saying: "The funding and public release of this study which, among other things, detailed purported cost savings to the Czech Republic due to premature deaths of smokers, exhibited terrible judgment as well as a complete and unacceptable disregard of basic human values. For one of our tobacco companies to commission this study was not just a terrible mistake, it was wrong. All of us at Philip Morris, no matter where we work, are extremely sorry for this. No one benefits from the very real, serious and significant diseases caused by smoking."


          Between 1970 an 1995, per-capita cigarette consumption in poorer developing countries increased by 67 percent, while it dropped by 10 percent in the richer developed world. Eighty percent of smokers now live in less developed countries. By 2030, the World Health Organization (WHO) forecasts that 10 million people a year will die of smoking-related illness, making it the single biggest cause of death worldwide, with the largest increase to be among women. WHO forecasts' the 21st century's death rate from smoking to be ten times the 20th century's rate. ("Washingtonian" magazine, December 2007).


          


          Tobacco and other drugs


          A number of studies have been conducted to explore the relationship between tobacco and other drug use. While the association between smoking tobacco and other drug use has been well-established, the nature of this association remains unclear. The two main theories are the phenotypic causation (gateway) model and the correlated liabilities model. The causation model argues that smoking is a primary influence on future drug use, while the correlated liabilities model argues that smoking and other drug use are predicated on genetic or environmental factors.


          


          Advertising


          Before the 1970s, most tobacco advertising was legal in the United States and most European nations. In the United States, in the 1950s and 1960s, cigarette brands were frequently sponsors of television showsmost notably shows such as To Tell the Truth and I've Got a Secret. One of the most famous television jingles of the era came from an advertisement for Winston cigarettes. The slogan " Winston tastes good like a cigarette should!" proved to be catchy, and is still quoted today. Other popular slogans from the 1960s were " Us Tareyton smokers would rather fight than switch!," which was used to advertise Tareyton cigarettes, and "I'd Walk a Mile for a Camel".


          In the 1950s, manufacturers began adding filter tips to cigarettes to remove some of the tar and nicotine as they were smoked. "Safer", "less potent" cigarette brands were also introduced. Light cigarettes became so popular that, as of 2004, half of American smokers preferred them over regular cigarettes , in spite the fact that the idea of a "safer" cigarette is a myth. Cigarettes that offer "low tar and nicotine" cause the smoker to smoke more or to inhale more deeply to get the same level of nicotine. According to The Federal Governments National Cancer Institute (NCI), light cigarettes provide no benefit to smoker's health.


          In the United States, it was believed by many that tobacco companies are marketing tobacco smoking to minors. For example, Reynolds American Inc. used the Joe Camel cartoon character to advertise Camel cigarettes. Other brands such as Virginia Slims targeted women with slogans like "You've Come a Long Way Baby".


          In 1964, the Surgeon General of the United States, released the Surgeon General's Advisory Committee Report on Smoking and Health. It was based on over 7000 scientific articles that linked tobacco use with cancer and other diseases. This report led to laws requiring warning labels on tobacco products and to restrictions on tobacco advertisements. As these began to come into force, tobacco marketing became more subtle, with sweets shaped like cigarettes put on the market, and a number of advertisements designed to appeal to children, particularly those featuring Joe Camel resulting in increased awareness and uptake of smoking among children. However, restrictions did have an effect on adult quit rates, with its use declining to the point that by 2004, nearly half of all Americans who had ever smoked had quit.


          Many nations, including Russia and Greece, still allow billboards advertising tobacco use. Tobacco smoking is still advertised in special magazines, during sporting events, in gas stations and stores, and in more rare cases on television. Some nations, including the UK and Australia, have begun anti-smoking advertisements to counter the effects of tobacco advertising.


          The actual effectiveness of tobacco advertisement is widely documented. According to an opinion piece by Henry Saffer, public health experts say that tobacco advertising increases cigarette consumption and there is much empirical literature that finds a significant effect of tobacco advertising on smoking, especially in children. A Dutch tobacco company manufactures "Pink Elephant" vanilla-flavored cigarettes, and "Black Devil" chocolate-flavored cigarettes.


          


          Peer pressure


          Many anti-smoking organizations claim that teenagers begin their smoking habits due to peer pressure, and cultural influence portrayed by friends. However, one study found that direct pressure to smoke cigarettes did not play a significant part in adolescent smoking. In that study, adolescents also reported low levels of both normative and direct pressure to smoke cigarettes. A similar study showed that individuals play a more active role in starting to smoke than has previously been acknowledged and that social processes other than peer pressure need to be taken into account. Another study's results revealed that peer pressure was significantly associated with smoking behavior across all age and gender cohorts, but that intrapersonal factors were significantly more important to the smoking behaviour of 1213 year-old girls than same-age boys. Within the 1415 year-old age group, one peer pressure variable emerged as a significantly more important predictor of girls' than boys' smoking. It is debated whether peer pressure or self-selection is a greater cause of adolescent smoking. It is arguable that the reverse of peer-pressure is true, when the majority of peers do not smoke and ostracize those who do.


          


          Parental smoking


          Children of smoking parents are more likely to smoke than children with non-smoking parents. One study found that parental smoking cessation was associated with less adolescent smoking, except when the other parent currently smoked. A current study tested the relation of adolescent smoking to rules regulating where adults are allowed to smoke in the home. Results showed that restrictive home smoking policies were associated with lower likelihood of trying smoking for both middle and high school students.


          


          Smoking in movies and television


          Exposure to smoking in movies has been linked with adolescent smoking initiation in cross-sectional studies. Films tend to have a high incidence of smoking behaviour vis-a-vis the general population. According to a study of movies created between 1988 and 1997, eighty-seven percent of these movies portrayed various tobacco use, with an average of 5 occurrences per film. R-rated movies had the greatest number of occurrences and were most likely to feature major characters using tobacco. Despite the declining tobacco use in the society, the incidence of smoking in 2002 movies was nearly the same as in 1950 movies.


          There have been moves to reduce the depiction of protagonists smoking in television shows, especially those aimed at children. For example, Ted Turner took steps to remove or edit scenes that depict characters smoking in cartoons such as Tom and Jerry, The Flintstones and Scooby-Doo, which are shown on his Cartoon Network and Boomerang television channels.


          


          The use of smoking to project an image


          Famous smokers of the past used cigarettes or pipes as part of their image, such as Jean Paul Sartre's Gauloise-brand cigarettes, Albert Einstein's, Joseph Stalin's, Douglas MacArthur's, Bertrand Russell's, and Bing Crosby's pipes, or the news broadcaster Edward R. Murrow's cigarette. Writers in particular seemed to be known for smoking; see, for example, Cornell Professor Richard Klein's book Cigarettes are Sublime for the analysis, by this professor of French literature, of the role smoking plays in 19th and 20th century letters. The popular author Kurt Vonnegut addressed his addiction to cigarettes within his novels. British Prime Minister Harold Wilson was well known for smoking a pipe in public as was Winston Churchill for his cigars. Sherlock Holmes, the fictional detective created by Sir Arthur Conan Doyle smoked a pipe, cigarettes, and cigars, besides injecting himself with cocaine, "to keep his overactive brain occupied during the dull London days, when nothing happened". The DC Vertigo comic book character, John Constantine, created by Alan Moore, is synonymous with smoking, so much so that the first storyline by Preacher creator, Garth Ennis, centred around John Constantine contracting lung cancer. Professional wrestler James Fullington, while in character as "The Sandman", is a chronic smoker in order to appear "tough".


          


          Religious views on smoking


          Communal smoking of a sacred tobacco pipe is a common ritual of many Native American tribes, and was considered a sacred part of their religion. Sema, the Anishinaabe word for tobacco, was grown for ceremonial use and considered the ultimate sacred plant since its smoke was believed to carry prayers to the heavens. The tobacco used during these rituals varies widely in potency  the Nicotiana rustica species used in South America, for instance, has up to twice the nicotine content of the common North American N. tabacum.


          Before the health risks of smoking were identified through controlled study, smoking was considered an immoral habit by certain Christian preachers and social reformers. The founder of the Latter Day Saint movement, Joseph Smith, Jr, recorded that on February 27, 1833, he received a revelation which addressed tobacco use. Eventually accepted as a commandment, faithful Mormons do not smoke.


          Jehovah's Witnesses earthwide, base their stand against smoking on the Bible's command to "clean ourselves of every defilement of flesh" (2 Corinthians 7:1)


          The Jewish Rabbi Yisrael Meir Kagan (18381933) was one of the first Jewish authorities to speak out on smoking.


          


          Smoking cessation


          Many of tobacco's health effects can be minimized through smoking cessation. The British doctors study showed that those who stopped smoking before they reached 30 years of age lived almost as long as those who never smoked. It is also possible to reduce the risks by reducing the frequency of smoking and by proper diet and exercise. Some research has indicated that some of the damage caused by smoking tobacco can be moderated with the use of antioxidants.


          Smokers wanting to quit or to temporarily abstain from smoking can use a variety of nicotine-containing tobacco substitutes, or nicotine replacement therapy (NRT) products to temporarily lessen the physical withdrawal symptoms, the most popular being nicotine gum and lozenges. Nicotine patches are also used for smoking cessation. Medications that do not contain nicotine can also be used, such as bupropion (Zyban or Wellbutrin) and varenicline (Chantix).


          Peer support can be helpful, such as that provided by support groups and telephone quitlines.


          


          Legal issues and regulation


          On 27 February 2005 the WHO Framework Convention on Tobacco Control, took effect. The FCTC is the world's first public health treaty. Countries that sign on as parties agree to a set of common goals, minimum standards for tobacco control policy, and to cooperate in dealing with cross-border challenges such as cigarette smuggling. Currently the WHO declares that 4 billion people will be covered by the treaty, which includes 168 signatories. Among other steps, signatories are to put together legislation that will eliminate secondhand smoke in indoor workplaces, public transport, indoor public places and, as appropriate, other public places.


          


          Age restrictions


          Many countries have a smoking age, In many countries, including the United States, most European Union member states, New Zealand, Canada, South Africa, Israel, India, Brazil, Chile, Costa Rica and Australia, it is illegal to sell tobacco products to minors and in the Netherlands, Austria,Belgium,Denmark and South Africa it is illegal to sell tobacco products to people under the age of 16. On 1 September 2007 the minimum age to buy tobacco products in Germany rose from 16 to 18, as well as in Great Britain on 1 October 2007. In 46 of the 50 United States, the minimum age is 18, except for Alabama, Alaska, New Jersey, and Utah where the legal age is 19 (also in Onondaga County in upstate New York, as well as Suffolk and Nassau Counties of Long Island, New York). Some countries have also legislated against giving tobacco products to (i.e. buying for) minors, and even against minors engaging in the act of smoking. Underlying such laws is the belief that people should make an informed decision regarding the risks of tobacco use. These laws have a lax enforcement in some nations and states. In other regions, cigarettes are still sold to minors because the fines for the violation are lower or comparable to the profit made from the sales to minors. However in China, Turkey, and many other countries usually a child will have little problem buying tobacco products, because they are often told to go to the store to buy tobacco for their parents.


          


          Taxation
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          Many governments have introduced excise taxes on cigarettes in order to reduce the consumption of cigarettes. Money collected from the cigarette taxes are frequently used to pay for tobacco use prevention programs, therefore making it a method of internalizing external costs.


          In 2002, the Centers for Disease Control and Prevention said that each pack of cigarettes sold in the United States costs the nation more than $7 in medical care and lost productivity. That's over $2000 per year/smoker. Another study by a team of health economists finds the combined price paid by their families and society is about $41 per pack of cigarettes.


          Substantial scientific evidence shows that higher cigarette prices result in lower overall cigarette consumption. Most studies indicate that a 10% increase in price will reduce overall cigarette consumption by 3% to 5%. Youth, minorities, and low-income smokers are two to three times more likely to quit or smoke less than other smokers in response to price increases. Smoking is often cited as an example of an inelastic good, however, i.e. a large rise in price will only result in a small decrease in consumption.


          Many nations have implemented some form of tobacco taxation. As of 1997, Denmark had the highest cigarette tax burden of $4.02 per pack. Taiwan only had a tax burden of $0.62 per pack. Currently, the average price and excise tax on cigarettes in the United States is well below those in many other industrialized nations.


          Cigarette taxes vary widely from state to state in the United States. For example, South Carolina has a cigarette tax of only 7 cents per pack, the nation's lowest, while New Jersey has the highest cigarette tax in the U.S.: $2.575 per pack. In Alabama, Illinois, Missouri, New York City, Tennessee, and Virginia, counties and cities may impose an additional limited tax on the price of cigarettes. Due to the high tax rate, the price of an average pack of cigarettes in New Jersey is $6.45, which is still less than the approximated external cost of a pack of cigarettes.


          In Canada, cigarette taxes have raised prices of the more expensive brands to upwards of ten CAD$.


          In the United Kingdom, a packet of cigarettes typically costs between 4.25 and 5.50 ($8.50/$11.00) depending on the brand purchased and where the purchase was made. The UK has a strong black market for cigarettes which has formed as a result of the high taxation, and it is estimated that 25-30% of all cigarettes smoked in the country avoid UK taxes.


          


          Restrictions on cigarette advertising
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          Several Western countries have also put restrictions on cigarette advertising. In the United States, all television advertising of tobacco products has been prohibited since 1971. In Australia, the Tobacco Advertising Prohibition Act 1992 prohibits tobacco advertising in any form, with a very small number of exceptions (some international sporting events were accepted, but these exceptions were revoked in 2006). Other countries have legislated particularly against advertising that appears to target minors.


          


          Package warnings


          Some countries also impose legal requirements on the packaging of tobacco products. For example in the countries of the European Union, Turkey, Australia and South Africa, cigarette packs must be prominently labeled with the health risks associated with smoking. Canada, Australia, Thailand, Iceland and Brazil have also imposed labels upon cigarette packs warning smokers of the effects, and they include graphic images of the potential health effects of smoking. Cards are also inserted into cigarette packs in Canada. There are sixteen of them, and only one comes in a pack. They explain different methods of quitting smoking. Also, in the United Kingdom, there have been a number of graphic NHS advertisements, one showing a cigarette filled with fatty deposits, as if the cigarette is symbolising the artery of a smoker.


          Currently in Australia, almost 70% of the cigarette packet (including 1/3 of the front, the whole back and both sides) are covered in either graphic imagery or health factoids. These warnings depict graphic images of the effects of smoking as well as information about the names and numbers of chemicals and annual death rates. Television ads accompany them, including video of smokers struggling to breathe in hospital. Since then, the number of smokers has been reduced by one quarter. Singapore similarly requires cigarette manufacturers to print images of mouths, feet and blood vessels adversely affected by smoking.


          France has the additional requirement of listing on the side of all packaging the percentages of tobacco present, compared to the weight of the paper and additives present. For one U.S. manufacturer of cigarettes sold in France, the side list indicates only 85.0% is tobacco, 9.0% are the additives, and paper constitutes another 6.0% of the total weight of a cigarette. Filters are not part of the formula. The additives are a syrup sprayed on the chopped tobacco leaf on the conveyor belt and is a combination of the 599 additive ingredients as submitted to Member of Congress Henry Waxman in a 50 page list by the five major U.S. tobacco companies during his Congressional Hearings on April 14, 1994.


          


          Smoking bans


          Several countries such as the Republic of Ireland, Latvia, Estonia, France, Finland, Norway, Canada, Australia, Sweden, Singapore, Italy, Indonesia, India, Lithuania, Chile, Spain, Iceland, United Kingdom, Slovenia and Malta have legislated against smoking in public places, often including bars and restaurants. Restauranteurs have been permitted in some jurisdictions to build designated smoking areas (or to prohibit smoking). In the United States, many states prohibit smoking in restaurants, and some also prohibit smoking in bars. In provinces of Canada, smoking is illegal in indoor workplaces and public places, including bars and restaurants. In Australia, smoking bans vary from state to state. Currently, Queensland has total bans within all public interiors (including workplaces, bars, pubs and eateries) as well as patrolled beaches and some outdoor public areas. There are, however, exceptions for designated smoking areas. In Victoria, smoking is banned in train stations, bus stops and tram stops as these are public locations where second hand smoke can affect non-smokers waiting for public transport, and since July 1st 2007 is now extended to all indoor public places. In New Zealand and Brazil, smoking is banned in enclosed public places mainly bars, restaurants and pubs. Hong Kong banned smoking on 1 January 2007 in the workplace, public spaces such as restaurants, karaoke rooms, buildings, and public parks. Bars serving alcohol who do not admit under-18s have been exempted till 2009. In Romania smoking is illegal in trains, metro stations, public institutions (except where designated, usually outside) and public transportation.


          See the List of smoking bans article for a full list of restrictions in various areas around the world.
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              	TraditionalChinese:

              	荳腐 or 豆腐
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              	Literal meaning:
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              	tauhu
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              	tahu
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              	เต้าหู้ ({{IPA2|tohː}})
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              	Vietnamese:
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              	Khmer:

              	តៅហ៊ូ
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              	Indonesian:
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          Tofu, also tōfu (the Japanese Romaji spelling), doufu (the Chinese Pinyin spelling often used in Chinese recipes) or bean curd (the literal translation), is a food of Chinese origin, made by coagulating soy milk, and then pressing the resulting curds into blocks. There are many different varieties of tofu, including fresh tofu and tofu that has been processed in some way. Tofu has very little flavor or smell on its own, so it can be used either in savory or sweet dishes, and is often seasoned or marinated to suit the dish.


          The production of tofu from soy milk is similar to the production of cheese from milk, although some tofu is made by processing non-soy products, such as almonds or black beans. The byproduct of the process is soy pulp (also called okara in Japanese).


          Tofu originated in ancient China, but little else is known about the origins of tofu and its method of production. Tofu and its production technique were subsequently introduced into Korea, then Japan during the Nara period (late eighth century). It also spread into other parts of East Asia as well. This spread likely coincided with the spread of Buddhism as it is an important source of proteins in the religion's vegetarian diet.


          Tofu is low in calories, contains beneficial amounts of iron (especially important for women of child-bearing age) and has no saturated fat or cholesterol. Depending on the coagulant used in manufacturing, the tofu may also be high in calcium (important for bone development and maintenance), and magnesium (especially important for athletes). Tofu also contains soy isoflavones, which can mimic natural human estrogens and may have a variety of harmful or beneficial effects when eaten in sufficient quantities.


          


          Production


          Tofu is made by coagulating soy milk and pressing the resulting curds. Although pre-made soy milk may be used, most tofu producers begin by making their own soy milk, which is produced by soaking, grinding, boiling, and straining dried (or, less commonly, fresh) soybeans.


          Coagulation of the protein and oil ( emulsion) suspended in the boiled soy milk is the most important step in the production of tofu. This process is accomplished with the aid of coagulants. Two types of coagulants (salts and acids) are used commercially. The third type of coagulant, enzymes, is not yet used commercially but shows potential for producing both firm and "silken" tofu.


          


          Salt coagulants


          
            	Calcium sulfate (gypsum): The traditional and most widely used coagulant to produce Chinese-style tofu. It produces a tofu that is tender but slightly brittle in texture. The coagulant itself has no perceivable taste. Use of this coagulant also makes a tofu that is rich in calcium, an important mineral for treating and preventing osteoporosis. As such, many tofu manufacturers choose to use this coagulant to be able to market their tofu as a good source of calcium.

          


          
            	Chloride-type Nigari salts or Lushui (卤水 in Chinese) - Magnesium chloride and calcium chloride: Both of these salts have a high solubility rate in water and affect soy protein in the same way, whereas gypsum is only very slightly soluble in water and acts differently in soy protein precipitation, the basis for tofu formation. These are the coagulants used to make tofu with a smooth and tender texture. In Japan, a white powder called nigari, which consists primarily of magnesium chloride, is produced from seawater after the sodium chloride is removed and the water evaporated, which is called Lushui (卤水) in China. Depending on its production method, nigari/Lushui may also contain small quantities of magnesium sulfate (Epsom salt), potassium chloride, calcium chloride, and trace amounts of other naturally occurring salts. Although the term nigari is derived from nigai, the Japanese word for "bitter," neither nigari nor pure magnesium chloride imparts a perceivable taste to the finished tofu. Calcium chloride is a common coagulant for tofu in North America.

          


          


          Acid coagulants


          
            	Glucono delta-lactone (GDL): A naturally occurring organic acid also used in cheese making, which produces a very fine textured tofu that is almost jelly-like. This coagulant is used especially for "silken" and softer tofus, and confers an almost imperceptible sour taste to the finished product. Commonly used together with calcium sulfate to give soft tofu a smooth tender texture.

          


          


          Enzyme coagulants


          
            	Among enzymes that have been shown to produce tofu are papain, and alkaline and neutral proteinases from microorganisms. In the case of papain, the enzyme to substrate ratio, by weight, was held constant at 1:400. An aliquot of 1% crude papain was added to "uncooked" soy milk at room temperature and heated to 90100 degrees Celsius.

          


          Contemporary tofu manufacturers may choose to use one or more of these coagulants, since they each play a role in producing a desired texture in the finished tofu. Different textures result from different pore sizes and other microscopic features in tofus produced using each coagulant. The coagulant mixture is dissolved into water, and the solution is then stirred into boiled soy milk until the mixture curdles into a soft gel.


          The curds are processed differently depending on the form of tofu that is being manufactured. For soft silken tofu ( 嫩 豆 腐; nn dufǔ) or tofu flower ( 豆 花, duhuā) the soy milk is curdled directly in the tofu's selling package. For standard firm Asian tofu, the soy curd is cut and strained of excess liquid using cheese cloth or muslin and then lightly pressed to produce a soft cake. Firmer tofus, such as Asian dry tofu ( 荳 乾) or Western types of tofu, are further pressed to remove even more liquid. In Vietnam, the curd is strained and molded in a square mold and the end product is called đậu khun (molded bean) or đậu phụ (one of the Vietnamese ways to pronounce the Chinese doufu). The tofu curds are allowed to cool and become firm. The finished tofu can then be cut into pieces, flavored or further processed.


          Although tartness is sometimes desired in dessert tofu, the acid used in flavoring is usually not the primary coagulant since it is not desirable to the flavor or texture of the resulting tofu to add it in a sufficiently high concentration so as to induce coagulation. A sour taste in tofu and a slight cloudiness in its storing liquid is also usually an indication of bacterial growth and, hence, spoilage.


          


          Varieties


          There is a wide variety of tofu available in both Western and Eastern markets. Despite the daunting variety, tofu products can be split into two main categories: fresh tofu, which is produced directly from soy milk, and processed tofu, which is produced from fresh tofu. Tofu production also creates important side products which are often used in various cuisines.


          


          Fresh tofu


          Depending on the amount of water that is extracted from the tofu curds, fresh tofu can be divided into three main varieties.
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            	Soft/silken tofu (嫩豆腐 or 滑豆腐, nn dufǔ or hu dufǔ, in Chinese, lit. "soft tofu" or "smooth tofu"; 絹漉し豆腐, kinugoshi tōfu in Japanese, lit. "silk-filtered tofu"; 순두부, 純豆腐, sundubu in Korean, lit. "pure tofu"): This undrained tofu contains the highest moisture content of all fresh tofus. Its texture can be described as similar to that of very fine custard. In Japan and Korea, traditional soft tofu is made with seawater. Douhua (豆花, du huā or 豆腐花, dufǔ huā in Chinese), or tofu brain (豆腐腦 or 豆腐脑, dufǔ naǒ in Chinese), often eaten as a dessert, but sometimes with salty pickles or hot sauce added instead, is another type of soft tofu with an even higher moisture content. Because it is nearly impossible to pick up this type of tofu with chopsticks, it is generally eaten with a spoon. Edamame tofu is a Japanese variety of kinugoshi tōfu made from edamame (fresh green soybeans); it is pale green in colour and often studded with whole edamame.


            	Asian firm tofu (simply called 豆腐 lǎo dufǔ in Chinese; 木綿豆腐, momendōfu in Japanese, lit. "cotton tofu"): Although drained and pressed, this form of fresh tofu still contains a great amount of moisture. It has the firmness of raw meat but bounces back readily when pressed. The texture of the inside of the tofu is similar to that of a firm custard. The skin of this form of tofu has the pattern of the muslin used to drain it and is slightly more resilient to damage than its inside. Can be picked up easily with chopsticks.


            	Western firm/dried tofu (豆乾, du gān in Chinese, lit. "dry tofu"): An extra firm variety of tofu with the least amount of moisture of all fresh tofus. It has the firmness of fully cooked meat and a somewhat rubbery feel similar to paneer. When sliced thinly, this tofu can be crumbled easily. The skin of this form of tofu has the pattern of the muslin used to drain and press it. Western firm tofu is milled and reformed after the pressing and sometimes lacks the skin with its cloth patterning. One variety of dried tofu is pressed especially flat and sliced into long strings with a cross section smaller than 2mm  2mm. Shredded dried tofu (豆乾絲, du gān sī in Chinese, or simply 乾絲, gān sī), which looks like loose cooked noodles, and can be served cold, stir-fried, or similar in style to Japanese aburaage.

          


          Fresh tofu is usually sold completely immersed in water to maintain its moisture content.


          


          Processed tofu


          Many forms of processed tofus exist, due to the varied ways in which fresh tofu can be used. Some of these techniques likely originate from the need to preserve tofu before the days of refrigeration, or to increase its shelf life and longevity. Other production techniques are employed to create tofus with unique textures and flavours.


          


          Fermented


          
            	Pickled tofu ( 豆 腐 乳 in Chinese, pinyin: dufǔ rǔ, lit. "tofu dairy," or 腐 乳; chao in Vietnamese): Also called "preserved tofu" or "fermented tofu," this food consists of cubes of dried tofu that have been allowed to fully air-dry under hay and slowly ferment from aerial bacteria. The dry fermented tofu is then soaked in salt water, Chinese wine, vinegar, and minced chiles, or a unique mixture of whole rice, bean paste, and soybeans. In the case of red pickled tofu ( 紅 豆 腐 乳 in Chinese, Pinyin: hng dufǔ rǔ), red yeast rice (cultivated with Monascus purpureus) is added for colour.


            	Stinky tofu ( 臭 豆 腐 in Chinese, Pinyin: chu dufǔ): A soft tofu that has been fermented in a unique vegetable and fish brine. The blocks of tofu smell strongly of certain pungent cheeses, and are described by many as rotten and fecal. Despite its strong odour, the flavor and texture of stinky tofu is appreciated by aficionados, who describe it as delightful. The texture of this tofu is similar to the soft Asian tofu that it is made from. The rind that stinky tofu develops from frying is said to be especially crisp, and is usually served with soy sauce, sweet sauce, and/or hot sauce.

          


          


          Flavored
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          Flavours can be mixed directly into curdling soy milk while the tofu is being produced.


          
            	
              Sweet: Common sweet dessert tofus include peanut tofu (落花生豆腐, luhuāshēng dufǔ in Chinese and jimami-dōfu in Japanese), almond tofu (杏仁豆腐, xngrn dufǔ in Chinese; 杏仁豆腐, annindōfu in Japanese), mango tofu, and coconut tofu. In order to produce these forms of tofu, sugar, fruit acids, and flavorants are mixed into soy milk prior to curdling. Most sweet tofus have the texture of silken tofu and are served cold.

              
                	Products called "almond tofu" in some cases are actually not made from tofu but are instead gelatinous desserts made from agar or gelatin and whitened with milk or coconut milk. In Japan these are canned with syrup and sold as a sweet dessert.

              

            


            	Savory: Egg tofu (Japanese: 玉子豆腐, 卵豆腐, tamagodōfu) (Chinese: 蛋豆腐, dn dufǔ; often called 日本豆腐, rbĕn dufǔ, lit. "Japan bean curd") is the main type of savory flavored tofu. Whole beaten eggs are filtered and incorporated into the soy milk before the coagulant is added. The mixture is filled into tube shaped plastic bags and allowed to curdle. The tofu is then cooked in its packaging and sold. Egg tofu has a pale golden colour that can be attributed to the addition of egg and, occasionally, food coloring. This tofu has a fuller texture and flavor than silken tofu, which can be attributed to the presence of egg fat and protein.

          


          


          Fried


          
            	With the exception of the softest tofus, all forms of tofu could be fried. Thin and soft varieties of tofu are deep fried in oil until they are light and airy in their core ( 豆 泡 in Chinese, dupo, lit. "bean bubble," describing the shape of the fried tofu as a bubble).


            	Tofus such as firm Asian and dry tofu, with their lower moisture content, are cut into bite-sized cubes or triangles and deep fried until they develop a golden-brown, crispy surface ( 炸 豆腐 in Chinese, zh dufǔ, lit. "fried tofu"). These may be eaten by themselves or with a light sauce, or further cooked in liquids; they are also added to hot pot dishes or included as part of the vegetarian dish called luohan zhai.

          


          


          Frozen
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            	Thousand layer tofu ( 千 葉 豆 腐, 凍 豆 腐 or 冰 豆 腐 in Chinese, lit. "thousand layer tofu" or "frozen tofu"): By freezing tofu, the large ice crystals that develop within the tofu results in the formation of large cavities that appear to be layered (pseudostratified). The frozen tofu takes on a yellowish hue in the freezing process. Thousand layer tofu is commonly made at home from Asian soft tofu though it is also commercially sold as a regional specialty in parts of Taiwan. This tofu is defrosted and sometimes squeezed of moisture prior to use.


            	Koyadofu (kōyadōfu, 高 野 豆 腐 in Japanese): The name comes from Mount Koya, a centre of Japanese Buddhism famed for its shōjin ryōri, or traditional Buddhist vegetarian cuisine. It is sold in freeze-dried blocks or cubes in Japanese markets. It must be soaked in water before eating, and is typically simmered in dashi, sake or mirin and soy sauce. In shōjin ryōri, vegetarian kombu dashi, made from seaweed, is used. When prepared in the usual manner, it has a spongy texture and mild sweet and savory flavor. A similar form of freeze-dried tofu, in smaller pieces, is found in instant soups (such as miso soup), in which the toppings are freeze-dried and stored in sealed pouches.

          


          


          Byproducts of tofu production


          Tofu production creates some edible byproducts. Food products are made from the protein-oil film, or "skin," which forms over the surface of boiling soy milk in an open shallow pan. The leftover solids from pressing soy milk is called okara.


          


          Tofu skin


          Tofu skin is produced through the boiling of soy milk, in an open shallow pan, thus producing a film or skin composed primarily of a soy protein-lipid complex on the liquid surface. The films are collected and dried into yellowish sheets known as soy milk skin (腐皮, fǔ p in Chinese; 湯葉, yuba in Japanese). Its approximate composition is: 5055% protein, 2426% lipids (fat), 12% carbohydrate, 3% ash, and 9% moisture.


          The skin can also be bunched up to stick form and dried into something known as "tofu bamboo" (腐竹, fǔ zh in Chinese; ph chc in Vietnamese; kusatake, Japanese), or myriad other forms. Since tofu skin has a soft yet rubbery texture, it is folded or shaped into different forms and cooked further to imitate meat in vegetarian cuisine.


          Some factories dedicate production to tofu skin and other soy membrane products.


          


          Okara


          Okara (雪花菜, xuě huā ca, lit. "snowflake vegetable"; 豆腐渣, dufǔ zhā, lit. "tofu sediment/residue"; kongbiji, 콩비지 in Korean), sometimes known in the west as soy pulp, is the fibre, protein, and starch left over when soy milk has been extracted from ground soaked soybeans. Although it is mainly used as animal feed in most tofu producing cultures, it is sometimes used in Japanese and Korean cuisines. It is also an ingredient for vegetarian burgers produced in many western nations.


          


          Tofu made from other legumes and grains
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            	Black bean tofu (黑豆花): A type of tofu made from plain black beans and soybeans, which is usually made into duhuā ( 豆 花) rather than firm or dry tofu. The texture of black bean tofu is slightly more gelatinous than regular tofu flower and the colour is greyish in tone. This type of tofu is eaten for the earthy "black bean taste."


            	Burmese tofu (to hpu in Burmese): A type of tofu made from besan ( chana dal) flour instead of soybeans; the Shan variety uses yellow split pea flour instead. Both types are yellow in colour and generally found only in Myanmar, though the Burman variety is also available in some overseas restaurants serving Burmese cuisine.

          


          
            	To hpu may be fried as fritters cut in rectangular or triangular shapes; the latter fried twice, hence the name hnapyan gyaw (literally "twice fried"), is the common form in the Shan States. To hpu nway, creamy and soft before it sets, is also popular served hot on its own or with rice noodles. To hpu gyauk, which are deep fried, thin, and crispy, are similar to prawn or fish crackers.

          


          
            	Rice tofu, called hsan to hpu (or hsan ta hpo in Shan regions) is made from rice flour (called hsan hmont or mont hmont) and is white in colour, with the same consistency as yellow Burmese tofu when set. It is eaten as a salad in the same manner as yellow tofu.

          


          


          Preparation


          Tofu has very little flavor or smell on its own. As such, tofu can be prepared either in savory or sweet dishes, acting as a canvas for presenting the flavours of the other ingredients used.


          


          Eastern methods


          In Asian cooking, tofu is eaten in myriad ways, including raw, stewed, stir-fried, in soup, cooked in sauce, or stuffed with fillings.


          


          Lightly flavored


          The light greenish "bean" smell of tofu is much enjoyed in East Asian cuisines and fresh tofu is often eaten plain or simply flavored.


          In Japan, a common lunch in the summer months is hiyayakko ( 冷 奴), silken or firm Asian tofu served with freshly grated ginger, scallions, and soy sauce. In many parts of China, fresh tofu is similarly eaten with soy sauce or further flavored with katsuobushi shavings, century eggs ( 皮 蛋), and sesame seed oil.
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          In Chinese cuisine, Duhuā ( 豆 花) is served with toppings like boiled peanuts, azuki beans, cooked oatmeal, tapioca, mung beans and a syrup flavored with ginger or almond. During the summer, duhuā is served with crushed ice; in the winter, it is served warm.


          In Korean cuisine, dubu jorim consists of cubes of firm tofu that are pan fried and seasoned with soy sauce, garlic, and other ingredients. Cubes of cold, uncooked tofu seasoned with soy sauce, scallions, and ginger, prepared in a manner similar to the Japanese hiyayakkoare also enjoyed.


          In the Philippines, the sweet delicacy taho is made of fresh tofu with brown sugar syrup and sago. The Malaysian version of taho or douhua is called tofufa. Warm soft tofu is served in 'slices' (due to being scooped using a flat spoon from a wooden bucket) in a bowl with either pandan-flavored sugar syrup or palm sugar syrup.


          In Vietnam, duhuā is pronounced đậu hủ. This variety of soft tofu is made and carried around in an earthenware jar. It is served by being scooped into a bowl with a very shallow and flat spoon, and eaten with either powdered sugar and lime juice or with a ginger-flavored syrup. It is generally eaten hot, even during summer.


          


          Fried


          A common cooking technique in many parts of East and Southeast Asia involves deep frying tofu in vegetable oil, sunflower oil, and canola oil to varied results. Although tofu is often sold preprocessed into fried items, pre-fried tofu is seldom eaten directly and requires additional cooking. Depending on the type of tofu used, the texture of deep fried tofu may range from crispy on the outside and custardy on the inside, to puffed up like a plain doughnut. The former is usually eaten plain in Chinese cuisine with garlic soy sauce, while the latter is either stuffed with fish paste or cooked in soups. In Japan, cubes of lightly coated and fried tofu topped with a kombu dashi-based sauce are called agedashi-dofu (揚げ出し豆腐). Soft tofu that has been thinly sliced and deep fried, known as aburage in Japan, is commonly blanched, seasoned with soy sauce and mirin and served in dishes such as kitsune udon. Aburage is sometimes also cut open to form a pocket and stuffed with sushi rice; this dish is called inarizushi (稲荷寿司) .


          


          Soups, stews, and braised dishes
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          A rather famous hot Sichuan preparation using firm Asian tofu is mp dufu ( 麻 婆 豆 腐). This involves braised tofu in a beef, chili, and a fermented bean paste sauce. In the Shanghai region it is called ml dufǔ ( 麻 辣 豆 腐).


          Dried tofu is usually not eaten raw but first stewed in a mixture of soy sauce and spices. Some types of dried tofu are preseasoned with special blends of spices, so that the tofu may either be called "five spice tofu" (五香豆腐) or "soy sauce stewed tofu" (鹵水豆腐). Dried tofu is typically served thinly sliced with chopped green onions or with slices of meat for added flavor. Most dried tofu is sold after it has been fried or pre-stewed by tofu vendors.


          Soft tofu can also be broken up or mashed and mixed with raw ingredients prior to being cooked. For example, Japanese ganmodoki is a mixture of chopped vegetables and mashed tofu. The mixture is bound together with starch and deep fried. Chinese families sometimes make a steamed meatloaf or meatball dish from equal parts of coarsely mashed tofu and ground pork. In India, tofu is also used as a low fat replacement for paneer providing the same texture with similar taste.


          Tofu bamboos are often used in lamb stew or in a dessert soup. Tofu skins are often used as wrappers in dim sum. Freeze-dried tofu and frozen tofu are rehydrated and enjoyed in savory soups. These products are often taken along on camping trips since a small bag of these dried tofu can provide protein for many days.


          In Korean cuisine, soft tofu (sundubu in Korean) is used to make a thick soup called sundubu jjigae (순두부 찌개).


          


          As flavoring


          Pickled tofu is commonly used in small amounts together with its soaking liquid to flavor stir-fried or braised vegetable dishes (particularly leafy green vegetables like water spinach). It is often eaten directly as a condiment with rice or congee.


          


          Western methods


          Generally, the firmer styles of tofu are used for kebabs, mock meats, and dishes requiring a consistency that holds together, while the softer styles can be used for desserts, soups, shakes, and sauces.


          Firm western tofus can be barbecued since they will hold together on a barbecue grill. These types of tofu are usually marinated overnight as the marinade does not easily penetrate the entire block of tofu (techniques to increase penetration of marinades are stabbing repeatedly with a fork or freezing and thawing prior to marinating). Grated firm western tofu is sometimes used in conjunction with TVP as a meat substitute. Softer tofus are sometimes used as a dairy-free or low-calorie filler. Silken tofu may be used to replace cheese in certain dishes (such as lasagna).


          Tofu has also been fused into other cuisines in the west, for instance used in Indian-style curries.


          Tofu and soy protein can be industrially processed to match the textures and flavours to the likes of cheese, pudding, eggs, bacon etc. Tofu's texture can also be altered by freezing, pureeing, and cooking. In the Americas, Europe, Australia and New Zealand, tofu is frequently associated with vegetarianism and veganism as it is a source of high-quality, non-animal protein.


          


          History


          Tofu originated in ancient China, although little else is known about the exact historic origins of tofu and its method of production. While there are many theories regarding tofu's origins, historical information is scarce enough as to relegate the status of most theories to either speculation or legend. Like the origins of cheese and butter, the exact origin of tofu production may never be known or proven.


          What is known is that tofu production is an ancient technique. Tofu was widely consumed in ancient China, and techniques for its production and preparation were eventually spread to many other parts of Asia.


          


          Three theories of origin


          The most commonly held of the three theories of tofu's origin maintains that tofu was invented in northern China around 164 BC by Lord Liu An, a Han Dynasty prince. Although this is possible, the paucity of concrete information about this period makes it difficult to conclusively determine whether Liu An invented the method for making tofu. Furthermore, in Chinese history, important inventions were often attributed to important leaders and figures of the time.


          Another theory states that the production method for tofu was discovered accidentally when a slurry of boiled, ground soybeans was mixed with impure sea salt. Such sea salt would likely have contained calcium and magnesium salts, allowing the soy mixture to curdle and produce a tofu-like gel. This may have possibly been the way that tofu was discovered, since soy milk has been eaten as a savory soup in ancient as well as modern times. Its technical plausibility notwithstanding, there is little evidence to prove or disprove that tofu production originated in this way.


          The last group of theories maintains that the ancient Chinese learned the method for the curdling of soy milk by emulating the milk curdling techniques of the Mongolians or East Indians. For, despite their advancement, no technology or knowledge of culturing and processing milk products existed within ancient Chinese society. The primary evidence for this theory lies with the etymological similarity between the Chinese term for Mongolian fermented milk (rufu, which literally means "milk spoiled") and the term doufu or tofu. Although intriguing and possible, there is no evidence to substantiate this theory beyond the point of academic speculation.


          


          In Asia


          Although its development likely preceded Liu An, tofu is known to have been a commonly produced and consumed food item in China by the 2nd century BC. Although the varieties of tofu produced in ancient times may not have been identical to those of today, descriptions from writings and poetry of the Song and Yuan Dynasty show that the production technique for tofu had already been standardized by then, to the extent that they would be similar to tofu of contemporary times.


          In China, tofu is traditionally used as a food offering when visiting the graves of deceased relatives. It is claimed that the spirits (or ghosts) have long lost their chins and jaws, and that only tofu is soft enough for them to eat. Before refrigeration was available in China, tofu was often only sold during the winter time, due to the tofu not spoiling in the colder weather. During the warmer months, any leftover tofu would be spoiled if left for more than a day. Chinese war hero Guan Yu used to be a tofu maker before he enlisted in the army. Chinese martial arts expert and hero, Yim Wing-chun, was a celebrated tofu maker in her village. (Tofu as such plays a part in the 1994 movie about her life, "Wing Chun".)


          Tofu and its production technique were subsequently introduced into Japan in the Nara period (late eighth century) as well as other parts of East Asia. The earliest document of tofu in Japan shows that the dish was served as an offering at the Kasuga Shrine in Nara in 1183. The book Tofu Hyakuchin (豆腐百珍), published in the Edo period, lists 100 recipes for cooking tofu.


          The rise in acceptance of tofu likely coincided with that of Buddhism as it is an important source of proteins in the religion's vegetarian diet. Since then, tofu has become a staple in many countries, including Vietnam, Thailand, and Korea, with subtle regional variations in production methods, texture, flavor, and usage.


          Tofu is so highly esteemed in Korean culture that the menus of many Korean restaurants are based almost entirely on tofu, including some which feature only sundubu jjigae (a stew made with soft tofu) and gochujang (red chili paste).


          In Malaysia, Singapore, Thailand and Indonesia, tofu or tahu is widely available and used in many Malay dishes such as sayur goreng, masak lodeh, tahu sumbat, rojak, pecal, gado-gado, lontong and some curries. Even the Malaysian and Singaporean Indians use tofu in their cuisine such as Indian mee goreng and rojak pasembor. The makers of tofu in these countries were originally the Chinese but tofu now is made by non-Chinese as well.


          


          In the West


          Tofu was not well known to most Westerners before the middle of the 20th century. With increased cultural contact and an interest in vegetarianism, tofu has become almost universally known in the west. However, due largely to ongoing attempts to use tofu as a substitute for traditional western meat-foods, with imperfect success, it is often regarded as unappetizing, and is often the butt of jokes, much like the product Spam. This is not to say that there are not significant numbers of westerners with a taste for tofu, though. For example, several types of preflavored tofu are sold at major supermarket chains, such as Albert Heijn in the Netherlands. Grocery stores in urban areas of the United States generally stock many varieties of tofu as well.


          


          Nutrition and health information


          Tofu is low in calories, contains beneficial amounts of iron (especially important for women of child bearing age) and has no cholesterol (a risk factor for heart disease). Depending on the coagulant used in manufacturing, the tofu may also be high in calcium (important for bone development and maintenance), and magnesium (especially important for athletes).


          


          Protein


          Tofu is relatively high in protein, about 10.7% for firm tofu and 5.3% for soft "silken" tofu with about 2% and 1% fat respectively as a percentage of weight.


          In 1995, a report from the University of Kentucky, financed by The Solae Company St. Louis, Missouri (the PTI division of DuPont), concluded that soy protein is correlated with significant decreases in serum cholesterol, Low Density Lipoprotein LDL (bad cholesterol) and triglyceride concentrations. However, High Density Lipoprotein HDL (good cholesterol) did not increase. Soy phytoestrogens ( isoflavones: genistein and daidzein) absorbed onto the soy protein were suggested as the agent reducing serum cholesterol levels. On the basis of this research, PTI, in 1998, filed a petition with Food and Drug Administration for a health claim that soy protein may reduce cholesterol and the risk of heart disease.


          The FDA granted this health claim for soy: "25 grams of soy protein a day, as part of a diet low in saturated fat and cholesterol, may reduce the risk of heart disease." 100 grams of firm tofu, for instance, contains 11.5 grams of soy protein. In January 2006 an American Heart Association review (in the journal Circulation) of a decade-long study of soy protein benefits showed only a minimal decrease in cholesterol levels, but it compared favorably against animal protein sources.


          


          Isoflavones


          Soy isoflavones have not been shown to reduce post menopause hot flashes in women and the efficacy and safety of isoflavones to help prevent cancers of the breast, uterus or prostate is in question. Thus, soy isoflavone supplements in food or pills is not recommended.


          A study done by the Pacific Health Research Institute followed over 3000 Japanese men between 1965 and 1999, which showed a positive correlation between cerebral atrophy and consumption of tofu. Nevertheless, this is a single study and by itself, does not show conclusively that soy isoflavones cause brain atrophy.


          This study by L.R. White, et al., from the National Institute of Aging, NIH, was rejected as not credible by the Food and Drug Administration.


          


          Sales and distribution


          In the West, tofu can be obtained in Asian markets, farmers' markets, and health food stores. Depending on its local popularity, many grocery stores also stock tofu. The largest provider of tofu products in the United States is House Foods America Corp, a subsidiary of Japan based company, House Foods Corp ( ハウス食品）.


          House Foods America Corp. has tofu plants in California and New Jersey with a combined capacity of manufacturing 350,000 pieces of tofu per day. Other major brands are Vitasoy, a subsidiary of a Hong Kong based company, which also manufactures the brands Nasoya and Azumaya; and Mori-Nu (Morinaga Nutritional Foods), a subsidiary of Morinaga Milk Industry (森永乳業) of Japan, which pioneered the sale of shelf-stable, aseptically packaged tofu.


          In the East, tofu may be produced locally by relatively small vendors or distributed widely by large national brands. Fresh tofu is usually bought from local vendors and is sold directly from large bins or pots at street markets. Asian firm tofu and "tofu flower" are commonly sold in this manner and are usually no more than a few hours old. Tofu that is sold by large manufacturers often comes packaged in sealed plastic cartons or tubes, and may be at most two weeks old. In Chinese supermarkets, tofu can be found in many different flavours and grades of consistency.


          Most silken and flavored tofus are produced by large factories. This is due to the fact that such factories have the facilities to meet the required sanitary conditions for production of these forms of tofu on a large scale. In Japan, silken tofu is made daily without preservatives and is considered unsellable if it sits unsold in the supermarket for 2 days. Firm tofu is not eaten in Japan without frying as it's considered "crude".


          


          Etymology


          The English word "tofu" comes from the Japanese tōfu (豆腐), listen which itself derives from the Chinese dufǔ (豆腐 or 荳腐). Although in both languages the characters together translate as "bean curd," the literal meaning of the individual characters is "bean" ( 豆) and "curdled" ( 腐).
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              	Motto:"Travail, Libert, Patrie"(French)

              "Work, Liberty, Homeland"

            


            
              	Anthem: Salut  toi, pays de nos aeux(French)

              "Hail to thee, land of our forefathers"
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              	Capital

              (and largest city)

              	Lom

            


            
              	Official languages

              	French
            


            
              	Demonym

              	Togolese
            


            
              	Government

              	Republic
            


            
              	-

              	President

              	Faure Gnassingb
            


            
              	-

              	Prime Minister

              	Komlan Mally
            


            
              	Independence
            


            
              	-

              	from France

              	April 27, 1960
            


            
              	Area
            


            
              	-

              	Total

              	56,785km( 125th)

              21,925 sqmi
            


            
              	-

              	Water(%)

              	4.2
            


            
              	Population
            


            
              	-

              	July 2005estimate

              	5.7million( 100th1)
            


            
              	-

              	Density

              	108/km( 93rd)

              280/sqmi
            


            
              	GDP( PPP)

              	2005estimate
            


            
              	-

              	Total

              	$8.945 billion( 144th1)
            


            
              	-

              	Per capita

              	$1,700( 193rd1)
            


            
              	HDI(2007)

              	▲ 0.512(medium)( 152nd)
            


            
              	Currency

              	CFA franc ( XOF)
            


            
              	Time zone

              	GMT ( UTC+0)
            


            
              	Internet TLD

              	.tg
            


            
              	Calling code

              	+228
            


            
              	1 Estimates for this country explicitly take into account the effects of excess mortality due to AIDS; this can result in lower life expectancy, higher infant mortality and death rates, lower population and growth rates, and changes in the distribution of population by age and sex than would otherwise be expected. Rankings based on 2005 figures CIA World Factbook - Togo

               Rankings based on 2005 figures (source unknown)
            

          


          Togo, officially the Togolese Republic, is a narrow country in West Africa bordering Ghana to the west, Benin to the east and Burkina Faso to the north. The country extends south to the Gulf of Guinea, on which the capital Lom is located. The official language is French; however, there are many other languages spoken there as well.


          


          History


          Western history does not record what happened in Togo before the Portuguese arrived in the late fifteenth century. During the period from the eleventh century to the sixteenth century, various tribes entered the region from all directions: the Ew from Nigeria and Benin; and the Mina and Guin from Ghana. Most settled in coastal areas. When the slave trade began in earnest in the sixteenth century, the Mina benefited the most. For the next two hundred years, the coastal region was a major raiding centre for Europeans in search of slaves, earning Togo and the surrounding region the name " The Slave Coast."


          In an 1884 treaty signed at Togoville, Germany declared a protectorate over a stretch of territory along the coast and gradually extended its control inland. This became the German colony Togoland in 1905. After the German defeat during World War I in August 1914 at the hands of British troops (coming from the Gold Coast) and the French troops (coming from Dahomey), Togoland became two League of Nations mandates, administered by the United Kingdom and France. After World War II, these mandates became UN Trust Territories. The residents of British Togoland voted to join the Gold Coast as part of the new independent nation of Ghana, and French Togoland became an autonomous republic within the French Union. Independence came in 1960 under Sylvanus Olympio. Sylvanus Olympio was assassinated in a military coup on January 13, 1963 by a group of soldiers under the direction of Sergeant Etienne Eyadema Gnassingbe. Opposition leader Nicolas Grunitzky was appointed president by the "Insurrection Committee" headed by Emmanuel Bodjoll. However, on January 13, 1967, Eyadema Gnassingbe overthrew Grunitzky in a bloodless coup and assumed the presidency, which he held from that date until his sudden death on February 5, 2005.


          Eyadema Gnassingbe (many wrongly think Eyadema was his last name) died in early 2005 after thirty-eight years in power, as Africa's longest-sitting dictator. The military's immediate but short-lived installation of his son, Faure Gnassingbe, as president provoked widespread international condemnation, except from France. However, surprisingly, some democratically elected African leaders, such as Abdoulaye Wade of Senegal and Olusegun Obasanjo of Nigeria, supported that move and created a rift within the African Union. Faure Gnassingbe stood down and called elections which he won two months later. The opposition claimed that the election was fraudulent. The developments of 2005 led to renewed questions about a commitment to democracy made by Togo in 2004 in a bid to normalize ties with the European Union, which cut off aid in 1993 over the country's human rights record. Moreover, up to 400 people were killed in the political violence surrounding the presidential poll, according to the United Nations. Around 40,000 Togolese fled to neighbouring countries.


          


          Economy


          Togo's small sub-Saharan economy is heavily dependent on both commercial and subsistence agriculture, which provides employment for 65% of the labor force. cotton, coffee, and cocoa together generate about 30% of export earnings. Togo is self-sufficient in basic foodgoods when harvests are normal, with occasional regional supply difficulties. In the industrial sector, phosphate mining is no longer the most important activity, as cement and clinker export to neighbouring countries have taken over. It has suffered from the collapse of world phosphate prices, increased foreign competition and financial problems . Togo's GNI per capita is US$380 (World Bank, 2005).
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              Phosphate mining by SNPT company
            

          


          Togo serves as a regional commercial and trade centre. The government's decade-long effort, supported by the World Bank and the IMF, to implement economic reform measures, encourage foreign investment, and bring revenues in line with expenditures, has stalled. Political unrest, including private and public sector strikes throughout 1992 and 1993, jeopardized the reform program, shrank the tax base, and disrupted vital economic activity. The 12 January 1994 devaluation of the currency by 50% provided an important impetus to renewed structural adjustment; these efforts were facilitated by the end of strife in 1994 and a return to overt political calm. Progress depends on increased openness in government financial operations (to accommodate increased social service outlays) and possible downsizing of the military, on which the regime has depended to stay in place. Lack of aid, along with depressed cocoa prices, generated a 1% fall in GDP in 1998, with growth resuming in 1999. Assuming no deterioration of the political atmosphere, growth should rise.


          


          Development and Environment


          


          Geography
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              Satellite image of Togo, generated from raster graphics data supplied by The Map Library
            

          


          Togo is a small, thin sub-Saharan nation. It borders the Bight of Benin in the south; Ghana lies to the west; Benin to the east; and to the north Togo is bound by Burkina Faso.


          In the north the land is characterized by a gently rolling savannah in contrast to the centre of the country, which is characterized by hills. The south of Togo is characterized by a plateau which reaches to a coastal plain with extensive lagoons and marshes. The land size is 21,925 square miles (56,785km), with an average population density of 253 people per square mile (98/km). In 1914 it changed from Togoland to Togo.


          


          Climate


          The climate is generally tropical with average temperatures ranging from 27C on the coast to about 30C in the northernmost regions, with a dry climate and characteristics of a tropical savanna. To the south there are two seasons of rain (the first between April and July and the second between October and November), even though the average rainfall is not very high (about 1,000 mm in mountainous areas, the most rainy).


          


          Administrative divisions


          Togo is divided into 5 regions, which are subdivided in turn into 30 prefectures and 1 commune. From north to south the regions are Savanes, Kara, Centrale, Plateaux and Maritime.


          


          Demographics
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              Demographic evolution of Togo
            

          


          With a population of 5,548,702 (as of 2006), Togo is the 107th largest country by population. Most of the population (65%) live in rural villages dedicated to agriculture or pastures. The population of Togo shows a strong growth: from 1961 (the year after independence) to 2003 it quintupled.


          


          Ethnic groups


          In Togo there are about 45 different ethnic groups, the most important and numerous are the Ewe in the south (46%), Kaby in the north (22%). Another classification lists Uaci or Ouatchis (14%) as a separate ethnic group from the Ewe which brings the porportion of Ewe down to (32%). However, there are no historical and ethnical facts that justify the separation between Ewes and Ouatchis. On the contrary, the term Ouatchi relates to a subgroup of Ewes which migrated south during the 16th century from Notse the ancient Ewe Kingdom capital. This classification is inaccurate and has been contested for being politically biased; Mina, Mossi, and Aja (about 8%) are the remainder; and under 1% are European expatriates live in Togo as diplomats and for economic reasons.


          


          Religion


          About half the population adheres to indigenous, animist beliefs . Christianity is the second largest religious group, to which 29% of the country's population belong. The remaining 21% of Togolese follow Islam.


          


          Politics


          Togo's transition to democracy is stalled. Its democratic institutions remain nascent and fragile. President Gnassingb Eyadma, who ruled Togo under a one-party system for nearly twenty-five of his thirty-seven years in power, died of a heart attack on February 5, 2005. Under the constitution, the speaker of parliament, Fambar Ouattara Natchaba, should have become president, pending a new election. Natchaba was out of the country, returning on an Air France plane from Paris. The Togolese army closed the nation's borders, forcing the plane to land in nearby Benin. With an engineered power vacuum, the army announced that Eyadma's son Faure Gnassingb, also known as Faure Eyadma, who had been the communications minister, would succeed him. The constitution of Togo declared that in the case of the president's death, the speaker of Parliament takes his place, and has sixty days to call new elections. However, on February 6th, Parliament retroactively changed the Constitution, declaring that Faure would hold office for the rest of his father's term, with elections deferred until 2008. The stated justification was that Natchaba was out of the country. . The government also moved to remove Natchaba as speaker and replaced him with Faure Gnassingb, who was sworn in on February 7, 2005, despite the international criticism of the succession.


          The African Union described the takeover as a military coup d'tat. International pressure came also from the United Nations. Within Togo, opposition to the takeover culminated in riots in which several hundred died. In the village of Anho reports of a general civilian uprising followed by a large scale massacre by government troops went largely unreported. In response, Gnassingb agreed to hold elections and on February 25, Gnassingb resigned as president, but soon afterwards accepted the nomination to run for the office in April. On April 24, 2005, Gnassingb was elected president of Togo, receiving over 60% of the vote according to official results. However fraud was suspected as cause of his election, due to a lack of presence of the European Union or other such oversight. See the History section of this article for details. Parliament designated Deputy Speaker Bonfoh Abbass as interim president until the inauguration of the election a clear violation of the constitution but a political compromise. winner.


          


          Current political situation


          On May 3, 2006, Faure Gnassingbe was sworn in as the new president, garnering 60% of the vote according to official results. Discontent has continued however, with the opposition declaring the voting rigged, claiming the military stole ballot boxes from various polling stations in the South, as well as other election irregularities, such as telecommunication shutdown. The European Union has suspended aid in support of the opposition claims, while the African Union and the United States have declared the vote "reasonably fair" and accepted the outcome. The Nigerian president and Chair of the AU, Olusẹgun Ọbasanjọ, has sought to negotiate between the incumbent government and the opposition to establish a coalition government, but rejected an AU Commission appointment of former Zambian president, Kenneth Kaunda, as special AU envoy to Togo ( and ). Later in June, President Gnassingbe named opposition leader Edem Kodjo as the prime Minister.


          In April 2006 reconciliation talks between government and opposition progressed; said talks were suspended after Gnassingb Eyadema's death in 2005. In August both parties signed the Ouagadougou agreement calling for a transitional unity government to organize parliamentary elections. On September 16th, the president nominated Yaovi Agboyibor of the Action Committee for Renewal (CAR) prime minister snubing the major opposition party Union of the Forces of Change (UFC) which in reaction refused to join the government. Professor Lopold Gnininvi of the Democratic Convention of African Peoples (CDPA) was appointed the 20th. From the beginning, opposition's weakness was manifest. The president had the final say on who would be cabinet minister from a list of names proposed by the prime minister. Second, disunity was rife within opposition ranks after the failure to get UFC representation in the transitional government.


          In October 2007, after several postponements, elections were held under proportional representation. This allowed the less populated north to seat as many MPs the more populated south. The president backed party Rally of the Togolese People (RPT) won outright majority with the UFC coming second with the other parties claiming inconsequential representation. Again vote rigging accusations were leveled at the RPT supported by the civil and military security apparatus. Despite the presence of an EU observer mission, cancelled ballots and illegal voting took place the majority of which in RPT strongholds. The elections was declared fair by the international community and praised as a model with few intimidation and violent acts for the first time since multipartism was reinstated. On December 3rd Komlan Mally of the RPT was appointed to prime minister succeeding Agboyibor.


          However presidential elections of 2010 presents a different challenge with no proportional representation effect to balance for geographic location. The executive power is mainly presidential and this showdown fallout will really determine how far the country has come in terms of democratic rule.


          


          Culture
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          Togo's culture reflects the influences of its thirty-seven ethnic groups, the largest and most influential of which are the Ewe, Mina, and Kabre.


          French is the official language of Togo. The many indigenous African languages spoken by Togolese include: Gbe languages such as Ewe, Mina, and Aja; Kabiy; and others.


          Despite the influences of Christianity and Islam, over half of the people of Togo follow native animistic practices and beliefs.


          Ewe statuary is characterized by its famous statuettes which illustrate the worship of the ibeji. Sculptures and hunting trophies were used rather than the more ubiquitous African masks. The wood-carvers of Kloto are famous for their "chains of marriage": two characters are connected by rings drawn from only one piece of wood.


          The dyed fabric batiks of the artisanal centre of Kloto represent stylized and coloured scenes of ancient everyday life. The loincloths used in the ceremonies of the weavers of Assahoun are famous. Works of the painter Sokey Edorh are inspired by the immense arid extents, swept by the harmattan, and where the laterite keeps the prints of the men and the animals. The plastics technician Paul Ahyi is internationally recognized today. He practices the " zota", a kind of pyroengraving, and his monumental achievements decorate Lome.


          


          Sport


          As in much of Africa, football is the most popular sporting pursuit. Until 2006, Togo was very much a minor force in world football, but like fellow West African nations such as Senegal, Nigeria and Cameroon before them, the Togolese national team finally qualified for the World Cup. Until his dismissal from the team over a long-standing bonus dispute , Emmanuel Adebayor was largely considered the side's star player. He currently plays for English Premiership club, Arsenal. Togo was knocked out of the tournament in the group stage after losing to South Korea, Switzerland and France. Photo of the team


          Togo's 2006 World Cup appearance was marred by a dispute over financial bonuses, a situation that almost led to the team boycotting their match against Switzerland. Eventually, Togo did fulfil all three fixtures, failing to qualify for the second round of the competition. Over the following months, the stalemate has continued to mar Togolese football, and eventually resulted in the dismissal of strike pair Emmanuel Adebayor and Kader Cougbadja, and defender Nibombe Dare in March 2007, ostensibly for "indecent remarks concerning the FTF management".


          After their outings as World Cup underdogs, Togo gained support throughout the world. For example, Togo has a 'Supporters Club' in Levenmouth in Scotland, whilst the Newry Togo Supporters Club has its own bar as a venue in Newry, Northern Ireland.
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              	Capital

              	None; each atoll has its own administrative centre.
            


            
              	Official languages

              	Tokelauan, English
            


            
              	Demonym

              	Tokelauan
            


            
              	Government

              	Constitutional monarchy
            


            
              	-

              	Head of State

              	Queen Elizabeth II
            


            
              	-

              	Administrator

              	David Payton
            


            
              	-

              	HeadofGovernment

              	Pio Tuia
            


            
              	New Zealand territory
            


            
              	-

              	Tokelau Act

              	1948
            


            
              	Area
            


            
              	-

              	Total

              	10km( 228th)

              5 sqmi
            


            
              	-

              	Water(%)

              	negligible
            


            
              	Population
            


            
              	-

              	2007estimate

              	1,449( 220th)
            


            
              	-

              	2006census

              	1,4661
            


            
              	-

              	Density

              	115/km( 86th)

              298/sqmi
            


            
              	GDP( PPP)

              	1993estimate
            


            
              	-

              	Total

              	$1.5 million( 227th)
            


            
              	-

              	Per capita

              	$1,035( not ranked)
            


            
              	Currency

              	New Zealand dollar ( NZD)
            


            
              	Time zone

              	( UTC-10)
            


            
              	Internet TLD

              	.tk
            


            
              	Calling code

              	+690
            


            
              	Some data from the World Factbook (2004).

              1. Tuhiga Igoa o te 2006 - 2006 Tokelau Census of Population and Dwellings. The Census population figure of 1,466 includes 392 usual residents of Tokelau who were absent on census night.
            

          


          Tokelau (pronounced /ˈtoʊkəlaʊ/) is a territory of New Zealand that consists of three tropical coral atolls in the South Pacific Ocean. The United Nations General Assembly designated Tokelau a Non-Self-Governing Territory.


          Until 1976 the official name was Tokelau Islands. Tokelau is sometimes referred to by Westerners by the older, colonial name of The Union Islands.


          


          Etymology and consequences of name usage


          The name Tokelau is a Polynesian word meaning "north wind". The islands were officially named the Union Islands and Union Group at unknown times. Tokelau Islands was adopted in 1946, which was contracted to Tokelau on 9 December 1976.


          The change in usage between Tokelau Islands and Tokelau marks a slight shift in emphasis, with consequences in regional diplomacy, in that the term Tokelau Islands clearly and substantially refers to a geographical expression, that is, a range of islands, whatever else it may connote. Thus it is not necessarily controversial to refer to a range of islands by one name, even though politically they may come under two jurisdictions. Whereas Tokelau can be taken to refer more immediately to some concept of nationhood, arguably infusing increased meaning to the draft 2006 independence constitution of Tokelau which, controversially or not, defines Swains Island, currently part of American Samoa, as part of the national territory.


          


          Geography
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          Tokelau comprises three atolls in the South Pacific Ocean between 171 and 173W longitude and 8 and 10S latitude, approximately midway between Hawaii and New Zealand. They lie about 500km (311mi) north of Samoa. The islands are Atafu, at one time known as the Duke of York Group, Nukunonu, also the Duke of Clarence Group, and Fakaofo, once Bowditch Island. Between them they comprise a land area of 10.8km. There are no ports or harbours. Tokelau lies in the Pacific typhoon belt. A fourth island that is culturally, historically, and geographically, but not politically, part of the Tokelau chain is Swains Island (Olohega), under United States control since about 1900 and administered as part of American Samoa since 1925. The island was claimed by the United States pursuant to the Guano Islands Act as were the other three islands of Tokelau, which claims were ceded to Tokelau by treaty in 1979. In the draft constitution of Tokelau subject to the Tokelauan self-determination referendum in 2006, Olohega is claimed as part of Tokelau, a claim surrendered in the same 1979 treaty which established a boundary between American Samoa and Tokelau.


          Tokelau's claim to Swains is generally comparable to the Marshall Islands' claim to US-administered Wake Island, but the re-emergence of this somewhat dormant issue has been an unintended result of the United Nations' recent efforts to promote decolonization in Tokelau. Basically, Tokelauans have proved somewhat reluctant to push their national identity in the political realm: recent decolonization moves have mainly been driven from outside for ideological reasons. But at the same time, Tokelauans are reluctant to disown their common cultural identity with Swains Islanders who speak their language.


          Against the claim in Tokelau's draft constitution that Swains Island is part of Tokelau is the arguably telling symbolism of the three stars on the flag of Tokelau, representing Atafu, Nukunonu and Fakaofo, i.e., not including Swains Island (Olohega). The suggestion which could be inferred from this is that, in identifying with a three-star flag, supporters of Tokelau's independence do not actively expect Swains Island to be incorporated into any independent Tokelauan state that might emerge in the foreseeable future. In turn, against this it may be argued that, since the flag of Tokelau is neither currently official, nor the emblem of an internationally recognized sovereign state, then the number of stars, and the islands which they represent, cannot be regarded as conclusive indication as to the territorial aspirations of Tokelau's nationalists. By way of example in support of this is the fact that in the 1990s neighbouring Tuvalu, with which Tokelau has cultural affinities, varied the number of stars  representing islands  on different official versions of its national flag.


          Tokelau is in a completely different time zone to most of New Zealand, being 10 hours behind Coordinated Universal Time (UTC) rather than 12 hours in front, meaning a 22 hour time difference for much of the year (New Zealand has daylight saving time (DST) for part of the year while Tokelau never participates). Tokelau is in the same time zone as the Cook Islands and Hawaii rather than neighbouring Samoa and American Samoa.


          
            	Geographic locations of Tokelau's atolls

          


          
            	Atafu:


            	Nukunonu:


            	Fakaofo:

          


          


          History


          Archaeological evidence indicates that the atolls of Tokelau  Atafu, Nukunonu, and Fakaofo  were settled about 1000 years ago, probably by voyages from Samoa, the Cook Islands and Tuvalu. Oral history traces local traditions and genealogies back several hundred years. Inhabitants followed Polynesian mythology with the local god Tui Tokelau; and developed forms of music (see Music of Tokelau) and art. The three atolls functioned largely independently while maintaining social and linguistic cohesion. Tokelauan society was governed by chiefly clans, and there were occasional inter-atoll skirmishes and wars as well as inter- marriage. Fakaofo, the "chiefly island," held some dominance over Atafu and Nukunonu. Life on the atolls was subsistence-based, with reliance on fish and coconut.


          


          Western discovery and contact


          Commodore John Byron discovered Atafu on 24 June 1765 and named it "Duke of York's Island." Parties onshore reported that there were no signs of current or previous inhabitants. Captain Edward Edwards, in knowledge of Byron's discovery, visited Atafu on 6 June 1791 in search of the Bounty mutineers. There were no permanent inhabitants, but houses contained canoes and fishing gear, suggesting the island was used as a temporary residence by fishing parties. On 12 June 1791, Edwards sailed southward and discovered Nukunonu, naming it "Duke of Clarence's Island". A landing party could not make contact with the people but saw "morais," burying places, and canoes with "stages in their middle" sailing across the lagoons.


          On 29 October 1825 August R. Strong of the U.S.N Dolphin wrote of his crew's arrival at the atoll Nukunonu, "Upon examination, we found they had removed all the women and children from the settlement, which was quite small, and put them in canoes lying off a rock in the lagoon. They would frequently come near the shore, but when we approached they would pull off with great noise and precipitation." (The Journal of the South Pacific, 110 (3), pp.296).
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              Fakaofo islanders, drawn in 1841 by the United States Exploring Expedition
            

          


          On 14 February 1835 Captain Smith of the United States whaler General Jackson records discovering Fakaofo, calling it "D'Wolf's Island". On 25 January 1841, the United States Exploring Expedition visited Atafu and discovered a small population living on the island. The residents appeared to be temporary, evidenced by the lack of a chief and the possession of double canoes (used for inter-island travel). They desired to barter, and possessed blue beads and a plane-iron, indicating previous interaction with foreigners. The expedition reached Nukunonu on 28 January 1841 but did not record any information about inhabitants. On 29 January 1841, the expedition discovered Fakaofo and named it "Bowditch". The islanders were found to be similar in appearance and nature to those in Atafu.


          Missionaries preached Christianity in Tokelau from 1845 to the 1860s. French Catholic missionaries on Uvea and missionaries of the Protestant London Missionary Society in Samoa used native teachers to convert the Tokelauans. Atafu was converted to Protestantism by the London Missionary Society, Nukunonu was converted to Catholicism and Fakofo was converted to both denominations. Peruvian slave traders arrived in 1863 and took nearly all (253) of the able-bodied men to work as labourers. The men died of dysentery and smallpox, and very few returned to Tokelau. With this loss, the system of governance became based on the "Taupulega", or "Councils of Elders", where individual families on each atoll were represented. During this time, Polynesian immigrants and American, Scottish, French, Portuguese and German beachcombers settled, marrying local women and repopulating the atolls.


          


          Government


          Villages are entitled to enact their own laws regulating their daily lives and New Zealand law only applies where it has been extended by specific enactment. Serious crime is rare and there are no prisons - offenders are publicly rebuked, fined or made to work


          In 1877 the islands were included under the protection of Great Britain by an Order-in-council which claimed jurisdiction over all unclaimed Pacific Islands. Commander Oldham on HMS Egeria landed at each of the three atolls in June 1889 and officially raised the Union Flag, declaring the group a British protectorate. The British government annexed Tokelau to the colony of the Gilbert and Ellice Islands and transferred Tokelau to New Zealand administration in 1926, abolishing the islands' chiefdoms. By the Tokelau Act of 1948, sovereignty over Tokelau was transferred to New Zealand. Defence is also the responsibility of New Zealand. However, the Tokelauans are drafting a constitution and developing institutions and patterns of self-government as Tokelau moves towards free association with New Zealand, similarly to Niue and the Cook Islands.


          


          Politics


          The head of state is Elizabeth II, the Queen in right of New Zealand, who also reigns over the United Kingdom and the other Commonwealth Realms. The Queen is represented in the territory by Administrator David Payton. The current head of government is Kuresa Nasau, who presides over the Council for the Ongoing Governance of Tokelau, which functions as a cabinet. The Council consists of the Faipule (leader) and Pulenuku (village mayor) of each of the three atolls. The monarch is hereditary, the administrator appointed by the Minister of Foreign Affairs and Trade in New Zealand, and the office of head of government rotates between the three Faipule for a one-year term.


          The Tokelau Amendment Act of 1996 confers legislative power on the General Fono, a unicameral body. The number of seats each atoll receives in the Fono is determined by population  at present, Fakaofo and Atafu both have eight and Nukunonu has seven. Faipule and Pukenuku (atoll leaders and village mayors) also sit in the Fono.


          On 11 November 2004 Tokelau and New Zealand took steps to formulate a treaty that would turn Tokelau from a non-self-governing territory to a self-governing state in free association with New Zealand. Besides the treaty, a UN-sponsored referendum on self-determination took place, with the three islands voting on successive days starting 13 February 2006. (Tokelauans based in Apia, Samoa, voted on February 11.) . Out of 581 votes cast, 349 were for Free Association, being short of the two-thirds majority required for the measure to pass. The referendum was profiled (somewhat light-heartedly) in the 1 May 2006 issue of The New Yorker magazine. A repeat referendum took place on October 20-24, 2007, again narrowly failing to approve self-government. This time the vote was short by just 16 votes or 3%.


          In May 2008, the United Nations' Secretary General Ban Ki-moon urged colonial powers "to complete the decolonization process in every one of the remaining 16 Non-Self-Governing Territories", including Tokelau. This led the New Zealand Herald to comment that the United Nations was "apparently frustrated by two failed attempts to get Tokelau to vote for independence".


          


          Economy


          According to the Central Intelligence Agency's list of countries by GDP (PPP) Tokelau has the smallest economy of any country in the world. Tokelau has an annual purchasing power of about US$1,000 (674) per capita. The government is almost entirely dependent on subsidies from New Zealand. It has annual revenues of less than US$500,000 (336,995) against expenditures of some US$2.8 million (1.9 million). The deficit is made up by aid from New Zealand. Tokelau exports around US$100,000 (67,400) of stamps, copra and handicrafts, woven and carved, annually and imports over US$300,000 (202,197) of foodstuffs, building materials, and fuel to, and from, New Zealand. New Zealand also pays directly for the cost of medical and education services. Local industries include small-scale enterprises for copra production, wood work, plaited craft goods, stamps, coins, and fishing. Agriculture and livestock produces coconuts, copra, breadfruit, papayas, bananas, pigs, poultry and few goats. A large number of Tokelauans live in New Zealand and support their families in Tokelau through remittances.


          


          Internet domain names


          Tokelau has added 10% to its GDP through registrations of domain names under its top-level domain, .tk. Registrations can be either free, in which case advertising is displayed on the site along with other restrictions, or paid, which allows the domain owner to remove the advertising and other restrictions. Free domains are pointed to Tokelau name servers and the only services available are HTTP traffic being redirected via HTML frames to a specified address, where there is also a frame displaying advertising, and the redirection of up to five email address to external address (not at a .tk domain). Also, free domains have a minimum traffic limit of 25 unique visitors in any 90 day period. If this limit is not reached, the domain is suspended and the owner has either 10 days to convert the domain to a paid domain or have the domain deregistered.


          In September 2003 Fakaofo became the first part of Tokelau with a high-speed Internet connection. Foundation Tokelau finances the project. Tokelau gives most domain names under its authority away to anyone for free to gain publicity for the territory. This has allowed the nation to gain enhanced telecommunications technologies, such as more computers and Internet access for Tokelauan residents.


          


          Demographics
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              The atoll of Fakaofo, southernmost of the Tokelau Islands
            

          


          Tokelau (pronounced To'-keh-law) has a population of 1,433 (as of July 2008). This is 0.011% lower than 2007, showing a declining population. The nationals of Tokelau are called Tokelauans, and the major ethnic group are Polynesians, and the country has no minorities. The major religion is the Congregational Christian Church and the main language is Tokelauan, but English is also spoken.


          Tokelau has fewer than 1,500 Polynesian inhabitants in three villages who speak Tokelauan and English. Their isolation and lack of resources greatly limits economic development and confines agriculture to the subsistence level. The very limited natural resources and overcrowding are contributing to emigration to New Zealand and Samoa, resulting in a population decline of about 0.9% per year. Depletion of tuna has made fishing for food more difficult.


          On the island of Atafu almost all inhabitants are members of the Congregational Christian Church of Samoa. On Nukunonu almost all are Roman Catholic. On Fakaofo both denominations are present with the Congregational Christian Church predominant. The total proportions are: Congregational Christian Church 62%, Roman Catholic 34%, other 5%.


          While slightly more females than males live on Atafu and Fakaofo, males make up 57% of Nukunonu residents. Only 9% of Tokelauans aged 40 or more have never been married. One quarter of the population were born overseas; almost all the rest live on the same atoll they were born on. Most households own 5 or more pigs.


          Books and Publications


          
            	Tokelau: a historical ethnography by Judith Huntsman & Antony Hooper (1996, Auckland University Press) ISBN 1869401530


            	The Future of Tokelau: decolonising agendas by Judith Huntsman with Kelihiano Kalolo (2007, Auckland University Press) ISBN 9781869403980


            	Tokelau by Peter McQuarrie (2008)
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          To Kill a Mockingbird is a Southern Gothic novel by Harper Lee. Published in 1960, To Kill a Mockingbird won the Pulitzer Prize in 1961. The novel is loosely based on the lives of various friends and members of the author's family, but with differing character names. Lee has acknowledged that the character Jean Louise "Scout" Finch, who serves as the novel's narrator, is somewhat based on herself.


          To Kill a Mockingbird contains many themes such as selfishness, courage, pride, prejudice, and life's many stages, set against a backdrop of life in the Deep South. The book was successfully adapted for film by director Robert Mulligan with a screenplay by Horton Foote in 1962. To date, it is Lee's only published novel.


          


          Plot introduction


          Template:Spoiler The novel is a coming of age story about a sister and a brother named Jean Louise "Scout" Finch and Jeremy Atticus "Jem" Finch respectively, who are growing up in the fictional small town of Maycomb, Alabama, in the Deep South of America in the 1930s. The story takes place over a period of three years and is told through the recollections of the younger sister, Jean Louise Finch or "Scout", as she is commonly referred to by friends. During the story the children's father, attorney Atticus Finch, is appointed to defend a black man (Tom Robinson) falsely accused of raping a white girl (Mayella Ewell). Robinson is subsequently convicted, although there is no evidence to prove Mayella Ewell had been raped at all.


          


          Explanation of the novel's title


          After giving Jem and Scout air-rifles as Christmas presents, Atticus warns the children that, although they can "shoot all the bluejays [they] want," they must remember that "it's a sin to kill a mockingbird". Maudie later explains that it is a sin because mockingbirds do no harm. They only provide pleasure with their songs: "They don't do one thing but sing their hearts out for us". The mockingbird is used as a recurring motif to symbolise innocence and victims of injustice throughout the novel. It is a symbol of innocence and beauty against racism and hatred.


          


          Plot summary


          Template:Spoiler Scout Finch lives with her brother, Jem, and their father, Atticus, a middle-aged lawyer, in Maycomb county, Alabama. One summer, Jem and Scout befriend a boy named Charles Baker Harris (Dill), who has come to live in their neighbourhood for the summer. They are afraid of a man named Boo Radley, a mysterious recluse who has lived in the next door house for years without venturing outside in daylight. Boo is infamous for the rumors that abound about him in Maycomb County as a result of his reclusiveness, the most famous being that he once stabbed his father in the leg on an impulse, and that he sneaks out of the house every night, eats squirrels and cats and lurks outside people's houses.


          Scout goes to school for the first time that autumn and has a disastrous day, but gives the readers an introduction to the Ewell family in one of her classmates, the child of infamous town drunk Bob Ewell, layabout and ne'er-do-well who has built a house on the town dump. On the way home, she and Jem find gifts apparently left for them in a knothole of a tree on the Radley property. Dill returns the following summer, and he, Scout, and Jem begin to act out the story of Boo Radley. Atticus puts a stop to their antics, urging the children to try to see life from another person's perspective before making judgments. But on Dill's last night in Maycomb for the summer, the three sneak onto the Radley property, where Nathan Radley shoots in the air, scaring them away. Jem loses his pants in the ensuing escape. When he returns for them, he finds them mended and hung over the fence. The next winter, Jem and Scout find presents in a tree, presumably left for them by the mysterious Boo. Boo's brother Nathan Radley eventually plugs the knothole with cement claiming it was "diseased". However, when the children ask Atticus of the tree's health, he says that it is perfectly fine. Jem breaks down, understanding that their first friendly connection with Boo Radley had been severed. Scout, being too young, thinks of it only as the end of the presents.


          To the consternation of Maycomb's racist white community, Atticus was allocated to defend a black man named Tom Robinson, who has been accused of raping Mayella Ewell. Although, not choosing to defend him, Atticus nevertheless agrees. Atticus promises to defend Tom Robinson to his best ability because of his firm belief in the equal rights of all men. Because of Atticus's decision, Jem and Scout are subjected to abuse from other children, even when they celebrate Christmas at the family compound on Finch's Landing. Calpurnia, the Finches' black cook, takes them to the local black church, where the warm and close-knit community largely embraces the children.


          Atticus's sister, Alexandra, comes to live with the Finches the next summer. Dill, who is supposed to live in another town with his "new father" who hasn't paid enough attention to him, runs away and comes to Maycomb. Scout finds him hiding under her bed. Tom Robinson's trial begins, and when the accused man is placed in the local jail, a mob gathers to lynch him. Atticus faces the mob down the night before the trial. Jem, Dill, and Scout, who sneaked out of the house, soon join him and refuse Atticus's advice to leave. Scout recognizes one of the men as Walter Cunningham, father of one of her schoolmates, and her polite questioning about his son shames him into dispersing the mob.


          At the trial itself, the children sit in the "colored balcony" with the town's black citizens. Atticus provides clear evidence that the accusers, Mayella Ewell and her father, Bob Ewell, are lying: in fact, it was Mayella who was making sexual advances towards Tom Robinson, and then was caught evidence that the marks on Mayella's face are from wounds that her father inflicted; upon discovering her with Tom, he called her a whore and beat her. Everyone pointed out that the right side of Myella's face was bruised, which would show that the abuser was left-handed. Mr. Bob Ewell himself is left-handed and Tom was handicapped on his left arm. Yet, despite the significant evidence pointing to Tom's innocence, the all-white jury convicts him. The innocent Tom later tries to escape from prison and is shot seventeen times, killing him. In the aftermath of the trial, Jem's faith in justice is badly shaken because of the unbelievable verdict, and he lapses into despondency and doubt as Tom Robinson's verdict was chosen by the jury clearly because he was black.


          Despite the verdict, Bob Ewell feels that Atticus and the judge have made a fool out of him and he vows revenge. He menaces Tom Robinson's widow, tries to break into the judge's house, spits in Atticus' face on a town street, and finally attacks Jem and Scout as they walk home from a Halloween pageant at their school. After a brief scuffle in the dark, in which Jem breaks his arm, Ewell disappears and Jem and Scout are discovered by an unnamed man and brought to their house. There, it is revealed that the man is, in fact, Boo Radley. The sheriff arrives with the news that Bob Ewell has died of a knife wound to the stomach; Atticus at first believes that Jem fatally stabbed Ewell in the struggle, but the sheriff insists that Ewell tripped over a tree root and fell on his own knife. It is evident (although unsaid) that Boo had actually intervened and killed Ewell to save the children; the sheriff wishes to protect the reclusive Boo, contrary to Atticus's belief, from the publicity certain to follow from the townspeople if they learned the truth of Boo's involvement. Atticus asks if Scout understands what is going on, Scout replies that doing otherwise would be "killing a mockingbird" (as Boo had done nothing to hurt them and has only done good). After sitting with Jem for a while, Scout is asked to walk Boo home. While standing on the Radley porch, Scout imagines many past events from Boo's perspective and feels sorry for him because she and Jem never gave him a chance, and never repaid him for the gifts that he had given them.


          Walking back home from the Radley house, she recalls all the events that have happened so far in the story (which have taken up about two or three years) and comes home to Atticus and a sedated Jem. While being tucked in, she remarks to Atticus that Boo Radley turned out to be a nice person; Atticus leaves her with the words: "Most people are, Scout, when you finally see them."


          


          Characters


          
            	Jean Louise "Scout" Finch - the novel's narrator. We see the world of Maycomb from her point of view, and her childhood innocence is used to expose the illogical and hypocritical prejudices which exist in the town.


            	Jeremy Atticus "Jem" Finch - Scout's older brother. At first he is shown to be childlike, but as the novel progresses he matures due to his father's parenting, and by the end is very similar to Atticus in many ways, although he has only just become a teenager.


            	Atticus Finch - Scout's father, and the lawyer who defends Tom Robinson. He is shown to have very high moral standards and retains his integrity by maintaining these values in all situations, no matter what the consequences.


            	Calpurnia - the Finches' black housekeeper, who although she is a servant, is treated as a member of the family by the Finches, unusual in the extremely racist society that the book is set in.


            	Alexandra Hancock (ne Finch) - Atticus's sister. She comes to live with the Finches to ensure that Jem and Scout are brought up correctly, as she is concerned about Atticus's style of parenting.


            	Charles Baker "Dill" Harris - a friend of Jem and Scout. Neglected by his mother and her partner, he spends time with various relatives, including his Aunt Rachel in Maycomb in summer, which is how he befriends the children. He is very small for his age, and is shown to have an impressive imagination.


            	Mayella Violet Ewell - the girl who accuses Tom Robinson of rape. Although in reality she had fallen in love with him and embraced him, prompting her father's violent outburst, she was forced by Bob Ewell to lie under oath and testify that Tom Robinson had beaten and raped her.


            	Robert E. Lee "Bob" Ewell - the father of Mayella, he was accused of numerous beatings to his daughter. Only evidential in Atticus' testimony, used her beaten up body as evidence for his abuse for her embracing Tom Robinson. Although never specifically stated, readers can be implicitly lead to believe Bob raped Mayella. After making several threats towards Atticus, he is killed by Arthur "Boo" Radley in the climax of the novel, in the act of attempting to murder Jem and Scout to get revenge on Atticus for his role in the court case.


            	Tom Robinson - the black man accused of raping Mayella Ewell. He only has the use of his right hand, as his left arm is crippled from a childhood accident. Although Atticus proves he is innocent of the crime, he is nevertheless convicted and is later shot dead attempting to escape jail.


            	Arthur "Boo" Radley - a shy recluse who is kind to the children. At various points throughout the novel he reaches out to them in small acts of kindness, and ultimately saves their lives by confronting and killing Bob Ewell, who planned to murder them.

          


          


          Major themes


          In To Kill a Mockingbord, Harper Lee explores several major themes. These include courage, prejudice, the destruction of beauty through selfishness, and hypocrisy.


          Courage is a central theme in To Kill a Mockingbird. Throughout the book, Jem and Scout's understanding of courage gradually changes. At the start of the novel, Jem runs over and touches the Radley house. Jem believes this to be an act of great courage (placing oneself in a dangerous situation). However, as Jem matures, he learns that "true" courage is moral courage, standing up for what is right. He learns that what he did is an act of cowardice, as he did not want to be subjected to the ridicule of Scout and Dill.


          Another major theme is the destruction of beauty through selfishness, or circumstances beyond one's control. The title itself is derived from Atticus' warning to Jem that it is a sin to shoot mockingbirds, as all they do is create beauty.


          Prejudice is another prominent theme in To Kill a Mockingbird. The most obvious example is racial prejudice; the mob Atticus and the children confront at the jail wishes to lynch Tom Robinson without a trial. Another form of prejudice is class prejudice. This is shown when Aunt Alexandra refuses Scout's request to invite Walter Cunningham, son of the farming Mr. Cunningham, to play, claiming that "he is trash."


          Many characters in the book display acts of hypocrisy, with the most obvious example being Mrs. Grace Merriweather. While educating all the women about the "poor Mrunas" in Africa, she fails to notice the poverty and suffering of the Negroes in her own community.


          


          Literary significance & criticism


          The American Library Association reports that To Kill a Mockingbird was one of the 100 most frequently challenged books of 1990-2000, and cites several cases from that period and earlier of the book being challenged or banned.


          


          Awards and nominations


          1961 Pulitzer Prize for Fiction


          


          Film, TV or theatrical adaptations


          The book was made into the well-received and Academy Award-winning film, starring Gregory Peck, with the same title, To Kill a Mockingbird, in 1962.


          This book has also been adapted as a play by Christopher Sergal.


          


          Release details


          
            	1960, USA, J.B. Lippincott ISBN 0397001517, Pub date July 11, 1960, Hardcover


            	1999, USA, HarperCollins ISBN ISBN 0060194995, Pub date December 1, 1999, Hardcover
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              Tokyo Metropolis (東京都 Tōkyō-to)
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              	Capital

              	n/a
            


            
              	Region

              	Kantō
            


            
              	Island

              	Honshū
            


            
              	Governor

              	Shintaro Ishihara
            


            
              	Area ( rank)

              	2,187.08 km (45th)
            


            
              	- % water

              	1.0%
            


            
              	Population ( October 1, 2007)
            


            
              	- Population

              	12,790,000

              (8,652,700 in special wards) (1st)
            


            
              	- Density

              	5796 /km
            


            
              	Districts

              	1
            


            
              	Municipalities

              	62
            


            
              	ISO 3166-2

              	JP-13
            


            
              	Website

              	metro.tokyo.jp(English)
            


            
              	Prefectural Symbols
            


            
              	- Flower

              	Somei-Yoshino cherry blossom
            


            
              	- Tree

              	Ginkgo tree (Ginkgobiloba)
            


            
              	- Bird

              	Black-headed Gull (Larusridibundus)
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              Adopted in June 1989, Tokyo's official symbol has three arcs forming the letter T for Tokyo in the shape of a vivid green ginkgo leaf. It symbolizes Tokyo's future growth, prosperity, charm, and tranquility.
            

          


          Tokyo (東京, Tōkyō ?), formally Tokyo Metropolis (東京都, Tōkyō-to ?), is one of the 47 prefectures of Japan. Located on the eastern side of the main island Honshū, Tokyo is unique among the prefectures, providing certain municipal services characteristic of a city, as defined by Japanese law.


          Because it is the seat of the Japanese government and the Imperial Palace, and the home of the Japanese Imperial Family, Tokyo is the de facto capital of Japan. The name Tokyo literally means eastern capital.


          The twenty-three special wards of Tokyo, although each administratively a city in its own right, constitute the area informally considered as the " city of Tokyo" and are collectively one of the largest cities in the world with a total population of over 8 million people. The total population of the prefecture exceeds 12 million.


          The Greater Tokyo Area, centered on Tokyo but also including Chiba, Kanagawa, and Saitama, is the most populous metropolitan area in the world with a population of over 35 million people. It has been the world's most populous urban area since between 1965 and 1970, and despite Japan's overall declining population, is still growing.


          Tokyo has the largest metropolitan gross domestic product in the world for a city.


          Tokyo is a major global city and megacity. The name "Tokyo" refers variously to Tokyo Metropolis (the prefecture) as a whole, or only to the main urban mass under its jurisdiction (thus excluding west Tama and Izu and Ogasawara Islands), or even the whole of Greater Tokyo Area, which includes Tokyo and parts of Kanagawa, Saitama, Chiba, Gunma, Tochigi, Ibaraki, and Yamanashi prefectures, depending on context.


          This article uses the name to refer to Tokyo Metropolis unless otherwise stated.


          


          Name


          Tokyo was originally known as Edo, meaning estuary. Its name was changed to Tokyo (Tōkyō: tō (east) + kyō (capital)) when it became the de facto imperial capital in 1868. During the early Meiji period, the city was also called "Tōkei", an alternative pronunciation for the same Chinese characters representing "Tokyo". Some surviving official English documents use the spelling "Tokei". This pronunciation is now obsolete.


          


          History
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          Tokyo was originally a small fishing village named Edo. In 1457, Ōta Dōkan built Edo Castle. In 1590, Tokugawa Ieyasu made Edo his base and when he became shogun in 1603, the town became the centre of his nationwide military government. During the subsequent Edo period, Edo grew into one of the largest cities in the world with a population topping one million by the 18th century. It became the de facto capital of Japan even while the emperor lived in Kyoto, the imperial capital.


          After about 263 years, the shogunate was overthrown under the banner of restoring imperial rule. In 1869, the 17-year-old Emperor Meiji moved to Edo. Tokyo was already the nation's political and cultural centre, and the emperor's residence made it a de facto imperial capital as well with the former Edo Castle becoming the Imperial Palace. The city of Tokyo was established, and continued to be the capital until it was abolished as a municipality in 1943 and merged with the "Metropolitan Prefecture" of Tokyo.


          Central Tokyo, like Osaka, has been designed since about the turn of the century (1900) to be centered around major train stations in a high-density fashion, so suburban railways were built relatively cheaply at street level and with their own right-of-way. This differs from cities in the United States, such as Los Angeles, that are low-density and automobile-centric. Though expressways have been built, the basic design has not changed.


          Tokyo went on to suffer two major catastrophes in the 20th century, but it recovered from both. One was the 1923 Great Kantō earthquake, and the other was World War II. The firebombings in 1945, with 75,000 to 200,000 killed and half of the city destroyed, were almost as devastating as the atomic bombs of Hiroshima and Nagasaki combined. After the war, Tokyo was completely rebuilt, and showcased to the world during the 1964 Summer Olympics. The 1970s brought new high-rise developments such as Sunshine 60, a new and controversial airport at Narita (well outside Tokyo), and a population increase to about 11 million (in the metropolitan area).


          Tokyo's subway and commuter rail network became one of the busiest in the world as more and more people moved to the area. In the 1980s, real estate prices skyrocketed during an economic bubble. The bubble burst in the early 1990s and many companies, banks, and individuals were caught with real estate shrinking in value. A major recession followed, making the 1990s Japan's " lost decade" from which it is slowly recovering.


          Tokyo still sees new urban developments on large lots of less profitable land. Recent projects include Ebisu Garden Place, Tennozu Isle, Shiodome, Roppongi Hills, Shinagawa (now also a Shinkansen station), and the Marunouchi side of Tokyo Station. Buildings of significance are demolished for more up-to-date shopping facilities such as Omotesando Hills. Land reclamation projects in Tokyo have also been going on for centuries. The most prominent is the Odaiba area, now a major shopping and entertainment centre.
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          Various plans have been proposed for transferring national government functions from Tokyo to secondary capitals in other regions of Japan, in order to slow down rapid development in Tokyo and revitalize economically lagging areas of the country. These plans have been controversial within Japan and have yet to be realized.


          


          Geography and administrative divisions
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          The mainland portion of Tokyo lies northwest of Tokyo Bay and measures about 90km east to west and 25km north to south. Chiba Prefecture borders it to the east, Yamanashi to the west, Kanagawa to the south, and Saitama to the north. Mainland Tokyo is further subdivided into the special wards (occupying the eastern half) and the Tama area (多摩地域) stretching westwards.


          Also within the administrative boundaries of Tokyo Metropolis are two island chains in the Pacific Ocean directly south: the Izu Islands, and the Ogasawara Islands, which stretch more than 1,000km away from mainland Japan. Because of these islands and mountainous regions to the west, Tokyo's overall population density figures far underrepresent the real figures for urban and suburban regions of Tokyo.


          Under Japanese law, Tokyo is designated as a to ( 都), translated as metropolis. Its administrative structure is similar to that of Japan's other prefectures. Within Tokyo lie dozens of smaller entities, most of them conventionally referred to as cities. It includes twenty-three special wards (特別 区 -ku) which until 1943 comprised the city of Tokyo but are now separate, self-governing municipalities, each with a mayor and a council, and having the status of a city. In addition to these 23 municipalities, Tokyo also encompasses 26 more cities ( 市 -shi), five towns ( 町 -chō or machi), and eight villages ( 村 -son or -mura), each of which has a local government. The Tokyo Metropolitan Government is headed by a publicly elected governor and metropolitan assembly. Its headquarters are in the ward of Shinjuku. They govern all of Tokyo, including lakes, rivers, dams, farms, remote islands, and national parks in addition to its famous neon jungle, skyscrapers and crowded subways.


          


          The twenty-three special wards


          The special wards (tokubetsu-ku) of Tokyo comprise the area formerly incorporated as Tokyo City. On July 1, 1943, Tokyo City was merged with Tokyo Prefecture (東京府, Tōkyō-fu) forming the current "metropolitan prefecture". As a result of this merger, unlike other city wards in Japan, these wards are not part of any larger incorporated city.


          Each ward is a municipality with its own elected mayor and assembly like the other cities of Japan. The wards differ from other cities in that certain governmental functions are handled by the Tokyo Metropolitan Government.


          The special wards of Tokyo are as follows:
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                  	Adachi


                  	Arakawa


                  	Bunkyō


                  	Chiyoda


                  	Chūō


                  	Edogawa


                  	Itabashi


                  	Katsushika

                

              

              	
                
                  	Kita


                  	Kōtō


                  	Meguro


                  	Minato


                  	Nakano


                  	Nerima


                  	Ōta


                  	Setagaya

                

              

              	
                
                  	Shibuya


                  	Shinagawa


                  	Shinjuku


                  	Suginami


                  	Sumida


                  	Taitō


                  	Toshima

                

              
            

          


          The term "central Tokyo" today may refer to all of the 23 special wards, to all but the outermost special wards, or only to the three centrally located wards of Chiyoda, Chūō and Minato.


          


          


          Western Tokyo


          To the west of the special wards, Tokyo Metropolis consists of cities, towns and villages that enjoy the same legal status as those elsewhere in Japan.


          While serving a role as " bed towns" for those working in central Tokyo, some of these also have a local commercial and industrial base. Collectively, these are often known as the Tama Area or Western Tokyo.


          


          Cities


          
            [image: Satellite photo of Tokyo taken by NASA's Landsat 7]

            
              Satellite photo of Tokyo taken by NASA's Landsat 7
            

          


          Twenty-six cities lie within the western part of Tokyo:


          
            
              	
                
                  	Akiruno


                  	Akishima


                  	Chōfu


                  	Fuchū


                  	Fussa


                  	Hachiōji


                  	Hamura


                  	Higashikurume


                  	Higashimurayama

                

              

              	
                
                  	Higashiyamato


                  	Hino


                  	Inagi


                  	Kiyose


                  	Kodaira


                  	Koganei


                  	Kokubunji


                  	Komae


                  	Kunitachi

                

              

              	
                
                  	Machida


                  	Mitaka


                  	Musashimurayama


                  	Musashino


                  	Nishitōkyō


                  	Ōme


                  	Tachikawa


                  	Tama

                

              
            

          


          The Tokyo Metropolitan Government has designated Hachiōji, Tachikawa, Machida, Ōme and Tama New Town as regional centres of the Tama area, as part of their plans to disperse urban functions away from central Tokyo.


          


          Districts, towns and villages


          The far west is occupied by the district (gun) of Nishitama. Much of this area is mountainous and unsuitable for urbanization. The highest mountain in Tokyo, Mount Kumotori, is 2,017m high; other mountains in Tokyo include Takasu (1737m), Odake (1266m), and Mitake (929m). Lake Okutama, on the Tama River near Yamanashi Prefecture, is Tokyo's largest lake.


          
            	Hinode


            	Mizuho


            	Okutama


            	Hinohara

          


          


          Islands


          Tokyo has numerous outlying islands, which extend as far as 1850km from central Tokyo. Because of the islands' distance from the administrative headquarters of the metropolitan government in Shinjuku, local offices administer them.


          The Izu Islands are a group of volcanic islands and form part of the Fuji-Hakone-Izu National Park. The islands in order from closest to Tokyo are Izu Ōshima, Toshima, Niijima, Shikinejima, Kozushima, Miyakejima, Mikurajima, Hachijojima, and Aogashima. Izu Ōshima and Hachijojima are towns. The remaining islands are six villages, with Niijima and Shikinejima forming one village.


          The Ogasawara Islands include, from north to south, Chichi-jima, Nishinoshima, Haha-jima, Kita Iwo Jima, Iwo Jima, and Minami Iwo Jima. Ogasawara also administers two tiny outlying islands: Minami Torishima, the easternmost point in Japan and at 1,850km the most distant island from central Tokyo, and Okino Torishima, the southernmost point in Japan. The last island is contested by the People's Republic of China as being only uninhabited rocks. The Iwo chain and the outlying islands have no permanent population, but host Japanese Self-Defense Forces personnel. Local populations are only found on Chichi-jima and Haha-jima. The islands form the village of Ogasawara.


          


          National Parks


          There are several national parks within Tokyo, among them:


          
            	Meiji no Mori Takao Quasi-National Park, around Mount Takao to the south of Hachiōji


            	Ogasawara National Park. As of 2006, efforts were being made to make Ogasawara National Park a UNESCO natural World Heritage Site.

          


          


          


          Cityscape


          Architecture in Tokyo has largely been shaped by Tokyo's history. Twice in recent history has the metropolis been left in ruins: first in the 1923 Great Kantō earthquake and later after extensive firebombing in World War II. Because of this, Tokyo's current urban landscape is one of modern and contemporary architecture, and older buildings are scarce.


          Tokyo also contains numerous parks and gardens.


          
            [image: Panoramic view of Tokyo as seen from Marunouchi]

            
              Panoramic view of Tokyo as seen from Marunouchi
            

          


          


          Climate and seismology


          
            
              	Climate chart for Tokyo
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          Tokyo lies in the humid subtropical climate zone ( Koppen climate classification Cfa), with hot humid summers and generally mild winters with cool spells. Annual rainfall averages 1,380mm (55inches), with a wetter summer and a drier winter. Snowfall is sporadic, but does occur almost annually. Tokyo is an example of an urban heat island; the city's population is a significant contributor to its climate. Tokyo has been cited as a "convincing example of the relationship between urban growth and climate". Tokyo also often sees typhoons each year, though few are strong. The last one to hit was Fitow in 2007.


          Tokyo was hit by powerful earthquakes in 1703, 1782, 1812, 1855 and 1923. The 1923 earthquake, with an estimated magnitude of 8.3, killed 142,000 people.


          


          Environment


          


          Global warming


          Tokyo is preparing to force industry to make big cuts in greenhouse gases, taking the lead in a country struggling to meet its Kyoto Protocol obligations. Tokyo's outspoken governor, Shintaro Ishihara, decided to go it alone and create Japan's first emissions cap system, reducing greenhouse gas emission by a total of 25 percent by 2020 from the 2000 level.


          


          Economy
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              Tokyo Stock Exchange
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              Nikkei 225
            

          


          Tokyo is one of the three world finance "command centres", along with New York and London. Tokyo has the largest metropolitan economy in the world. According to a study conducted by PricewaterhouseCoopers, the Tokyo urban area (35.2 million people) had a total GDP of US$1,191 billion in 2005 (at purchasing power parity), ranking again as the largest urban agglomeration GDP in the world. See also List of cities by GDP.


          Tokyo is a major international finance centre, houses the headquarters of several of the world's largest investment banks and insurance companies, and serves as a hub for Japan's transportation, publishing, and broadcasting industries. During the centralized growth of Japan's economy following World War II, many large firms moved their headquarters from cities such as Osaka (the historical commercial capital) to Tokyo, in an attempt to take advantage of better access to the government. This trend has begun to slow due to ongoing population growth in Tokyo and the high cost of living there.


          Tokyo was rated by the Economist Intelligence Unit as the most expensive (highest cost-of-living) city in the world for 14 years in a row ending in 2006. This analysis is for living a Western corporate executive lifestyle, with items like a detached house and several automobiles.


          The Tokyo Stock Exchange is Japan's largest stock exchange, and second largest in the world by market capitalization and fourth largest by share turnover. In 1990 at the end of the Japanese asset price bubble, it accounted for more than 60% of the world stock market value.


          Tokyo had 8,460ha (20,900acres) of agricultural land as of 2003, according to the Ministry of Agriculture, Forestry and Fisheries, placing it last among the nation's prefectures. The farmland is concentrated in Western Tokyo. Perishables such as vegetables, fruits, and flowers can be conveniently shipped to the markets in the eastern part of the prefecture. Japanese leaf spinach and spinach are the most important vegetables; as of 2000, Tokyo supplied 32.5% of the Japanese leaf spinach sold at its central produce market.


          With 36% of its area covered by forest, Tokyo has extensive growths of cryptomeria and Japanese cypress, especially in the mountainous western communities of Akiruno, Ōme, Okutama, Hachiōji, Hinode, and Hinohara. Decreases in the price of lumber, increases in the cost of production, and advancing old age among the forestry population have resulted in a decline in Tokyo's output. In addition, pollen, especially from cryptomeria, is a major allergen for the nearby population centers.


          Tokyo Bay was once a major source of fish. Presently, most of Tokyo's fish production comes from the outer islands, such as Izu Ōshima and Hachijōjima. Skipjack tuna, nori, and aji are among the ocean products.


          Tourism in Tokyo is also a contributor to the economy.


          


          Demographics


          
            
              Population of Tokyo
            

            
              	By area1

              	
                Tokyo

                Special wards

                Tama Area

                Islands

              

              	
                12.6 million

                8.64 million

                4 million

                27,000

              
            


            
              	By age

              	
                Juveniles (age 0-14)

                Working (age 15-64)

                Retired (age 65+)


              

              	
                1.433 million (12%)

                8.507 million (71.4%)

                2.057 million (16.6%)

              
            


            
              	By hours

              	
                Day

                Night

              

              	
                14.667 million

                12.017 million

              
            


            
              	By nationality

              	
                Foreign residents

              

              	
                353,8264

              
            


            
              	
                
                  
                    	
                      1 as of June 1, 2007.

                       as of January 1, 2003.


                    

                    	
                       as of 2000.

                      4 as of January 1, 2005.

                    
                  

                

              
            

          


          Over eight million people live within Tokyo's 23 wards. During the daytime, the population swells by over 2.5 million as workers and students commute from adjacent areas. This effect is even more pronounced in the three central wards of Chiyoda, Chūō, and Minato, whose collective population is less than 300,000 at night, but over two million during the day. The entire prefecture has 12,790,000 residents in October 2007 (8,657,000 in 23 wards), with an increase of over 3 million in the day. Tokyo is at its highest population ever, while that of the 23 wards peak official count was 8,893,094 in the 1965 Census, with the count dipping below 8 million in the 1995 Census. People continue to move back into the core city as land prices have fallen dramatically.


          As of 2005, the five most common foreign nationalities found in Tokyo are Chinese (123,661), Korean (106,697), Filipino (31,077), American (18,848) and British (7,696).


          The 1889 Census recorded 1,389,600 people in Tokyo City, Japan's largest city at the time.


          


          Transportation
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              JR Yamanote Line
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              Map of Tokyo Subway system with transfer stations labeled
            

          


          Tokyo is Japan's largest domestic and international hub for rail, ground, and air transportation. Public transportation within Tokyo is dominated by an extensive network of clean and efficient trains and subways run by a variety of operators, with buses, monorails and trams playing a secondary feeder role.


          Within Ōta, one of the 23 special wards, Tokyo International Airport ("Haneda") offers mainly domestic flights. Outside Tokyo, Narita International Airport, in Chiba Prefecture, is the major gateway for international travelers.


          Various islands governed by Tokyo have their own airports. Hachijōjima ( Hachijojima Airport), Miyakejima ( Miyakejima Airport), and Izu Ōshima ( Oshima Airport) have service to Tokyo International and other airports.


          Rail is the primary mode of transportation in Tokyo, which has the most extensive urban railway network in the world and an equally extensive network of surface lines. JR East operates Tokyo's largest railway network, including the Yamanote Line loop that circles the centre of downtown Tokyo. Two organizations operate the subway network: the private Tokyo Metro and the governmental Tokyo Metropolitan Bureau of Transportation. The metropolitan government and private carriers operate bus routes. Local, regional, and national services are available, with major terminals at the giant railroad stations, including Tokyo and Shinjuku.


          Expressways link the capital to other points in the Greater Tokyo area, the Kantō region, and the islands of Kyūshū and Shikoku.


          Other transportation includes taxis operating in the special wards and the cities and towns. Also long-distance ferries serve the islands of Tokyo and carry passengers and cargo to domestic and foreign ports.


          


          Education


          
            [image: ]

            

          


          Tokyo has many universities, junior colleges, and vocational schools. Many of Japan's most prestigious universities are in Tokyo, the University of Tokyo being the most prestigious of all. National universities located in Tokyo include Hitotsubashi University, Tokyo Medical and Dental University, Tokyo University of Agriculture and Technology, University of Electro-Communications, Tokyo Institute of Technology and University of Tokyo. There is only one public university (i.e., not national): the Tokyo Metropolitan University. Keio University and Waseda University, top private universities in Japan, are located in Tokyo. Tokyo also has a few universities well-known for classes conducted in English. They include International Christian, Sophia, Waseda University, and Temple University Japan. For an extensive list, see List of universities in Tokyo.


          Publicly run kindergartens, elementary schools (years 1 through 6), and junior high schools (7 through 9) are operated by local wards or municipal offices. Public high schools in Tokyo are run by the Tokyo Metropolitan Government Board of Education and are called "Metropolitan High Schools". Tokyo also has many private schools from kindergarten through high school.


          


          Culture and sports


          Tokyo has many museums. In Ueno Park are four national museums: Tokyo National Museum, the country's largest museum and specializing in traditional Japanese art; the National Museum of Western Art; and the Tokyo National Museum of Modern Art, with its collections of Japanese modern art as well as over 40,000 Japanese and foreign films. Also in Ueno Park are the National Museum of Science and the public zoo. Other museums include the Nezu Art Museum in Aoyama; the Edo-Tokyo Museum in the Sumida Ward across the Sumida River from the centre of Tokyo; and the National Diet Library, National Archives, and the National Museum of Modern Art, which are located near the Imperial Palace.


          Tokyo has many theaters for the performing arts as well. These include national and private theaters for traditional forms of Japanese drama (like noh and kabuki) as well as modern dramas. Symphony orchestras and other musical organizations perform Western and traditional music. Tokyo also hosts modern Japanese and Western pop and rock music at venues ranging in size from intimate clubs to internationally known arenas like the Nippon Budokan.


          Many different festivals occur throughout Tokyo. Major events include the Sannō at Hie Shrine, the Sanja at Asakusa Shrine, and the biennial Kanda Festivals. The last features a parade with elaborately decorated floats and thousands of people. Annually on the last Saturday of July, an enormous fireworks display over the Sumida River attracts over a million viewers. Once cherry blossoms, or sakura, bloom in spring, many residents gather in Ueno Park, Inokashira Park, and the Shinjuku Gyoen National Garden for picnics under the blossoms.


          Harajuku Station on the Yamanote Line in the Shibuya ward of Tokyo, Japan is known internationally for its youth style and fashion.


          Cuisine in Tokyo is internationally acclaimed. In November of 2007, Michelin released their guide for fine dining in Tokyo, garnering 191 stars in total, or about twice as many as its nearest competitor, Paris. Eight establishments were awarded the maximum of three stars (Paris has 10), 25 received two stars, and 117 earned one star. Of the eight top-rated restaurants, three offer traditional Japanese fine dining, two are sushi houses, three serve French cuisine.


          


          Sports in Tokyo are diverse. Tokyo is home to two professional baseball clubs, the Yakult Swallows ( Meiji-Jingu Stadium) and Yomiuri Giants ( Tokyo Dome). The Japan Sumo Association is also headquartered in Tokyo at the Ryōgoku Kokugikan sumo arena where three official sumo tournaments are held annually (in January, May, and September). Football (soccer) clubs in Tokyo include FC Tokyo and Tokyo Verdy 1969, both of which play at Ajinomoto Stadium in Chōfu. Tokyo hosted the 1964 Summer Olympics. National Stadium, also known as Olympic Stadium, Tokyo is host to a number of international sporting events. With a number of world-class sports venues, Tokyo often hosts national and international sporting events such as tennis tournaments, swim meets, marathons, American football exhibition games, judo, karate, etc. Tokyo Metropolitan Gymnasium, in Sendagaya, Shibuya, is a large sports complex that includes swimming pools, training rooms, and a large indoor arena.


          Sister relationships


          Tokyo has eleven sister cities/states:


          
            
              	
                
                  	[image: Flag of Australia] New South Wales, Australia

                

              

              	
                
                  	[image: Flag of South Korea] Seoul, Republic of Korea

                

              
            

          


          In addition, Tokyo has "partnership" agreements with London, Auckland, Paris, and Rome. Many wards and cities within Tokyo also maintain sister-city relationships with other foreign cities.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Tokyo"
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              	Toluene
            


            
              	[image: ]
            


            
              	[image: ]
            


            
              	Other names

              	phenylmethane

              toluol

              methylbenzene
            


            
              	Identifiers
            


            
              	CAS number

              	[108-88-3]
            


            
              	RTECS number

              	XS5250000
            


            
              	SMILES

              	Cc1ccccc1
            


            
              	Properties
            


            
              	Molecular formula

              	C7H8 (C6H5CH3)
            


            
              	Molar mass

              	92.14 g/mol
            


            
              	Appearance

              	Clear colorless, liquid
            


            
              	Density

              	0.8669 g/mL, liquid
            


            
              	Melting point

              	
                93 C

              
            


            
              	Boiling point

              	
                110.6 C

              
            


            
              	Solubility in water

              	0.053 g/100 mL (20-25C)
            


            
              	Viscosity

              	0.590 c P at 20C
            


            
              	Structure
            


            
              	Dipole moment

              	0.36 D
            


            
              	Hazards
            


            
              	MSDS

              	External MSDS
            


            
              	MSDS

              	ScienceLab.com
            


            
              	Main hazards

              	highly flammable
            


            
              	NFPA 704
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              	R-phrases

              	R11, R38, R48/20, R63, R65, R67
            


            
              	S-phrases

              	(S2), S36/37, S29, S46, S62
            


            
              	Flash point

              	4 C/ 39.2 F
            


            
              	Related compounds
            


            
              	Related aromatic hydrocarbon

              	benzene

              xylene

              naphthalene
            


            
              	Related compounds

              	methylcyclohexane
            


            
              	Supplementary data page
            


            
              	Structure and

              properties

              	n, r, etc.
            


            
              	Thermodynamic

              data

              	Phase behaviour

              Solid, liquid, gas
            


            
              	Spectral data

              	UV, IR, NMR, MS
            


            
              	Except where noted otherwise, data are given for

              materials in their standard state

              (at 25C, 100kPa)

              Infobox disclaimer and references
            

          


          Toluene, also known as methylbenzene or phenylmethane, is a clear, water-insoluble liquid with the typical smell of paint thinners, redolent of the sweet smell of the related compound benzene. It is an aromatic hydrocarbon that is widely used as an industrial feedstock and as a solvent. Like other solvents, toluene is also used as an inhalant drug for its intoxicating properties.


          


          History


          The name toluene was derived from the older name toluol that refers to tolu balsam, an aromatic extract from the tropical Colombian tree Myroxylon balsamum, from which it was first isolated. It was originally named by Jns Jakob Berzelius.


          


          Chemical properties


          Toluene reacts as a normal aromatic hydrocarbon towards electrophilic aromatic substitution. The methyl group makes it around 25 times more reactive than benzene in such reactions. It undergoes smooth sulfonation to give p-toluenesulfonic acid, and chlorination by Cl2 in the presence of FeCl3 to give ortho and para isomers of chlorotoluene. It undergoes nitration to give ortho and para nitrotoluene isomers, but if heated it can give dinitrotoluene and ultimately the explosive trinitrotoluene (TNT).


          With other reagents the methyl side chain in toluene may react, undergoing oxidation. Reaction with potassium permanganate leads to benzoic acid, whereas reaction with chromyl chloride leads to benzaldehyde ( tard reaction). Halogenation can be performed under free radical conditions. For example, N-bromosuccinimide (NBS) heated with toluene in the presence of AIBN leads to benzyl bromide.


          Catalytic hydrogenation of toluene to methylcyclohexane requires a high pressure of hydrogen to go to completion, because of the stability of the aromatic system. pka is approximately 45.


          


          Preparation


          Toluene occurs naturally at low levels in crude oil and is usually produced in the processes of making gasoline via a catalytic reformer, in an ethylene cracker or making coke from coal. Final separation (either via distillation or solvent extraction) takes place in a BTX plant.


          


          Uses


          Toluene is a common solvent, able to dissolve: paints, paint thinners, many chemical reactants, rubber, printing ink, adhesives (glues), lacquers, leather tanners, and disinfectants. It can also be used as a fullerene indicator, and is a raw material for toluene diisocyanate (used in the manufacture of polyurethane foam) and TNT. Industrial uses of toluene include dealkylation to benzene and disproportionation to a mixture of benzene and xylene. When oxidized it yields benzaldehyde and benzoic acid, two important intermediates in chemistry. It is also used as a carbon source for making Multi-Wall Carbon Nanotubes. Toluene can be used to break open red blood cells in order to extract hemoglobin in biochemistry experiments.


          Toluene can be used as an octane booster in gasoline fuels used in internal combustion engines. Toluene at 84% by volume, fueled all the turbo Formula 1 teams in the 1980s.


          


          Toxicology and metabolism


          Inhalation of toluene fumes can be intoxicating, but in larger doses nausea-inducing. Toluene may enter the human system not only through vapour inhalation from the liquid evaporation, but also following soil contamination events, where human contact with soil, ingestion of contaminated groundwater or soil vapour off-gassing can occur.


          The toxicity of toluene can be explained mostly by its metabolism. As toluene has very low water solubility, it cannot exit the body via the normal routes (urine, feces, or sweat). It must be metabolized in order to be excreted. The methyl group of toluene is more easily oxidized by cytochrome P450 than the benzene ring. Therefore, in the metabolism of toluene, 95% is oxidized to become benzyl alcohol. The toxic metabolites are created by the remaining 5% that are oxidized to benzaldehyde and cresols. Most of the reactive products are detoxified by conjugation to glutathione but the remainder may severely damage cells.


          
            [image: The metabolism of toluene]
          


          Toluene is mainly excreted as benzoic acid and hippuric acid, both formed by further metabolic oxidation of benzyl alcohol.


          
            [image: The metabolism of benzyl alcohol]
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          Tom and Jerry are an animated cat (Tom) and mouse (Jerry) team who formed the basis of a successful series of Metro-Goldwyn-Mayer theatrical short subjects created, written and directed by animators William Hanna and Joseph Barbera (later of Hanna-Barbera fame). One hundred and fourteen Tom and Jerry cartoons were produced by the Metro-Goldwyn-Mayer cartoon studio in Hollywood from 1940 until 1957, when the animation unit was closed down. These shorts are notable for having won seven Academy Awards for Best Short Subject (Cartoons), tying it with Walt Disney's Silly Symphonies as the most-awarded theatrical animated series.


          In 1960, MGM outsourced the production of Tom and Jerry to Rembrandt Films (led by Gene Deitch) in Eastern Europe. Three years later, production of Tom and Jerry shorts returned to Hollywood with Chuck Jones' Sib-Tower 12 Productions; this series lasted until 1967. Tom and Jerry later resurfaced in TV cartoons produced by Hanna-Barbera (1975 - 1977; 1990 - 1993) and Filmation Studios (1980 - 1982).


          


          Plot and format
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          The plots of each short usually centre on Tom's frustrated attempts to catch Jerry, and the mayhem and destruction that ensues. Because they seem to get along in some cartoon shorts (at least in the first minute or so), it is unclear why Tom chases Jerry so much, but some reasons given may include normal feline/mouse enmity, duty according to his owner, revenge, or competition with another cat, among other reasons.


          Tom rarely succeeds in catching Jerry, mainly because of Jerry's craftiness and cunning abilities, but sometimes because of Tom's own stupidity. Tom usually beats Jerry when Jerry becomes the instigator or when he crosses some sort of line.


          The shorts are famous for some of the most violent gags ever devised in theatrical animation: Jerry slicing Tom in half, shutting his head in a window or a door, Tom using everything from axes, pistols, dynamite, clubs and poison to try to murder Jerry, Jerry stuffing Tom's tail in a waffle iron, plugging his tail into an electric socket, hitting him with a mace and so on. Despite all the violence, there is no blood or gore in any scenes. A recurring gag involves Jerry hitting Tom when he's preoccupied, with Tom initially oblivious to the pain--and only feeling the effects moments later.


          The cartoon is also noteworthy for its reliance on stereotypes, such as the blackening of characters following explosions and the use of heavy and enlarged shadows (e.g., "Dr. Jekyll and Mr. Mouse"). Resemblance to everyday objects and occurrences is arguably the main appeal of visual humor in the series. The characters themselves regularly transform into ridiculous but strongly associative shapes, most of the time involuntarily, in masked but gruesome ways.


          Music plays a very important part in the shorts, emphasizing the action, filling in for traditional sound effects, and lending emotion to the scenes. Musical director Scott Bradley created complex scores that combined elements of jazz, classical, and pop music; Bradley often reprised contemporary pop songs, as well as songs from MGM films, including The Wizard of Oz and Meet Me In St. Louis.


          Before 1953, all Tom and Jerry cartoons were produced in the standard Academy ratio and format; from 1953 to 1956, some of the output was dually produced in both Academy format and the widescreen CinemaScope process. From 1956 until the close of the MGM animation studio a year later, all Tom and Jerry cartoons were produced in CinemaScope; some even had their soundtracks recorded in stereo. The 1960s Gene Deitch and Chuck Jones shorts were all produced in Academy format, but with compositions that made them compatible to be matted to Academy widescreen format as well. All of the Hanna and Barbera cartoons were produced in three-strip Technicolor; the 1960s entries were done in Metrocolor.


          


          Characters
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          Tom and Jerry


          Tom is a bluish-grey housecat, depending on the short (Tom's fur colour is close to that of the Russian Blue breed of cats), who lives a pampered life, while Jerry is a small brown mouse who always lives in close proximity to him. Tom is very quick-tempered and thin-skinned, while Jerry is independent and opportunistic. Despite being very energetic and determined, Tom is no match for Jerry's brains and wits. By the iris-out of each cartoon, Jerry usually emerges triumphant, while Tom is shown as the loser. However, other results may be reached; on rare occasions, Tom triumphs. Sometimes, usually ironically, they both lose or they both end up being friends. Both characters display sadistic tendencies, in that they are equally likely to take pleasure in tormenting each other. However, depending on the cartoon, whenever one character appears to be in mortal danger (in a dangerous situation or by an enemy), the other will develop a conscience and save him. Sometimes they bond over a mutual sentiment towards an unpleasant experience.


          Although many supporting and minor characters speak, Tom and Jerry rarely do so. Tom, most famously, sings while wooing female cats; for example, Tom sings Louis Jordan's "Is You Is or Is You Ain't My Baby" in the 1946 short Solid Serenade. Co-director William Hanna provided most of the squeaks, gasps, and other vocal effects for the pair, including the most famous sound effect from the series, Tom's leather-lunged scream (created by recording Hanna's scream and eliminating the beginning and ending of the recording, leaving only the strongest part of the scream on the soundtrack).


          


          Recurring characters


          


          In his attempts to catch Jerry, Tom often has to deal with the intrusions of Butch, a scruffy black alley cat who also wants to catch and eat Jerry; Spike (sometimes billed as "Killer" or "Butch"), an angry, vicious guard bulldog who tries to attack the cat but is usually friendly towards Jerry, being his bodyguard and protector in a couple of shorts; Toodles Galore, Tom's girlfriend; and Mammy Two Shoes, a stereotyped African-American domestic housemaid (voiced by Lillian Randolph), whose face is rarely, if ever seen, and usually wallops the cat with a broom when he misbehaves. (She uses the word "is" with any pronoun.) Mammy would appear in many cartoons until 1952; later cartoons would instead show Tom and Jerry living with a 1950s Yuppie-style couple: a tall, lanky man with glasses, and a doting housewife with black hair. Soon after, Tom's only owner seemed to be a thin, strict woman, with a personality similar to Mammy-Two-Shoes but instead of her dislike of mice she adores them, and punishes Tom for chasing Jerry, instead of failing to capture him.


          


          In the late 1940s, Jerry adopted a little gray mouse foundling named Nibbles (also later known as Tuffy). Unlike Jerry, Nibbles could speak, but usually in a foreign language in keeping with the theme and setting of the short. During the 1950s, Spike is shown to have a son of his own named Tyke; an addition that led to both a slight softening of Spike's character and a short-lived spin-off theatrical series ( Spike and Tyke). Spike spoke occasionally, using a voice and expressions modeled after comedian Jimmy Durante. Another recurring character in the series was Quacker the duckling, who was later adapted into the Hanna-Barbera character Yakky Doodle.


          


          History and evolution


          


          Hanna-Barbera era (1940  1958)
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          William Hanna and Joseph Barbera were both part of the Rudolf Ising unit at MGM's animation studio in the late 1930s. Barbera, a storyman and character designer, was paired with Hanna, an experienced director, to start directing films for the Ising unit; the first of which was a cat-and-mouse cartoon called Puss Gets the Boot. Completed in late 1939, and released to theatres on February 10, 1940, Puss Gets The Boot centers on Jasper, a grey tabby cat trying to catch an unnamed rodent, but without breaking anything; the African-American housemaid Mammy has threatened to throw Jasper out ("O-U-W-T, out!") if he breaks one more thing in the house. Naturally, the mouse uses this to his advantage, and begins tossing wine glasses, ceramic plates, teapots, and any and everything fragile, so that Jasper will be thrown outside. Puss Gets The Boot was previewed and released without fanfare, and Hanna and Barbera went on to direct other (non-cat-and-mouse related) shorts. "After all," remarked many of the MGM staffers, "haven't there been enough cat-and-mouse cartoons already?"


          The pessimistic attitude towards the cat and mouse duo changed when the cartoon became a favorite with theatre owners and with the Academy of Motion Picture Arts and Sciences, which nominated the film for the Academy Award for Best Short Subject: Cartoons of 1941. It lost to another MGM cartoon, Rudolph Ising's The Milky Way.


          However, producer Fred Quimby, who ran the MGM animation studio, quickly pulled Hanna and Barbera off the other one-shot cartoons they were working on, and commissioned a series featuring the cat and mouse. Hanna and Barbera held an intra-studio contest to give the pair a new name; animator John Carr won with his suggestion of "Tom and Jerry". The Tom and Jerry series went into production with The Midnight Snack in 1941, and Hanna and Barbera rarely directed anything but the cat-and-mouse cartoons for the rest of their tenure at MGM.


          


          Tom's physical appearance evolved significantly over the years. During the early 1940s, Tom had an excess of detail--shaggy fur, numerous facial wrinkles, and multiple eyebrow markings--all of which were streamlined into a more workable form by the end of the 1940s- and looked like a realistic cat; in addition from his quadrupedal beginnings Tom became increasingly, and eventually almost exclusively, bipedal. Jerry stayed essentially the same for the duration of the series. By the mid-1940s, the series had developed a quicker, more energetic (and violent) tone, because of inspiration from the work of MGM Animation colleague Tex Avery, who joined the studio in 1942.


          Even though the theme of each short is virtually the same, Hanna and Barbera found endless variations on that theme. Barbera's storyboards and rough layouts and designs, combined with Hanna's timing, resulted in MGM's most popular and successful cartoon series. Thirteen entries in the Tom and Jerry series (including Puss Gets The Boot) were nominated for the Academy Award for Best Short Subject: Cartoons; seven of them went on to win the Academy Award, breaking the Disney studio's winning streak in that category. Tom and Jerry won more Academy Awards than any other character-based theatrical animated series.


          Tom and Jerry remained popular throughout their original theatrical run, even when the budgets began to tighten somewhat in the 1950s and the pace of the shorts slowed slightly. However, after television became popular in the 1950s, box office revenues decreased for theatrical films, and short subjects. At first, MGM combated this by going to all- CinemaScope production on the series. After MGM realized that their re-releases of the older shorts brought in just as much revenue as the new films, the studio executives decided, much to the surprise of the staff, to close the animation studio. The MGM animation department was shut down in 1957, and the final of the 114 Hanna and Barbera Tom and Jerry shorts, Tot Watchers, was released on August 1, 1958. Hanna and Barbera established their own television animation studio, Hanna-Barbera Productions, in 1957, which went on to produce such popular shows as The Flintstones, The Jetsons, and Scooby-Doo.


          


          


          Gene Deitch era (1960  1962)


          In 1960, MGM decided to produce new Tom and Jerry shorts, and had producer William L. Snyder arrange with Czech-based animation director Gene Deitch and his studio, Rembrandt Films, to make the films overseas in Prague, Czechoslovakia. The Deitch/Snyder team turned out 13 shorts, many of which have a surrealistic quality.


          Since the Deitch/Snyder team saw only a handful of the original Tom and Jerry shorts, the films that resulted were considered unusual and, in many ways, bizarre. The characters' gestures were often performed at high speed, often resulting in heavy motion blur. The soundtracks featured sparse music, spacey sound effects, dialogue that was mumbled rather than spoken, and heavy uses of reverb.


          These shorts are the only Tom and Jerry cartoons not to carry the "Made In Hollywood, U.S.A." phrase at the end. Due to Deitch's studio being behind the Iron Curtain, the production studio's location is omitted entirely.


          


          Chuck Jones era (1963  1967)


          


          


          After the last of the Deitch cartoons were released, MGM turned to American director Chuck Jones, famous for his work on Looney Tunes and Merrie Melodies shorts starring Bugs Bunny, Daffy Duck, and the Road Runner and Coyote, among others. Jones had just ended his thirty-plus year tenure at Warner Bros. Cartoons and started his own animation studio, Sib Tower 12 Productions, with partner Les Goldman. Beginning in 1963, Jones and Goldman went on to produce 34 more Tom and Jerry shorts, all of which carried Jones' distinctive style (and a slight psychedelic influence), but with varying degrees of critical success. Fans that typically rooted for Tom critizied Jones' cartoons for making Tom never become a threat to Jerry.


          Jones had trouble adapting his style to Tom and Jerry's brand of humor, and a number of the cartoons favored poses, personality, and style over storyline. The characters underwent a slight change of appearance: Tom was given thicker, Boris Karloff-like eyebrows, a less complex look, and furrier cheeks, while Jerry was given larger eyes and ears, and a sweeter, Porky Pig-like expression. Jones co-directed the majority of the shorts with layout artist Maurice Noble; the remaining shorts were directed by Abe Levitow and Ben Washam, with Tom Ray directing two shorts built around footage from earlier Tom and Jerry cartoons directed by Hanna and Barbera. MGM ceased production of animated shorts in 1967, by which time Sib Tower 12 had become MGM Animation/Visual Arts, and Jones had already begun to move on to television specials and the feature film The Phantom Tollbooth.


          


          Tom and Jerry hit television


          Beginning in 1965, the Hanna and Barbera Tom and Jerry films began to appear on television in heavily edited form: the Jones team was required to take the shorts that featured Mammy, rotoscope her out, and replace her with a thin white woman, although in local telecasts of the cartoons, and in the ones shown on Boomerang , Mammy can once again be seen. Lillian Randolph's original voice tracks were replaced with June Foray performing in an Irish accent. Much of the extreme violence in the cartoons were also edited out. Starting out on CBS' Saturday Morning schedule on September 25, 1965, Tom and Jerry moved to CBS Sundays two years later and remained there until September 17, 1972.


          


          Tom & Jerry's new owners


          In 1986, MGM was purchased by Ted Turner. Turner sold the company a short while later, but retained MGM's pre-1986 film library, thus Tom and Jerry became the property of Turner Entertainment (where the rights stand today via Warner Bros.), and have in subsequent years appeared on Turner-run stations, such as TBS, TNT, Cartoon Network, Boomerang, and Turner Classic Movies.


          


          Tom and Jerry outside the United States


          When shown on terrestrial television in the United Kingdom (from 1967 to 2000, usually on the BBC) Tom and Jerry cartoons were not cut for violence and Mammy was retained. As well as having regular slots, Tom and Jerry served the BBC in another way. When faced with disruption to the schedules (such as those occurring when live broadcasts overrun), the BBC would invariably turn to Tom and Jerry to fill any gaps, confident that it would retain much of an audience that might otherwise channel hop. This proved particularly helpful in 1993, when Noel's House Party had to be cancelled due to an IRA bomb scare at BBC Television Centre - Tom and Jerry was shown instead, bridging the gap until the next programme. Recently, a mother has complained of the smoking scenes shown in the cartoons since Tom often attempts to impress love interests with the habit. It has been said that these scenes will be edited out.


          Due to its lack of dialog, Tom and Jerry was easily translated into various foreign languages. Tom and Jerry began broadcast in Japan in 1964. A 2005 nationwide survey taken in Japan by TV Asahi, sampling age groups from teenagers to adults in their sixties, in 2005 ranked Tom and Jerry #85 in a list of the top 100 anime of all time, while their web poll taken after the airing of the list ranked it at #58 - the only non-Japanese animation on the list (it should be noted that in Japan, the word "anime" refers to all animation regardless of origin, not just Japanese animation). Tom and Jerry is also well-known in India, China, Indonesia, Iran, Thailand, Middle East and South Korea.


          Tom and Jerry have long been popular in Germany. However, the cartoons are overdubbed with rhyming German-language verse that describes what is happening onscreen and provides additional funny content. The different episodes are usually embedded in the episode Jerry's Diary (1949), in which Tom reads about past adventures.


          In Mexico, Colombia, Brazil, India and Pakistan, Cartoon Network still airs Tom and Jerry cartoons nearly everyday. In Russia, local channels also airs the show in its daytime program. Tom and Jerry was one of the few cartoons of western origin broadcast in Czechoslovakia (1988) before the fall of Communism in 1989.


          


          Censorship


          Like a number of other animated cartoons in the 1940s, 1950s and 1960s, Tom and Jerry was not considered politically correct in later years. Some cartoons featured either Tom or Jerry in blackface following an explosion, which are subsequently cut when shown on television today, although the The Yankee Doodle Mouse blackface gag is still shown in other countries. Other ethnic stereotypes are also omitted, particularly the black maid, Mammy Two-Shoes, whose voice was redubbed by Turner in the mid-1990s in hopes of making the character sound less stereotypical. One cartoon in particular, His Mouse Friday, is often banned from television due to the cannibals being seen as racist stereotypes. If shown, the cannibals' dialogue is edited out, although their mouths can be seen moving.


          In 2006, UK channel Boomerang made plans to edit Tom and Jerry cartoons being aired in the UK where the characters were seen to be smoking in a manner that was "condoned, acceptable or glamorised." This followed a complaint from a viewer that the cartoons were not appropriate for younger viewers, and a subsequent investigation by UK media watchdog Ofcom. It has also taken the US approach by editing out blackface gags, though this seems to be random as not all scenes of this type are cut.


          


          Trivia


          
            	The original Tom and jerry cartoons have been taken off many children's channels because they are said to be too violent

          


          


          Later television and theatrical cartoons


          


          In 1975, Tom and Jerry were reunited with Hanna and Barbera, who produced new Tom and Jerry cartoons for Saturday mornings. These 48 seven-minute short cartoons were paired with Grape Ape and Mumbly cartoons, to create The New Tom and Jerry/Grape Ape Show, The Tom and Jerry/Grape Ape/Mumbly Show, and The Tom and Jerry/Mumbly Show, all of which ran on ABC Saturday Morning from September 6, 1975 to September 3, 1977. In these cartoons, Tom and Jerry (now with a red bow tie), who had been enemies during their formative years, became nonviolent pals who went on adventures together, as Hanna-Barbera had to meet the stringent rules against violence for children's TV.


          Filmation Studios (in association with MGM Television) also tried their hands at producing a Tom and Jerry TV series. Their version, The Tom and Jerry Comedy Show, debuted in 1980, and also featured new cartoons starring Droopy Dog, Spike, and Barney Bear, not seen since the original MGM shorts. The thirty Filmation Tom and Jerry cartoons were noticeably different from Hanna-Barbera's efforts, as they returned Tom and Jerry to the original chase formula, with a somewhat more "slapstick" humor format. This incarnation, much like the 1975 version, was not as well received by audiences as the originals, and lasted on CBS Saturday Morning from September 6, 1980 to September 4, 1982.


          


          One of the biggest trends for Saturday morning television in the 1980s and 1990s was the "babyfication" of older, classic cartoon stars, and on September 8, 1990, Tom and Jerry Kids Show, produced by Hanna-Barbera Productions in association with Turner Entertainment, debuted on FOX. It featured a youthful version of the famous cat-and-mouse duo chasing each other. As with the 1970s H-B series, Jerry wears his red bowtie, while Tom now wears a red cap. Spike and his son Tyke, and Droopy and his son Dripple, appeared in back-up segments for the show, which ran until October 2, 1993.
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              A promotional still for the 2005 Tom and Jerry cartoon The Karateguard.
            

          


          In 2000, a new Tom & Jerry cartoon entitled The Mansion Cat premiered on Cartoon Network. It featured Joseph Barbera as producer and as the voice of Tom's owner, whose face is never seen. In this cartoon, Jerry, housed in a habitrail, is as much of a house pet as Tom is, and their owner has to remind Tom to not "blame everything on the mouse".


          A new Tom & Jerry short, entitled The Karateguard, which had been written by Joseph Barbera, directed by Barbera and Spike Brandt, storyboarded by Barbera and Iwao Takamoto and produced by Joseph Barbera, Spike Brandt and Tony Cervone premiered in Los Angeles cinemas on September 27, 2005. As part of the celebration of Tom & Jerry's sixty-fifth anniversary, this marked Joe Barbera's first return as a writer, director and story board artist on the series since his and Hanna's original cartoon shorts from 1940-58. Director/animator Spike Brandt was nominated for an Annie award for best character animation. On Friday, January 27, 2006, the short debuted on Cartoon Network.


          During the first half of 2005, a new series called Tom and Jerry Tales was produced at Warner Bros. Thirteen half-hour episodes (each consisting of three shorts) were produced, with only markets outside of the United States and United Kingdom signed up. The show then came to the UK in February 2006 on Boomerang, and is currently airing on Kids' WB! on The CW in the US. . Tales is the first Tom and Jerry TV series that utilizes the original style of the classic shorts, along with the violence.


          


          Feature films


          


          In 1945, Jerry made an appearance in the live-action MGM musical feature film Anchors Aweigh, in which, through the use of special effects, he performs a dance routine with Gene Kelly. In this sequence, Gene Kelly is telling a class of school kids a fictional tale of how he earned his medal of honour. Jerry is the king of a magical world populated with cartoon animals, whom he has forbidden to dance as he himself does not know how. Gene Kelly's character then comes along and guides Jerry through an elaborate dance routine, resulting in Jerry awarding him with a medal. Jerry speaks and sings in this film; his voice is performed by Sara Berner. Tom has a cameo in the sequence as one of Jerry's servants.


          Both Tom and Jerry appear with Esther Williams in a dream sequence in another MGM musical, Dangerous When Wet (1953). In the film, Tom and Jerry are chasing each other underwater, when they run into Esther Williams, with whom they perform an extended synchronized swimming routine. Tom and Jerry have to save Esther from a lecherous octopus, who tries to lure and woo Esther into his (many) arms.


          1992 saw the overseas release of Tom and Jerry: The Movie, produced by Phil Roman. The film was released to United States theatres in 1993. A musical in the typical Disney-esque vein, Tom and Jerry: The Movie was criticized by reviewers and audiences alike for being predictable and for giving Tom and Jerry dialogue (and songs) through the entire film. As a result, it failed at the box office.


          In 2001, Warner Bros., which had by then merged with Turner and assumed its properties, released the direct-to-video movie Tom and Jerry: The Magic Ring, in which Tom covets a ring which grants mystical powers to the wearer, and has become accidentally stuck on Jerry's head. Also, William Hannah and Joseph Barbera co-executive produced "Tom & Jerry" for the final time. Four years later, Bill Kopp scripted and directed two more feature films for Warner Bros.: Tom and Jerry Blast Off to Mars and Tom and Jerry: The Fast and The Furry, the latter one based on a story by Joseph Barbera. Both were released on DVD in 2005, starting the celebration of Tom and Jerry's sixty-fifth anniversary. Tom and Jerry: The Fast and The Furry was released theatrically in select cities on June 3, 2006 by Kidtoon Films. In 2006, another direct-to-video film Tom and Jerry: Shiver Me Whiskers tells a story about Tom and Jerry having to work together to get treasure. This became the last "Tom & Jerry" cartoon to be co-executive produced by Joseph Barbera, who had been involved at this stage of every direct-to-video feature.


          


          Other formats


          Tom and Jerry began appearing in comic books in 1942, as one of the features in Our Gang Comics. In 1949, with MGM's live-action Our Gang shorts long out of production, the series was renamed Tom and Jerry Comics. The pair continued to appear in various books for the rest of the 20th century.


          The pair have also appeared in a number of video games as well, spanning titles for systems from the Nintendo Entertainment System and Super NES to more recent entries for Playstation 2, Xbox, and Nintendo Gamecube.


          


          Cultural influences


          Throughout the years, the term and title Tom & Jerry became practically synonymous with never-ending rivalry, probably more so than the 'cat and mouse fight' metaphor did.


          The Simpsons characters Itchy & Scratchy, of the self-named cartoon on the Krusty the Clown Show, are spoofs of Tom and Jerry. The extreme cartoon violence of the Tom and Jerry is parodied and intensified, as Itchy (the mouse) dispatches Scratchy in various gratuitous, gory fashions. In one episode, Itchy & Scratchy is replaced by a cartoon called Worker and Parasite, a parody of the Gene Deitch Tom and Jerry cartoons.


          Tom and Jerry are also parodied in the original Sally the Witch anime (1966), and The Fairly Oddparents film Channel Chasers (2004).


          


          Tom and Jerry on DVD


          There have been several Tom and Jerry DVDs released in Region 1 (the United States and Canada), including a series of two-disc sets known as the Tom and Jerry Spotlight Collection. There have been negative responses to these sets, due to some of the cartoons included on each having cuts and/or redubbed Mammy Two-Shoes dialogue.


          In the United Kingdom, most of the Tom and Jerry shorts have been released in their chronological order (a few, such as Million Dollar Cat, were not included, for unknown reasons). However, these contain many edits, such as blackface jokes. Almost all of the shorts contain the re-dubbed Mammy Two-Shoes track. Despite these cuts, His Mouse Friday, the only Tom and Jerry cartoon to be completely taken off the airways, due to racism, is included, unedited with the exception of extreme zooming-in towards the end to avoid showing a particularly racist caricature.


          


          Filmography


          


          Notable cartoons


          The following cartoons won the Academy Award (Oscar) for Best Short Subject: Cartoons:


          
            	1943: The Yankee Doodle Mouse


            	1944: Mouse Trouble


            	1945: Quiet Please!


            	1946: The Cat Concerto


            	1948: The Little Orphan


            	1951: The Two Mouseketeers


            	1952: Johann Mouse

          


          These cartoons were nominated for the Academy Award (Oscar) for Best Short Subject: Cartoons, but did not win:


          
            	1940: Puss Gets the Boot


            	1941: The Night Before Christmas


            	1947: Dr. Jekyll and Mr. Mouse


            	1949: Hatch Up Your Troubles


            	1950: Jerry's Cousin


            	1954: Touche, Pussy Cat!

          


          These cartoons were nominated for the Annie Award in the Individual Achievements Category: Character Animation, but did not win:


          
            	1946: Springtime for Thomas


            	1955: That's My Mommy


            	1956: Muscle Beach Tom


            	2005: The KarateGuard

          


          


          Original TV series


          
            	The Tom and Jerry Show ( ABC, 19751977)


            	The Tom and Jerry Comedy Show ( CBS, 19801982)


            	Tom and Jerry Kids Show ( FOX, 19901993)


            	Tom and Jerry Tales ( WB/ CW, 2006present

          


          


          Feature films


          
            	Anchors Aweigh ( MGM, 1945)


            	Dangerous When Wet (MGM, 1953)


            	Tom and Jerry: The Movie ( Miramax, 1993)

          


          


          Direct-to-video features


          
            	Tom and Jerry: The Magic Ring ( Warner Home Video, 2001)


            	Tom and Jerry: Blast Off to Mars (Warner Home Video, 2005)


            	Tom and Jerry: The Fast and the Furry (Warner Home Video, 2005)


            	Tom and Jerry: Shiver Me Whiskers (Warner Home Video, 2006)

          


          


          Video games


          
            	Tom and Jerry for Nintendo Entertainment System


            	Tom and Jerry: The Movie for the Sega Master System and Sega Game Gear


            	Tom and Jerry for Super Nintendo & Sega Genesis


            	Tom and Jerry: Mouse Attacks for Game Boy Colour


            	Tom and Jerry: Infurnal Escape for the Game Boy Advance


            	Tom and Jerry: The Magic Ring for the Game Boy Advance


            	Tom and Jerry: War of the Whiskers for the PlayStation 2, Xbox, and Nintendo GameCube


            	Tom and Jerry: House Trap for the PlayStation


            	Tom and Jerry: Fists of Furry for Nintendo 64 and PC


            	Tom and Jerry Tales for Nintendo DS


            	Tom and Jerry Cheese Chase for Mobile phone


            	Tom and Jerry Food Fight for Mobile phone


            	Tom & Jerry Cat-astrophe for PC

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Tom_and_Jerry"
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        Toms de Torquemada
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              Toms de Torquemada.
            

          


          Toms de Torquemada ( 1420  September 16, 1498) was a fifteenth century Spanish Dominican, first Inquisitor General of Spain, and confessor to Isabella of Spain. He was famously described by the Spanish chronicler Sebastin de Olmedo as "The hammer of heretics, the light of Spain, the saviour of his country, the honour of his order". He is known for his zealous campaign against the crypto-Jews and crypto-Muslims of Spain. He was one of the chief supporters of the Alhambra Decree, which expelled the Jews from Spain in 1492.


          


          Biography


          Toms de Torquemada was born in Torquemada, near Valladolid, Castile-Leon, Spain. He was the Grand Inquisitor of Spain for many years, leaving to posterity an extraordinary, albeit incorrect, picture of fanaticism and implacability. In the fifteen years of his direction the Spanish Inquisition grew from the single tribunal at Seville to a network of two dozen 'Holy Offices'" ( Longhurst).


          Every Spanish Christian over the age of twelve (for girls) and fourteen (for boys) was accountable to the Inquisition. Christians, particularly those who had converted from Judaism or Islam, but who were found to be secretly practicing their old rites; as well as others holding or acting on religious views contradicting Catholicism, were targeted. Anyone who spoke against the Inquisition could fall under suspicion. To stem the spread of heresy and anti-Catholicism, Torquemada promoted the burning of non-Catholic literature; especially the Talmud and, after the final defeat of the Moors at Granada in 1492, Arabic books as well.


          Many Spaniards, looking back on the history of the reconquista believed that the Jews of 15th Century Spain remained a subversive body. The King and Queen were concerned that Jews had been granted too many "privileges" by previous monarchs and were working to undermine the government. This basic distrust for Jews, converts and otherwise, as well as the dubious sincerity of Moorish converts, was the major factor in the implementation of the Spanish Inquisition.


          After early service as a monk and cook at the Dominican monastery in Valladolid, Torquemada eventually became advisor to the rulers Ferdinand and Isabella. He was especially well regarded by Queen Isabella  whose confessor he had become, and who had him appointed Inquisitor General in 1483. In 1492 he was one of the chief supporters of the Alhambra decree, which resulted in the mass expulsion of non-Catholic Jews from Spain.


          While he and the Spanish Inquisition are generally reviled by history for their use of torture, anonymous denunciation, and handing over of convicted heretics to the government to be burned; auto-da-fe little of this can be described as unusual for those times. But, accusations of excesses can be supported by reference to Pope Sixtus IV's observation, early in 1482 (before Torquemada's appointment as Grand Inquisitor) that the Inquisitional Office at Seville, "without observing juridical prescriptions, have detained many persons in violation of justice, punishing them by severe tortures and imputing to them, without foundation, the crime of heresy, and despoiling of their wealth those sentenced to death, in such form that a great number of them have come to the Apostolic See, fleeing from such excessive rigor and protesting their orthodoxy."


          So hated did he become by certain elements that the crown provided Torquemada with a bodyguard of 50 mounted guards and 250 armed men when he travelled. After 15 years as Spain's Grand Inquisitor, he died in 1498 in vila. For his role in the Spanish Inquisition, Torquemada's name has become a byword for fanaticism in the service of the Catholic religion.


          


          Question of Jewish descent


          As did many Spaniards, Torquemada had Jewish ancestry: the contemporary historian Hernando del Pulgar, writing of Torquemada's uncle Juan de Torquemada, said that his ancestor Alvar Fernndez de Torquemada had married a first-generation Jewish converso (convert). del Pulgar was a converso himself. Also, according to biographer Thomas Hope's book, Torquemada, Torquemada's grandmother was a converso.


          


          Torquemada in fiction


          
            	Dostoevsky's The Brothers Karamazov, features a famous parable involving Christ coming back to Seville in the days of the Spanish Inquisition, and being confronted by the Grand Inquisitor.


            	Torquemada, a play by Victor Hugo.


            	Torquemada, The Theologian's Tale from Part One of Tales of a Wayside Inn, by Henry Wadsworth Longfellow.


            	In Mel Brooks's movie History of the World, Part I, during the scene about the Spanish inquisition, the chief inquisitor introduces Torquemada by saying, "Torquemada - do not implore him for compassion. Torquemada - do not beg him for forgiveness. Torquemada - do not ask him for mercy. Let's face it, you can't Torquemada anything!" (talk him out of anything)


            	In Stuart Gordon's 1990 film of The Pit and the Pendulum, Lance Henriksen portrays the Grand Inquisitor Torquemada.


            	In the Frank Herbert novel God Emperor of Dune, Leto II lectures his majordomo Moneo on religious despotism. He names Torquemada as the epitome of the violent fanaticism which shadows the phenomenon, stating that the Jesuits (who in fact did not yet exist in the time of Torquemada) were the best at maintaining a religious power base. He refers to Torquemada as one who "made living torches out of those who disagreed with him". Leto II had him expunged from written history because he was "an obscenity". In Leto II's reign as God Emperor, memory of Torquemada lies only in Leto's inner lives.


            	Toms de Torquemada is one of the main protagonists of Jerzy Andrzejewski's novel And Darkness Covered the Earth (also translated as The Inquisitors).


            	In the miniature wargame, Warhammer 40,000 there is an Inquisitor of the Ordo Malleus named Torquemada Coteaz.
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        Tom Denning, Baron Denning


        
          

          Alfred Thompson 'Tom' Denning, Baron Denning, OM, PC ( 23 January 1899  5 March 1999) was an English veteran of the First World War, a mathematics graduate, jurist, judge and barrister. A native of Hampshire, he became a Law Lord and Master of the Rolls (the senior civil judge in the Court of Appeal of England and Wales).


          Lord Denning was a judge for 38 years before retiring at the age of 83 in 1982. Lord Denning instigated many important concepts that would become pillars of the common law and many more which would ultimately be rejected in the House of Lords (such as the doctrine of fundamental breach). He also made some famous (and infamous) decisions in his court over his long career, and is regarded as somewhat of a legend amongst law students for his witty, no nonsense judgments.


          


          Early history


          Born in Whitchurch, Hampshire, Denning was the fourth of five sons of Charles Denning and his wife Clara. Denning's father was a draper. His mother had been a school teacher. After school and after a year at the University of Oxford, he served in the First World War with the Royal Engineers in the 151st Field Company, a construction company. His unit, attached to the Welsh Division, was responsible for the construction of bridges over the Ancre River in the British attacks in August 1918. He resumed his education at Magdalen College, Oxford, graduating with a First Class degree in mathematics, after which he taught mathematics at Winchester College, before returning to study law at Magdalen, again achieving a First Class degree. He was later made an honorary fellow by the college. He trained at Lincoln's Inn, and was later a bencher of the Inn (by 1982, he had been made an honorary bencher of both Gray's Inn and the Middle Temple).


          Denning was called to the English bar in 1923, took silk in 1938 and was appointed a High Court judge and knighted in 1944. Only four years later, he was appointed a Lord Justice of Appeal, as well as a Privy Councillor, and in 1957 he became a Lord of Appeal in Ordinary with a life peerage as Baron Denning, of Whitchurch in the County of Southampton. He also served as Master of the Rolls from 1962 to 1982, later receiving the Order of Merit in 1997 in recognition of his distinguished career. He first married in 1932. His wife Mary died nine years later of tuberculosis. He remarried in 1945 to Joan, who died in 1992.


          


          Legal career


          Denning is perhaps one of the most quoted and referenced Court of Appeal judges in the 20th century. His approach was considered by some to be ground-breaking and he was not afraid to reconsider or depart from an established precedent. Creatively using his flexible approach and eloquent prose he shaped appellate law whilst following his primary interest: justice.


          Denning spent twenty years as the Master of the Rolls, presiding over the Civil Division of the Court of Appeal, after five years as a Law Lord, shifting to the Court of Appeal at his request because he was happier with that post than one in the more senior court. Court of Appeal judges sit in threes, and the Lords in fives (or more), so it was suggested that to get his way in the Court of Appeal Denning only had to persuade one other judge whereas in the House of Lords it was at least two. The other 'benefit' of the Court of Appeal is that it hears more cases than the House of Lords, and so has a greater effect on the law. During his twenty years as Master of the Rolls, Denning could choose both which cases he heard, and the judges with whom he sat. Therefore, on most issues, he effectively had the last word; comparatively few cases went on to the House of Lords, Britain's highest court of law. Of his move down the legal hierarchy, Denning quipped, "To most lawyers on the bench, the House of Lords is like heaven. You want to get there someday  but not while there is any life in you."


          Denning was especially known for challenging the principle of stare decisis (binding judicial precedent) during his tenure in the Court of Appeal. Although the Civil Division of the Court of Appeal is bound by its own past decisions, with a few exceptions set out in Young v Bristol Aeroplane Co Ltd, Denning argued that as this rule had been set by the Court of Appeal, they could change it. In Gallie v Lee, he stated: "It was a self-imposed limitation and we who imposed it can also remove it." The other judges on the Court of Appeal did not agree; in the same case Russell LJ stated: "The availability of the House of Lords to correct errors in the Court of Appeal makes it, in my view, unnecessary for the court to depart from its existing discipline." In 1979, Denning was part of a panel of judges on Davis v Johnson who refused to follow a precedent set by the Court of Appeal on the statutory interpretation of the Domestic Violence and Matrimonial Proceedings Act 1976. The case went to the House of Lords, who despite agreeing with the new interpretation, "expressly, unequivocally and unanimously reaffirmed the rule in Young v Bristol Aeroplane". Notwithstanding the practical progression of the law reflected in Denning's decisions, his judicial activism has led to severe criticism in some quarters, largely on the basis that such refusal to follow precedent undermined the rule of law and produced uncertainty in the legal system.


          In 1963, Denning was appointed by then Prime Minister Harold Macmillan to look into the role of the police and security services in the Profumo affair. However, much of his report was devoted to an investigation of Stephen Ward, a man whom Denning alleged had catered for the "perverted tastes" of others. However, Ward was a relatively minor player in the affair  his only relation to it was in introducing the then Secretary of State for War John Profumo to Christine Keeler, with whom Profumo subsequently became intimately involved. Conspiracy theorists have insinuated that Denning was involved in a cover-up to protect members of the establishment  allegedly including members of the royal family  from being pinned as the culprits.


          Although he was the last serving British judge not bound by a mandatory retirement age, he was nonetheless forced to retire after he made remarks interpreted as racially insensitive, though generally understood not to have indicated such feelings. He delivered over 2000 reported judgments and gave more lectures than any other judge.


          Denning's 1982 book What Next in the Law was his downfall. In it, he seemed to suggest some members of the black community were unsuitable to serve on juries, and that immigrant groups may have had different moral standards to native Englishmen. His remarks followed a trial over the St Pauls riot in Bristol. Two jurors on the case threatened to sue him, although some scholars have pointed out that his attitudes were not far out of line with opinions in the right-wing press of the day, and may have been taken out of context somewhat. Nonetheless, Lord Denning was forced to back down and avoided further conflict by apologising. He then announced he would be retiring. Later editions of the book assert Denning's commitment to representative juries and diversity.


          


          Judgments


          Lord Denning became immensely popular among lawyers for his judgments, which often bent the law into interesting directions, and his unusual prose style in giving judgment in a broad Hampshire accent. However, he was vigorously criticised for judgements seen as hostile to trade unions and racial and ethnic minorities.


          One of Denning's most influential decisions in torts was his well articulated opinion regarding relational economic loss in Spartan Steel and Alloys Ltd v. Martin & Co. Ltd, [1972] 3 All E.R. 557 (C.A.). While his fellow judges, Lawton LJ (concurring) and Edmund Davies LJ (dissenting), based their rulings on stare decisis and general tort principles (respectively). Denning based his judgment on a thorough analysis of relevant policy factors.


          A controversial judgment was that in the appeal of the Birmingham Six in 1979 ( McIlkenny v Chief Constable of the West Midlands [1980] Q.B. 283). Denning's view was that


          
            If the six men win, it will mean that the police are guilty of perjury, that they are guilty of violence and threats, that the confessions were invented and improperly admitted in evidence and the convictions were erroneous... This is such an appalling vista that every sensible person in the land would say that it cannot be right that these actions should go any further.

          


          He also commented that "We shouldn't have all these campaigns to get the Birmingham Six released if they'd been hanged. They'd have been forgotten and the whole community would have been satisfied." The men's convictions were overturned in 1991, after it was shown that the police had indeed done all the things Denning described, and he admitted that the West Midlands Police force had "let us all down". This case also highlighted a major flaw in English judicial independence in that it is very difficult to reverse or alter a ruling.


          A number of Denning's decisions during the 1970s and early 1980s were adverse to trade unions. Critics argued that these judgements reflected his personal hostility to unions, reflected in a 1979 statement that "The greatest threat to the rule of law today is posed by the big trade unions".


          The world renowned High Trees case: Central London Property Trust Ltd v. High Trees House Ltd [1947] K.B. 130, was a milestone in English contract law and made Denning's name early on in his career as an innovator in legal reasoning. The case is said to have revived the doctrine of equitable estoppel or 'promissory estoppel'. However, Denning's doctrine has been criticised by some legal academics, who argue that he paid little regard to the existing law and that the doctrine is the result of his attempt to find a resolution that equated to his personal notion of "justice." Other legal academics and jurists (such as Roderick Meagher, William Gummow and John Lehane) have defended High Trees as being founded on conventional equitable principles drawn from 19th Century cases such as the House of Lords decision in Hughes v Metropolitan Railway Co. (1877) 2App Cas 439 and the English Court of Appeal in Birmingham & District Land Co v London & North Western Railway (1888) 40 Ch D 268. The doctrine rediscovered by Lord Denning has been applied throughout the common law world.


          Even in rather mundane cases, Denning was able to see matters from a realistic, common-sense perspective, often that of the man-on-the-street, which gave his opinions a "real-world" application. For instance, in Thornton v Shoe Lane Parking [1971] 1 All ER 686 (CA), the plaintiff drove to the defendant's car park and was given a ticket by an automatic machine, which stated that it was issued subject to conditions displayed inside the car park. The conditions inside the car park were in small print, and one of them excluded liability for damages to vehicles or injury to customers. The plaintiff was injured due partly to the defendant's negligence. The plaintiff was not held to be bound by the notice displayed inside the premises, as its existence was not made aware to the defendant prior to paying. Denning also stated that this particular clause was so wide and destructive of rights that "In order to give sufficient notice, it would need to be printed in red ink with a red hand pointing to it - or something equally startling.". This "red hand rule" was first introduced by Denning in J. Spurling Ltd v Bradshaw [1956].


          In the last major case in which Denning gave judgment, George Mitchell (Chesterhall) Ltd v Finney Lock Seeds Ltd [1982] 3 WLR 1036 (CA), in September 1982, he referred to freedom of contract in the area of disclaimer exemption clauses as an "idol": "The judges knelt down, and worshipped it but they concealed, under their cloaks a secret weapon. They used it to stab the idol in the back. This weapon was called "the true construction of the contract." He went on: "They used the weapon of true construction, of the contract so as to depart from the natural meaning of the words of the exemption clause and to put upon them a strained and unnatural construction , . ." Denning, of course, intended no attack on the sanctity of contract in general terms; he was talking only of exemption clauses. His words are candid; but the process which he describes might be regarded by a layman as cheating because it is to do one thing and to call it another.
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          Death and legacy


          Many of Denning's persistent and resilient efforts to change the law were ultimately vindicated by the passage of time. In particular, he is famous for his inventive efforts in contract, negligence and the contentious balance between equity and common law. He tried to establish an abandoned wives' equity, protecting the rights of married women: He was initially disregarded, perhaps embarrassingly, but was only years later respectfully vindicated by Parliament in the Matrimonial Homes Act 1967. He also affirmatively opposed the use of small print exemption clauses, negligent mis-statements and was a pro-active mediator in situations of inequality of bargaining power. The well-respected scholar was also not afraid of invoking liability on established public authorities and he was, all the while, a pioneer and huge influence in the new-age world of promissory estoppel and the creative art of contractual interpretation. Denning died a few months after his 100th birthday, the celebrations for which he was too frail to attend. At the event, Law Society President Michael Matthews said: "He was a towering figure in the law who made an enormous contribution to the law of this century, probably the major contribution." Eulogising Denning's death, a former Lord Chancellor, Lord Hailsham of St. Marylebone, said that Denning would go down in history as "one of the great and controversial judges of the 20th century".


          The University of Buckingham's Law School organised a Symposium whereby each of the major area of law that Denning has had a profound influence on was discussed and debated. Each topic of discussion was chaired by someone with experience in that scope. E.g. The Rt. Hon. Lord Nolan on Public Inquiries. (Other Chairmen included Lords Woolf, Slynn). Afterwards the Law School's Law Society organised a Charity Dinner in which many of the guest speakers and attendees of the Symposium attended. The guest speaker was the then Vice-Chancellor of the Supreme Court, The Rt. Hon. Sir Richard Scott, now Lord Scott of Foscote, a Law Lord.


          Lord Denning was more than simply a learned and gifted jurist. His judgments were sharp, pithy and full of mischief. Perhaps his most famous case was Miller v. Jackson (1977) Q.B. 966, 976, or as it is far better known, The Cricket Case, with its well-known lyrical opening to Lord Denning's judgment, the first paragraph of which reads:


          
            In summertime village cricket is the delight of everyone. Nearly every village has its own cricket field where the young men play and the old men watch. In the village of Lintz in County Durham they have their own ground, where they have played these last 70 years. They tend it well. The wicket area is well rolled and mown. The outfield is kept short. It has a good club house for the players and seats for the onlookers. The village team play there on Saturdays and Sundays. They belong to a league, competing with the neighbouring villages. On other evenings after work they practise while the light lasts. Yet now after these 70 years a judge of the High Court has ordered that they must not play there any more. He has issued an injunction to stop them. He has done it at the instance of a newcomer who is no lover of cricket. This newcomer has built, or has had built for him, a house on the edge of the cricket ground which four years ago was a field where cattle grazed. The animals did not mind the cricket. But now this adjoining field has been turned into a housing estate. The newcomer bought one of the houses on the edge of the cricket ground. No doubt the open space was a selling point. Now he complains that when a batsman hits a six the ball has been known to land in his garden or on or near his house. His wife has got so upset about it that they always go out at week-ends. They do not go into the garden when cricket is being played. They say that this is intolerable. So they asked the judge to stop the cricket being played. And the judge, much against his will, has felt that he must order the cricket to be stopped: with the consequence, I suppose, that the Lintz Cricket Club will disappear. The cricket ground will be turned to some other use. I expect for more houses or a factory. The young men will turn to other things instead of cricket. The whole village will be much the poorer. And all this because of a newcomer who has just bought a house there next to the cricket ground.

          


          


          Other aspects of his life and quotes


          Denning was an Honorary Fellow of the British Academy and President of Birkbeck College. His many books include Freedom under the Law (1949), The Changing Law (1953), The Road to Justice (1955), The Discipline of Law (1979), The Due Process of Law (1980), What Next in the Law (1982) and Landmarks in the Law (1984).


          Denning was a serious and committed Christian believer. He served as president from 1950-1987 and until his death as patron of the Lawyers Christian Fellowship in the United Kingdom. A chapter in his 1953 book The Changing Law continues to be distributed as an evangelistic booklet by LCF under the title The Influence of Religion. That essay concludes with these lines: "If religion perishes in the land, truth and justice will also. We have already strayed too far from the path of our fathers. Let us return to it, for it is the only thing that can save us."


          Other famous and infamous quotes include:


          The Birmingham Six


          "We shouldn't have all these campaigns to get them released".


          The Profumo scandal inquiry


          "I have had to be a detective, inquisitor, advocate and judge and it has been difficult to combine them."


          Reversals of his rulings


          "It's not the first time and probably won't be the last".


          On legislation


          "Parliament does it too late".


          A career in law


          "I was ambitious and saw it as the best way to advancement".


          Religion


          "Without religion, no morality; without morality, no law."


          Modern society


          Some persons, who would otherwise be good and worthy citizens, are deliberately breaking the law."


          Retirement


          "I have all the Christian virtues - except resignation".


          Old age


          "You can do good work after 75. I think I gave some of my judgments of greatest value after 75."


          Living long


          "By eating plain English food. I don't want any of that French stuff."


          His chosen epitaph


          "Remembrance of me in good works, that is how I should like to be remembered."


          
            
              	Legal offices
            


            
              	Precededby

              Sir Raymond Evershed

              	Master of the Rolls

              19621982

              	Succeededby

              Sir John Donaldson
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          A tone cluster is a musical chord comprising at least three consecutive tones in a scale. Prototypical tone clusters are based on the chromatic scale, and are separated by semitones. For instance, three adjacent piano keys (such as C, C♯, and D) struck simultaneously produce a tone cluster. Variants of the tone cluster include chords comprising consecutive tones separated diatonically, pentatonically, or microtonally. On the piano, such clusters often involve the simultaneous striking of successive white or black keys.


          The early years of the twentieth century saw tone clusters elevated to central roles in pioneering works by ragtime artists Jelly Roll Morton and Scott Joplin. In the 1910s, two classical avant-gardists, composer-pianists Leo Ornstein and Henry Cowell, were recognized as making the first extensive explorations of the tone cluster. During the same period, Charles Ives deployed them in several compositions that were not publicly performed until the late 1920s or 1930s. Composers such as Bla Bartk and, later, Lou Harrison and Karlheinz Stockhausen became proponents of the tone cluster. Today, tone clusters play a significant role in the work of free jazz musicians such as Cecil Taylor and Matthew Shipp, as well as the work of many modern classical composers.


          In most Western music, tone clusters tend to be heard as dissonant. Clusters may be performed with almost any individual instrument on which three or more notes can be played simultaneously, as well as by most groups of instruments or voices. Keyboard instruments are particularly suited to the performance of tone clusters because it is relatively easy to play multiple notes in unison on them.


          


          Music theory and classification
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          Prototypical tone clusters are chords of three or more adjacent notes on a chromatic scale, that is, three or more consecutive pitches each separated by only a semitone. Three-note stacks based on diatonic and pentatonic scales are also, strictly speaking, tone clusters. However, these stacks involve intervals between notes greater than the half-tone gaps of the chromatic kind. This can readily be seen on a keyboard, where the pitch of each key is separated from the next by one semitone (visualizing the black keys as extending to the edge of the keyboard): Diatonic scalesconventionally played on the white keyscontain only two semitone intervals; the rest are full tones. In Western musical traditions, pentatonic scalesconventionally played on the black keysare built entirely from intervals larger than a semitone. Commentators thus tend to identify diatonic and pentatonic stacks as "tone clusters" only when they consist of four or more successive notes in the scale. In standard Western classical music practice, all tone clusters are classifiable as secundal chordsthat is, they are constructed from minor seconds (intervals of one semitone), major seconds (intervals of two semitones), or, in the case of certain pentatonic clusters, augmented seconds (intervals of three semitones). Stacks of three or more adjacent microtonal pitches also constitute tone clusters.


          In tone clusters, the notes are sounded fully and in unison, distinguishing them from ornamented figures involving acciaccaturas and the like. Their effect also tends to be very different: where ornamentation is used to draw attention to the harmony or the relationship between harmony and melody, tone clusters are for the most part employed as independent sounds. While, by definition, the notes that form a cluster must sound at the same time, there is no requirement that they must all begin sounding at the same moment. For example, in R. Murray Schafer's choral Epitaph for Moonlight (1968), a tone cluster is constructed by dividing each choir section (soprano/alto/tenor/bass) into four parts. Each of the sixteen parts enters separately, humming a note one semitone lower than the note hummed by the previous part, until all sixteen are contributing to the cluster.


          Tone clusters have generally been thought of as dissonant musical textures, and even defined as such. As noted by Alan Belkin, however, instrumental timbre can have a significant impact on their effect: "Clusters are quite aggressive on the organ, but soften enormously when played by strings (possibly because slight, continuous fluctuations of pitch in the latter provide some inner mobility)." In his first published work on the topic, Henry Cowell observed that a tone cluster is "more pleasing" and "acceptable to the ear if its outer limits form a consonant interval." Tone clusters also lend themselves to use in a percussive manner. Historically, they were sometimes discussed with a hint of disdain. One 1969 textbook defines the tone cluster as "an extra-harmonic clump of notes."


          


          Notation and execution
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          In his 1917 piece The Tides of Manaunaun, Cowell introduced a new notation for tone clusters on the piano and other keyboard instruments. In this notation, only the top and bottom notes of a cluster, connected by a single line or a pair of lines, are represented. This developed into the solid-bar style seen in the image on the right. Here, the first chordstretching two octaves from D2 to D4is a diatonic (so-called white-note) cluster, indicated by the natural sign below the staff. The second is a pentatonic (so-called black-note) cluster, indicated by the flat sign; a sharp sign would be required if the notes showing the limit of the cluster were spelled as sharps. A chromatic clusterblack and white keys togetheris shown in this method by including both a natural and a flat or sharp sign with the chord.


          The performance of keyboard tone clusters is widely considered an " extended technique"large clusters require unusual playing methods often involving the fist, the flat of the hand, or the forearm. Thelonious Monk and Karlheinz Stockhausen each performed clusters with their elbows; Stockhausen developed a method for playing cluster glissandi with special gloves. Don Pullen would play moving clusters by rolling the backs of his hands over the keyboard. Boards of various dimension are sometimes employed, as in the Concord Sonata (ca. 190419) of Charles Ives; they can be weighted down to execute clusters of long duration. For works such as his Piano Concerto (1985) and Grand Duo (1988), Lou Harrison's scores call for the use of an "octave bar," a wooden device especially crafted for cluster playing.


          


          Use in Western music


          The earliest example of tone clusters in a Western music composition thus far identified is in the second movement of Heinrich Biber's Battalia  10 (1673) for string ensemble, which calls for several diatonic clusters. From the next two centuries, only a few more examples have been identified, none prior to 1861 calling for more than a fleeting instance of the form. The next known composition to feature several clustersthough not, in this case, specifically notatedis the solo piano piece Battle of Manassas, written that year by "Blind Tom" Bethune and published in 1866. The score instructs the pianist to represent cannon fire at various points by striking "with the flat of the hand, as many notes as possible, and with as much force as possible, at the bass of the piano." In 1887, Giuseppe Verdi became the first important composer in the Western tradition to write an unmistakable chromatic cluster: the storm music with which Otello opens includes an organ cluster (C, C♯, D) that also has the longest notated duration of any scored musical texture known. Still, it was not before the second decade of the twentieth century that tone clusters assumed a recognized place in Western classical music practice.


          


          In classical music of the early 1900s
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          "Around 1910," Harold C. Schoenberg writes, " Percy Grainger was causing a stir by the neartone clusters in such works as his Gumsuckers March." In 1911, what appears to be the first published classical composition to thoroughly integrate true tone clusters was issued: Tintamarre (The Clangor of Bells), by Canadian composer J. Humfrey Anger (18621913).


          Within a few years, the radical composer-pianist Leo Ornstein became one of the most famous figures in classical music on both sides of the Atlantic for his performances of cutting-edge work. In 1914, Ornstein debuted several of his own solo piano compositions: Wild Men's Dance (aka Danse Sauvage; ca. 191314), Impressions of the Thames (ca. 191314), and Impressions of Notre Dame (ca. 191314) were the first works to explore the tone cluster in depth ever heard by a substantial audience. Wild Men's Dance, in particular, was constructed almost entirely out of clusters ( listen). In 1918, critic Charles L. Buchanan described Ornstein's innovation: "[He] gives us masses of shrill, hard dissonances, chords consisting of anywhere from eight to a dozen notes made up of half tones heaped one upon another."


          Clusters were also beginning to appear in more pieces by European composers. The Thomas de Hartmann score for Vassily Kandinsky's stage show The Yellow Sound (1909) employs a chromatic cluster at two climactic points. Alban Berg's Four Pieces for clarinet and piano (1913) calls for clusters along with other avant-garde keyboard techniques. Claude Debussy's 1915 arrangement for solo piano of his Six Epigraphes Antiques (1914), originally a set of piano duets, includes tone clusters in the fifth piece, Pour l'Egyptienne.


          Though much of his work was made public only years later, Charles Ives had been exploring the possibilities of the tone clusterwhich he referred to as the "group chord"for some time. In 19067, Ives composed his first mature piece to extensively feature tone clusters, Scherzo: Over the Pavements. Orchestrated for a nine-piece ensemble, it includes both black- and white-note clusters for the piano. Revised in 1913, it would not be recorded and published until the 1950s and would have to wait until 1963 to receive its first public performance. During the same period that Ornstein was introducing tone clusters to the concert stage, Ives was developing a piece with what would become the most famous set of clusters: in the second movement, "Hawthorne," of the Concord Sonata (ca. 190415, publ. 1920, prem. 1928, rev. 1947), mammoth piano chords require a wooden bar almost fifteen inches long to play. The gentle clusters produced by the felt- or flannel-covered bar represent the sound of far-off church bells ( listen). Later in the movement, there are a series of five-note diatonic clusters for the right hand. In his notes to the score, Ives indicates that "these group-chords...may, if the player feels like it, be hit with the clenched fist." Between 1911 and 1913, Ives also wrote ensemble pieces with tone clusters such as his Second String Quartet and the orchestral Decoration Day and Fourth of July, though none of these would be publicly performed before the 1930s.


          


          In the work of Henry Cowell
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          In June 1913, a sixteen-year-old Californian with no formal musical training wrote a solo piano piece, Adventures in Harmony, employing "primitive tone clusters." Henry Cowell would soon emerge as the seminal figure in promoting the cluster harmonic technique. Ornstein abandoned the concert stage in the early 1920s and, anyway, clusters had served him as practical harmonic devices, not as part of a larger theoretical mission. In the case of Ives, clusters comprised a relatively small part of his compositional output, much of which went unheard for years. For the intellectually ambitious Cowellwho heard Ornstein perform in New York in 1916clusters were crucial to the future of music. He set out to explore their "overall, cumulative, and often programmatic effects."


          Dynamic Motion (1916) for solo piano, written when Cowell was nineteen, has been described as "probably the first piece anywhere using secundal chords independently for musical extension and variation." Though that is not quite accurate, it does appear to be the first piece to employ chromatic clusters in such a manner. A solo piano piece Cowell wrote the following year, The Tides of Manaunaun (1917), would prove to be his most popular work and the composition most responsible for establishing the tone cluster as a significant element in Western classical music ( listen). (Cowell's early piano works are often erroneously dated; in the two cases above, as 1914 and 1912, respectively.) Assumed by some to involve an essentially randomor, more kindly, aleatoricpianistic approach, Cowell would explain that precision is required in the writing and performance of tone clusters no less than with any other musical feature:


          
            Tone clusters...on the piano [are] whole scales of tones used as chords, or at least three contiguous tones along a scale being used as a chord. And, at times, if these chords exceed the number of tones that you have fingers on your hand, it may be necessary to play these either with the flat of the hand or sometimes with the full forearm. This is not done from the standpoint of trying to devise a new piano technique, although it actually amounts to that, but rather because this is the only practicable method of playing such large chords. It should be obvious that these chords are exact and that one practices diligently in order to play them with the desired tone quality and to have them absolutely precise in nature.

          


          Historian and critic Kyle Gann describes the broad range of ways in which Cowell constructed (and thus performed) his clusters and used them as musical textures, "sometimes with a top note brought out melodically, sometimes accompanying a left-hand melody in parallel."


          Beginning in 1921, with an article serialized in The Freeman, an Irish cultural journal, Cowell popularized the term tone cluster. While he did not coin the phrase, as is often claimed, he appears to have been the first to use it with its current meaning. During the 1920s and 1930s, Cowell toured widely through North America and Europe, playing his own experimental works, many built around tone clusters. In addition to The Tides of Manaunaun, Dynamic Motion, and its five "encores"What's This (1917), Amiable Conversation (1917), Advertisement (1917), Antinomy (1917, rev. 1959; frequently misspelled "Antimony"), and Time Table (1917)these include The Voice of Lir (1920), Exultation (1921), The Harp of Life (1924), Snows of Fujiyama (1924), Lilt of the Reel (1930), and Deep Colour (1938). Tiger (1930) has the single largest chord ever written for an individual instrument: 53 notes. Along with Ives, Cowell wrote some of the first large-ensemble pieces to make extensive use of clusters. The Birth of Motion (ca. 1920), his earliest such effort, combines orchestral clusters with glissando. "Tone Cluster," the second movement of Cowell's Concerto for Piano and Orchestra (1928, prem. 1978), employs a wide variety of clusters for the piano and each instrumental group ( listen). From a quarter-century later, his Symphony No. 11 (1953) features a sliding chromatic cluster played by muted violins.


          In his theoretical work New Musical Resources (1930), a major influence on the classical avant-garde for many decades, Cowell argued that clusters should not be employed simply for colour:


          
            In harmony it is often better for the sake of consistency to maintain a whole succession of clusters, once they are begun; since one alone, or even two, may be heard as a mere effect, rather than as an independent and significant procedure, carried with musical logic to its inevitable conclusion.

          


          


          In later classical music
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          In 1922, composer Dane Rudhyar, a friend of Cowell's, declared approvingly that the development of the tone cluster "imperilled [the] existence" of "the musical unit, the note." While that threat was not to be realized, clusters began to appear in the works of a growing number of composers. Already, Aaron Copland had written his Three Moods (aka Trois Esquisses; 192021) for pianoits name an apparent homage to a piece of Leo Ornstein'swhich includes a triple- forte cluster. The most renowned composer to be directly inspired by Cowell's demonstrations of his tone cluster pieces was Bla Bartk, who requested Cowell's permission to employ the method. Bartk's Piano Sonata (1926) and Out of Doors (1926), his first significant works after three years in which he produced little, both feature tone clusters. In the 1930s, Cowell's student Lou Harrison utilized keyboard clusters in several works such as his Prelude for Grandpiano (1937). At least as far back as 1942, John Cage, who also studied under Cowell, began writing piano pieces with cluster chords; In the Name of the Holocaust, from December of that year, includes chromatic, diatonic, and pentatonic clusters. Olivier Messiaen's Vingt regards sur l'enfant Jsus (1944), often described as the most important solo piano piece of the first half of the twentieth century, employs clusters throughout. They would feature in numerous subsequent piano works, by a wide range of composers. Karlheinz Stockhausen and George Crumb are among those who have employed them frequently.


          While tone clusters are coventionally associated with the piano, and the solo piano repertoire in particular, they have also assumed important roles in compositions for chamber groups and larger ensembles. Robert Reigle identifies Croatian composer Josip Slavenski's organ-and-violin Sonata Religiosa (1925), with its sustained chromatic clusters, as "a missing link between Ives and [Gyrgy] Ligeti." Bartk employs both diatonic and chromatic clusters in his Fourth String Quartet (1928). The sound mass technique in such works as Ruth Crawford Seeger's String Quartet (1931) and Iannis Xenakis's Metastasis (1955) is an elaboration of the tone cluster. In one of the most famous pieces associated with the sound mass aesthetic, Krzysztof Penderecki's Threnody to the Victims of Hiroshima (1959), for fifty-two string instruments, the quarter-tone clusters "see[m] to have abstracted and intensified the features that define shrieks of terror and keening cries of sorrow." In 1961, Ligeti wrote perhaps the largest cluster chord everin the orchestral Atmosphres, every note in the chromatic scale over a range of five octaves is played at once (quietly). The eighth movement of Messiaen's oratorio La Transfiguration de Notre Seigneur Jsus-Christ (196569) features "a shimmering halo of tone-cluster glissandi" in the strings, evoking the "bright cloud" to which the narrative refers ( listen). In Morton Feldman's Rothko Chapel (1971), "Wordless vocal tone clusters seep out through the skeletal arrangements of viola, celeste, and percussion." Aldo Clementi's chamber ensemble piece Ceremonial (1973) evokes both Verdi and Ives, combining the original extended-duration and mass cluster concepts: a weighted wooden board placed on an electric harmonium maintains a tone cluster throughout the work. Judith Bingham's Prague (1995) gives a brass band the opportunity to create tone clusters. Keyboard clusters are set against orchestral forces in piano concertos such as Einojuhani Rautavaara's first (1969) and Esa-Pekka Salonen's (2007), the latter suggestive of Messiaen. The choral compositions of Eric Whitacre often employ clusters.


          Three composers who made frequent use of tone clusters for a wide variety of ensembles are Giacinto Scelsi, Alfred Schnittkeboth of whom often worked with them in microtonal contextsand Lou Harrison. Scelsi employed them for much of his career, including in his last large-scale work, Pfhat (1974), which premiered in 1986. They are found in works of Schnittke's ranging from the Quintet for Piano and Strings (197276), where "microtonal strings fin[d] tone clusters between the cracks of the piano keys," to the choral Psalms of Repentance (1988). Harrison's many pieces featuring clusters include Pacifika Rondo (1963), Concerto for Organ with Percussion (1973), Piano Concerto (198385), Three Songs for male chorus (1985), Grand Duo (1988), and Rhymes with Silver (1996). With his partner William Colvig, Harrison developed a device to facilitate high-speed keyboard cluster performance:


          
            the "octave bar," a flat wooden device approximately two inches high with a grip on top and sponge rubber on the bottom, with which the player strikes the keys. Its length spans an octave on a grand piano. The sponge rubber bottom is sculpted so that its ends are slightly lower than its centre, making the outer tones of the octave sound with greater force than the intermediary pitches. The pianist can thus rush headlong through fearfully rapid passages, precisely spanning an octave at each blow.

          


          


          In jazz
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          Tone clusters have been employed by jazz artists in a variety of styles, since the very beginning of the form. Around the turn of the twentieth century, Storyville pianist Jelly Roll Morton began performing a ragtime adaptation of a French quadrille, introducing large chromatic tone clusters played by his left forearm. The growling effect led to Morton dubbing the piece his "Tiger Rag" ( listen). In 1909, Scott Joplin's deliberately experimental "Wall Street Rag" included a section prominently featuring notated tone clustersapparently the first published work in the history of Western music with a cluster sequence. The fourth of Artie Matthews's Pastime Rags (191320) features dissonant right-hand clusters. Thelonious Monk, in pieces such as "Introspection" (1946) and "Off Minor" (1947), uses clusters as dramatic figures within the central improvisation and to accent the tension at its conclusion. They are heard on Art Tatum's "Mr. Freddy Blues" (1950), undergirding the cross-rhythms. By 1953, Dave Brubeck was employing piano tone clusters and dissonance in a manner anticipating the style free jazz pioneer Cecil Taylor would soon develop. The approach of hard bop pianist Horace Silver is an even clearer antecedent to Taylor's use of clusters. During the same era, clusters appear as punctuation marks in the lead lines of Herbie Nichols. In "The Gig" (1955), described by Francis Davis as Nichols's masterpiece, "clashing notes and tone clusters depic[t] a pickup band at odds with itself about what to play." Recorded examples of Duke Ellington's piano cluster work include "Summertime" (1961) and ...And His Mother Called Him Bill (1967).


          In jazz, as in classical music, tone clusters have not been restricted to the keyboard. In the 1930s, the Jimmie Lunceford Orchestra's "Stratosphere" included ensemble clusters among an array of progressive elements. The Stan Kenton Orchestra's April 1947 recording of "If I Could Be With You One Hour Tonight," arranged by Pete Rugolo, features a dramatic four-note trombone cluster at the end of the second chorus. As described by critic Fred Kaplan, a 1950 performance by the Duke Ellington Orchestra features arrangements with the collective "blowing rich, dark, tone clusters that evoke Ravel." In the early 1960s, arrangements by Bob Brookmeyer and Gerry Mulligan for Mulligan's Concert Jazz Band employed tone clusters in a dense style bringing to mind both Ellington and Ravel. The "tart tone cluster" that "pierces a song's surfaces and penetrates to its heart" has been called a specialty of guitarist Jim Hall's.


          Clusters are especially prevalent in the realm of free jazz. Cecil Taylor has used them extensively as part of his improvisational method since the mid-1950s. Like much of his musical vocabulary, his clusters operate "on a continuum somewhere between melody and percussion." One of Taylor's primary purposes in adopting clusters was to avoid the dominance of any specific pitch. Leading free jazz composer, bandleader, and pianist Sun Ra often used them to rearrange the musical furniture, as described by scholar John F. Szwed:


          
            When he sensed that [a] piece needed an introduction or an ending, a new direction or fresh material, he would call for a space chord, a collectively improvised tone cluster at high volume which "would suggest a new melody, maybe a rhythm." It was a pianistically conceived device which created another context for the music, a new mood, opening up fresh tonal areas.

          


          As free jazz spread in the 1960s, so did the use of tone clusters. In comparison with what John Litweiler describes as Taylor's "endless forms and contrasts," the solos of Muhal Richard Abrams employ tone clusters in a similarly free, but more lyrical, flowing context. Guitarist Sonny Sharrock made them a central part of his improvisations, executing "glass-shattering tone clusters that sounded like someone was ripping the pickups out of the guitar without having bothered to unplug it from its overdriven amplifier." Pianist Marilyn Crispell has been another major free jazz proponent of the tone cluster, frequently in collaboration with Anthony Braxton, who played with Abrams early in his career. Since the 1990s, Matthew Shipp has built on Taylor's innovations with the form. European free jazz pianists who have contributed to the development of the tone cluster palette include Gunter Hampel and Alexander von Schlippenbach.


          Don Pullen, who bridged free and mainstream jazz, "had a technique of rolling his wrists as he improvisedthe outside edges of his hands became scarred from itto create moving tone clusters. Building up from arpeggios, he could create eddies of noise on the keyboard...like concise Cecil Taylor outbursts." John Medeski employs tone clusters as keyboardist for Medeski, Martin, and Wood, which mixes free jazz elements into its soul jazz/ jam band style.


          


          In popular music


          Like jazz, rock and roll has made use of tone clusters since its birth, if characteristically in a less deliberate mannermost famously, Jerry Lee Lewis's live-performance piano technique of the 1950s, involving fists, arms, flying feet, and derrire. On The Velvet Underground's " Sister Ray," recorded in September 1967, organist John Cale uses tone clusters within the context of a drone; the song is apparently the closest approximation on record of the band's early live sound. Around the same time, Doors keyboardist Ray Manzarek began introducing clusters into his solos during live performances of the band's hit " Light My Fire." Kraftwerk's self-titled 1970 debut album employs organ clusters to add variety to its repeated tape sequences. Tone clusters are often employed in the scoring of horror and science-fiction films.


          


          Use in other music


          In traditional Japanese gagaku, the imperial court music, a tone cluster performed on sh (a type of mouth organ) is generally employed as a harmonic matrix. Lou Harrison's Pacifika Rondo, which mixes Eastern and Western instrumentation and styles, mirrors this approachsustained organ clusters emulate the sound and function of the sh. Malayan folk musicians employ a mouth organ that similarly produces tone clusters. The characteristic musical form played on the bin-baja, a strummed harp of central India's Pardhan people, has been described as a "rhythmic ostinato on a tone cluster."


          
            Retrieved from " http://en.wikipedia.org/wiki/Tone_cluster"
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          The Kingdom of Tonga ( Tongan for "south") is an archipelago in the south Pacific Ocean comprising 169 islands, 36 of them inhabited, stretching over a distance of about 800 kilometres (500 miles) in a north-south line. The islands lie south of Samoa and are about a third of the way between New Zealand and Hawaii.


          Tonga is the only surviving monarchy among the island nations of the Pacific Ocean, as well as being the only island nation never to have been formally colonized.


          The islands are also known as the Friendly Islands because of the friendly reception accorded to Captain Cook on his first visit in 1773. He happened to arrive at the time of the ʻinasi festival, the yearly donation of the first fruits to the Tu'i Tonga, the islands' paramount chief, and was invited to the festivities. According to the writer William Mariner, in reality the chiefs had wanted to kill Cook during the gathering, but had been unable to agree on a plan.


          


          History


          Archaeological evidence shows that the first settlers in Tonga sailed from the Santa Cruz Islands, as part of the original Austronesian-speakers' ( Lapita) migration which originated out of S.E. Asia some 6,000 years ago. Archaeological dating places Tonga as the oldest known site in Polynesia for the distinctive Lapita ceramic ware, at 2,8002,750 years ago. The " Lapita" people lived and sailed, traded, warred, and intermarried in the islands now known as Tonga, Samoa, and Fiji for 1,000 years, before more explorers set off towards the east to discover the Marquesas, Tahiti, and eventually the rest of the islands of the Pacific Ocean. For this reason, Tonga, Samoa and Fiji are described by anthropologists as the cradle of Polynesian culture and civilization.


          By the 12th century, Tongans, and the Tongan paramount chief, the Tuʻi Tonga, were known across the Pacific, from Niue to Tikopia, sparking some historians to refer to a ' Tongan Empire'. In the 15th century and again in the 17th, civil war erupted. It was in this context that the first Europeans arrived, beginning with Dutch explorers Willem Schouten and Jacob Le Maire in 1616, who called on the northern island of Niuatoputapu, and Abel Tasman, who visited Tongatapu and Haʻapai in 1643. Later noteworthy European visits were by Captain Cook in 1773, 1774, and 1777, Alessandro Malaspina in 1793, the first London missionaries in 1797, and the Wesleyan Methodist Walter Lawry Buller in 1822.


          Tonga was united into a Polynesian kingdom in 1845 by the ambitious young warrior, strategist, and orator Tāufaʻāhau. He held the chiefly title of Tuʻi Kanokupolu, but was baptised with the name King George. In 1875, with the help of missionary Shirley Baker, he declared Tonga a constitutional monarchy, formally adopted the western royal style, emancipated the 'serfs', enshrined a code of law, land tenure, and freedom of the press, and limited the power of the chiefs.


          Tonga became a British protected state under a Treaty of Friendship on 18 May 1900, when European settlers and rival Tongan chiefs tried to oust the second king. Within the British Empire, which posted no higher permanent representative on Tonga than a British Consul (1901-1970), it was part of the British Western Pacific Territories (under a colonial High Commissioner, then residing on Fiji) from 1901 until 1952.


          The Treaty of Friendship and Tonga's protectorate status ended in 1970 under arrangements established prior to her death by Queen Salote Tupou III. Tonga joined the Commonwealth of Nations in 1970 (atypically as an autochthonous monarchy, that is one with its own hereditary monarch rather than Elizabeth II), and the United Nations in September 1999. While exposed to colonial forces, Tonga has never lost indigenous governance, a fact that makes Tonga unique in the Pacific and gives Tongans much pride, as well as confidence in their monarchical system. As part of cost cutting measures across the British Foreign Service, the British Government closed the British High Commission in Nukuʻalofa in March 2006, transferring representation of British interests in Tonga to the UK High Commissioner in Fiji. The last resident British High Commissioner was Paul Nessling..


          


          Geography


          


          


          Administrative divisions


          Tonga is divided into 3 administrative divisions: Ha'apai, Tongatapu and Vava'u.


          


          Politics


          Tonga is a constitutional monarchy. The reverence for the monarch is likened to that held in earlier centuries for the sacred paramount chief, the Tuʻi Tonga. Criticism of the monarch is held to be contrary to Tongan culture and etiquette. A direct descendant of the first monarch, King George Tupou V, his family, some powerful nobles, and a growing non-royal elite caste live in much wealth, with the rest of the country living in relative poverty. The effects of this disparity are mitigated by three factors: education, medicine, and land tenure.


          Tonga's education system is free and mandatory for all children up to the age of fourteen, with only nominal fees for secondary education, and foreign-funded scholarships for post-secondary education. Tongans are well-educated, with a 98% literacy rate, and higher education up to and including medical and graduate degrees.


          Tongans also have universal access to a socialized medicine system. Tongan land is constitutionally protected and cannot be sold to foreigners (although it may be leased). While there is a land shortage on the urbanized main island of Tongatapu (where 70% of the population resides), there is farm land available in the outlying islands. The majority of the population engages in some form of subsistence production of food, with approximately half producing almost all of their basic food needs through farming, sea harvesting, and animal husbandry. Women and men have equal access to education and health care, and are fairly equal in employment, but women are discriminated against in land holding, electoral politics, and government ministries. However, in Tongan tradition women enjoy a higher social status than men, a cultural trait that is unique among the insular societies of the Pacific.
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          There is a pro-democracy movement in Tonga, which emphasizes reforms including better representation in the Parliament for the majority commoners, and better accountability in matters of state. An overthrow of the monarchy itself is not part of the movement and the institution of monarchy continues to hold popular support, even while reforms are advocated. Until recently, the governance issue was generally ignored by the leaders of other countries, but major aid donors and neighbours New Zealand and Australia are now expressing concerns about some Tongan government actions.


          Following the precedents of Queen Sālote, and with numerous international advisors, the government of Tonga under King Tāufaʻāhau Tupou IV has monetized the economy, internationalized the medical and education system, and enabled access by commoners to increasing forms of material wealth (houses, cars, and other commodities), education, and overseas travel. The government has supported Olympic and other international sports competition, and contributed Peacekeepers to the United Nations (notably to Bougainville and the Solomon Islands). The Tongan government also supported the American ' coalition of the willing' action in Iraq, and a small number of Tongan soldiers were deployed, as part of an American force, to Iraq in late 2004. However, the contingent of 40+ troops returned home on 17 December 2004. In 2007, a second contingent was sent to Iraq while a third left Tonga in January 2008 to be part of Tonga's continuous support for the coalition.


          The previous king, Tāufaʻāhau and his government have made some problematic economic decisions and are accused of wasting millions of dollars in poor investments. The problems have mostly been driven by attempts to increase national revenue through a variety of schemes, considering making Tonga a nuclear waste disposal site (an idea floated in the mid-90s by the current crown prince); selling Tongan Protected Persons Passports (which eventually forced Tonga to nationalize the purchasers, sparking ethnicity-based concerns within Tonga); registering foreign ships (which proved to be engaged in illegal activities, including shipments for al-Qaeda); claiming geo-orbital satellite slots (the revenue from which seems to belong to the Princess Royal, not the state); holding a long-term charter on an unusable Boeing 757 that was sidelined in Auckland Airport, leading to the collapse of Royal Tongan Airlines; building an airport hotel and potential casino with an Interpol-accused criminal; and approving a factory for exporting cigarettes to China (against the advice of Tongan medical officials, and decades of health promotion messaging). The king has proved vulnerable to speculators with big promises and lost several million (reportedly 26 million USD) to Jesse Bogdonoff, a financial adviser who called himself the king's Court Jester. The police have imprisoned pro-democracy leaders, and the government repeatedly confiscated the newspaper The Tongan Times (which was printed in New Zealand and sold in Tonga) because the editor had been vocally critical of the king's mistakes. Notably, the Keleʻa, produced specifically to critique the government and printed in Tonga by pro-democracy leader ʻAkilisi Pōhiva, was not banned during that time. Pōhiva, however, had been subjected to harassment in the form of frequent lawsuits.
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          In mid-2003, the government passed a radical constitutional amendment to "Tonganize" the press, by licensing and limiting freedom of the press, so as to protect the image of the monarchy. The amendment was defended by the government and by royalists on the basis of traditional cultural values. Licensure criteria include 80% ownership by Tongans living in the country. As of February 2004, those papers denied licenses under the new act included the Taimi ʻo Tonga (Tongan Times), the Keleʻa and the Matangi Tonga, while those which were permitted licenses were uniformly church-based or pro-government. The bill was opposed in the form of a several-thousand-strong protest march in the capital, a call by the Tuʻi Pelehake (a prince, nephew of the king and elected member of parliament) for Australia and other nations to pressure the Tongan government to democratize the electoral system, and a legal writ calling for a judicial investigation of the bill. The latter was supported by some 160 signatories, including seven of the nine elected "People's Representatives". The strong-arm tactics and gaffes have overshadowed the good that the aged king had done in his lifetime, as well as the many beneficial reforms of his son, ʻAhoʻeitu ʻUnuakiʻotonga Tukuʻaho (Lavaka Ata ʻUlukālala), who was Prime Minister from 3 January 2000 to 11 February 2006. The former Crown Prince and current monarch, Tupoutoʻa, and Pilolevu, the Princess Royal, remained generally silent on the issue. In total, the changes threatened to destabilize the polity, fraction support for the status quo, and place further pressure on the monarchy.


          In 2005 the government spent several weeks negotiating with striking civil service workers before reaching a settlement. The civil unrest that ensued was not limited to just Tonga; protests outside the king's New Zealand residence made headlines, too. A constitutional commission is currently (2005-06) studying proposals to update the constitution.


          Prime Minister Prince ʻAhoʻeitu ʻUnuakiʻotonga Tukuʻaho (Lavaka Ata ʻUlukālala) resigned suddenly on 11 February 2006, and also gave up his other cabinet portfolios. He was replaced in the interim by the elected Minister of Labour, Dr Feleti Sevele.


          The co-chairman of the constitutional reform commission His Royal Highness ʻUluvalu (Prince Tuipelehake), 55, who was a nephew of the King, and his wife, Kaimana Aleamotuʻa, 45, were killed by an 18-year old female teenager driving a Ford Mustang as she was racing in a California freeway near Menlo Park about 30 miles south of San Francisco, California, on 5 July 2006. The teenager was reported to have been travelling around 100mph upon hitting the red Ford Explorer carrying the two and also instantly killing the driver of the Explorer. The teenager was not hurt in the accident.


          The Tongan government formally announced on Monday, 11 September 2006 that King Tupou IV died late Sunday night in Mercy Hospital in Auckland, New Zealand, where he had been receiving treatment for much of the past year. He was 88 and had reigned for 41 years.


          He was succeeded by his eldest son, Tupoutoʻa, now ruling under the title Siaosi Tupou V.


          The public expected some changes under the new monarch. On November 16, 2006, rioting broke out in the capital city of Nuku'alofa when it seemed that the parliament would adjourn for the year without having made any advances in increasing democracy in government. Pro-democracy activists burned and looted shops, offices, and government buildings. As a result, more than 60% of the downtown area was destroyed, and as many as 6 people died.


          


          Kings and queens of modern Tonga


          
            	King George Tupou I (1875-1893)


            	King George Tupou II (1893-1918)


            	Queen Salote Tupou III (1918-1965)


            	King Taufa'ahau Tupou IV (1965-2006)


            	King George Tupou V (2006-present)

          


          


          Economy
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          Tonga's economy is characterized by a large non monetary sector and a heavy dependence on remittances from the half of the country's population that lives abroad, chiefly in Australia, New Zealand, and the United States. The monetary sector of the economy is dominated and largely owned by the royal family and nobles. This is particularly true of the telecommunications and satellite services. Much of small business, particularly retail establishments on Tongatapu, is now dominated by recent Chinese immigrants who arrived under a cash-for-passports scheme that ended in 1998.


          The manufacturing sector consists of handicrafts and a few other very small scale industries, all of which contribute only about 3% of GDP. Commercial business activities also are inconspicuous and, to a large extent, are dominated by the same large trading companies found throughout the South Pacific. In September 1974, the country's first commercial trading bank, the Bank of Tonga, opened. There are no Patent Laws in Tonga.


          Rural Tongans rely on plantation and subsistence agriculture. Coconuts, vanilla beans, bananas and root crops such as yams, taro and cassava, are the major cash crops. The processing of coconuts into copra and desiccated (dried) coconut was once the only significant industry but deteriorating prices on the world market has brought this once vibrant industry, as everywhere throughout the island nations of the south Pacific, to a complete standstill. Pigs and poultry are the major types of livestock. Horses are kept for draft purposes, primarily by farmers working their 'api 'uta (a plot of bushland). More cattle are being raised, and beef imports are declining. The export of squash to Japan once brought relief to a struggling economy but recently local farmers are increasingly wary of this market due to price fluctuations, not to mention the huge financial risks involved.


          Tonga's development plans emphasize a growing private sector, upgrading agricultural productivity, revitalizing the squash and vanilla bean industries, developing tourism, and improving the island's communications and transportation systems. Substantial progress has been made, but much work remains to be done. A small but growing construction sector is developing in response to the inflow of aid monies and remittances from Tongans abroad. It remains to be said that the most significant contributor to Tonga's economy are remittances from Tongans living abroad. In recognition of such a crucial contribution, the present Tongan government has created a new department within the Prime Minister's Office with the sole purpose of catering for the needs of Tongans living abroad. Furthermore, the Tongan Parliament in 2007 amended citizenship laws to allow Tongans especially those living overseas to hold dual citizenship.


          Efforts are being made to discover ways to diversify. One hope is seen in fisheries; tests have shown that sufficient skipjack tuna pass through Tongan waters to support a fishing industry. Another potential development activity is exploitation of forests, which cover 35% of the kingdom's land area but are decreasing as land is cleared. Coconut trees past their prime bearing years also provide a potential source of timber.


          The tourist industry is relatively undeveloped; however, the government recognizes that tourism can play a major role in economic development, and efforts are being made to increase this source of revenue. Cruise ships often stop in Nukuʻalofa and Vavaʻu.


          Vava'u in fact is well known for its whale watching, game fishing, surfing, beaches and the like and is increasingly becoming a major player in the South Pacific tourism market.


          Real estate companies have also just started to spring up in Tonga; as such, they were basically unheard of less than a decade ago. These have provided a way of making income for many Tongans as nearly every male Tongan has plots of land that he has never seen and the leasing of this valuable and attractive land allows the Tongan to live in a comfort not experienced before. There are also many Tongans who work as commission agents and earn a living by finding available land parcels and bringing them to local ex-pats or computer savvy Tongans to list on-line. Some of these so-called real estate companies have done more harm than good and one would be wise to be careful when dealing with them, however for the most part acquiring real estate in Tonga is a simple, straight forward and hassle free process.


          In 2005 the country became eligible to become a member of the World Trade Organization, however on 25 July 2006 it was announced that Tonga has deferred its membership of the WTO until July next year according to the Tongan Prime Minister, Dr Feleti Sevele.


          The delay he said did not mean that Tonga was withdrawing its WTO membership application, but to give Tonga more time to improve its tariff system.


          


          Demographics


          Almost two-thirds of the 112,422 inhabitants of the Kingdom of Tonga live on its main island, Tongatapu. Although an increasing number of Tongans have moved into the only urban and commercial centre, Nukuʻalofa, where European and indigenous cultural and living patterns have blended, village life and kinship ties continue to be important throughout the country. Everyday life is heavily influenced by Polynesian traditions and especially by the Christian faith; for example, all commerce and entertainment activities cease from midnight Saturday until midnight Sunday, and the constitution declares the Sabbath to be sacred, forever. The majority of Tongans are Methodists with a significant Catholic minority. By their own church statistics, Mormons claim 48 percent of the population, thereby substantiating their claim that Tonga is the most Mormon nation in the world.


          Tongans, Polynesian by ethnicity with a very small mixture of Melanesian, represent more than 98% of the inhabitants. The rest are European, mixed European, and other Pacific Islanders. There also are several hundred Chinese.


          Primary education between ages 6 and 14 is compulsory and free in state schools. Mission schools provide about 8% of the primary and 90% of the secondary level of education. State schools make up for the rest. Higher education includes teacher training, nursing and medical training, a small private university, a women's business college, and a number of private agricultural schools. Most higher education is pursued overseas.


          The Tongan language is the official language of the islands, along with English. Tongan is an Austronesian language which is closely related to Wallisian ( Uvean), Niuean and other Polynesian languages such as Hawaiian and Samoan.


          70% of Tongan women aged 15-85 are obese. Tonga and nearby Nauru have the worlds fattest populations .


          


          Culture and Diaspora
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          The Tongan archipelago has been inhabited for perhaps 3,000 years, since settlement in late Lapita times. The culture of its inhabitants has surely changed greatly over this long time period. Before the arrival of European explorers in the late 1600s and early 1700s, the Tongans were in frequent contact with their nearest Oceanic neighbors, Fiji and Samoa. In the 1800s, with the arrival of Western traders and missionaries, Tongan culture changed dramatically. Some old beliefs and habits were thrown away, and others adopted. Some accommodations made in the 1800s and early 1900s are now being challenged by changing Western civilization.


          Contemporary Tongans often have strong ties to overseas lands. Many Tongans have emigrated to Australia, New Zealand, and the United States to seek employment and a higher standard of living. U.S. cities with significant Tongan American populations include Portland, Oregon; Anchorage, Alaska; San Mateo, California; East Palo Alto, California; Oakland, California; Los Angeles, California; Salt Lake City, Utah; Honolulu, Hawaii; and Euless, Texas (in the Dallas/Fort Worth metroplex). Large Tongan communities can also be found in Auckland, New Zealand and in Sydney, Australia. This Tongan diaspora is still closely tied to relatives at home, and a significant portion of Tonga's income derives from remittances to family members (often aged) who prefer to remain in Tonga.


          Tongans, therefore, often have to operate in two different contexts, which they often call anga fakatonga, the traditional Tongan way, and anga fakaplangi, the Western way. A culturally adept Tongan learns both sets of rules and when to switch between them.


          


          Sport


          Rugby union is the national sport in Tonga, and the national team ('Ikale Tahi or Sea Eagles) has performed quite well on the international stage. Although the national team has not performed as well as neighboring Samoa and Fiji, Tonga has competed at four Rugby World Cups, the first being in 1987. The 2007 Rugby World Cup was its most successful to date, with Tonga winning both of its first two matches, against the USA 25-15 and Samoa 19-15; and came very close to upsetting the eventual winners of the 2007 tournament, the South African Springboks, losing 30-25 in the end. They then lost to England 36-20 in their last pool game to end their hopes of making the knockout stages but were by no means disgraced. In fact, by picking up third place in their pool games behind South Africa and England, Tonga has since been rewarded with automatic qualification for the 2011 Rugby World Cup to be held in New Zealand.


          Its best result prior to 2007 was in 1995 when they won one game beating Ivory Coast 29-11, and 1999 when they won one game beating Italy 28-25 (although with only 14 men they lost heavily to England in 1999, 10-101). Tonga performs the ' Sipi Tau' (war dance) before its matches. Tonga used to compete in the Pacific Tri-Nations against Samoa and Fiji which has now been replaced by the IRB Pacific 6 Nations involving as well Japan, the second string All Blacks (Junior All Blacks) and Wallabies (Australia A) although from 2008 the Junior All Blacks would be replaced by the Maori All Blacks. At club level, there are the Datec Cup Provincial Championship and the Pacific Rugby Cup. Rugby union is governed by the Tonga Rugby Football Union, which is also a member of the Pacific Islands Rugby Alliance. Tonga contributes to the Pacific Islanders rugby union team. Jonah Lomu, Viliami (William) 'Ofahengaue and George Smith are all of Tongan descent. Rugby is popular in the nation's schools and students from schools such as Tupou College are regularly offered scholarships from New Zealand, Australia and Japan. It should be added, however, that many players of Tongan descent also make it big in the Australian National Rugby League competition. These include Willy Mason, Brent Kite, Willie Tonga, Anthony Tupou, Antonio Kaufusi, Israel Folau, to name but a few.


          Tongan Boxer Paea Wolfgram won the silver medal in the Super Heavyweight division (> 91kg) at the 1996 Atlanta Summer Olympics. To date, he remains the only Pacific islander to ever win a medal at the Olympics.


          Tongan women are known for being skillful jugglers .


          


          Recent Developments


          In July 2006, two members of the Tongan Royal Family, Prince Tu'ipelehake and his wife, were killed along with their driver in San Francisco, when their car was hit by a driver participating in a street race. The driver was convicted of three counts of misdemeanor vehicular manslaughter in June and sentenced on August 24 2007, to two years in county jail for her participation in the deaths of the prince, princess, and their driver.


          


          Miscellany


          
            	On either his 1773 or 1777 visit, Captain Cook presented a tortoise to the king. This tortoise, known thereafter as Tuʻi Malila, lived to be either 188 or 192 years old. It was listed in the Guinness Book of World Records as the oldest animal (kingdom Animalia) on record.


            	The late king of Tonga (Tupou IV) had for some time been listed in the Guinness Book of World Records as the heaviest monarch in the world.


            	Tonga is famous as the location where Fletcher Christian forced William Bligh into an open boat during the mutiny on HMS Bounty (1789). Bligh briefly went ashore at Tofua, which was then heavily populated, in search of water. The Tongans fought Bligh and killed a member of his crew, forcing Bligh back out into the open ocean. Bligh and his small crew eventually made their way to the Dutch East Indies, setting a record for the longest voyage in an open boat (3618 nautical miles / 6701 km).


            	In 1972, the military of Tonga took over the territory of the micronation Republic of Minerva, which had created an artificial island on the Minerva reefs. Tonga's claim has since been disputed by neighboring Fiji, as well as by a group claiming to be the "government in exile" of the Principality of Minerva.


            	In Wil McCarthy's The Queendom of Sol, a series of science fiction novels, the Queen of Sol is said to be a descendant of the Tongan royal family.


            	The Walt Disney film The Other Side of Heaven, is based on the real life story of a young (Mormon) missionary in Tonga, though the film was shot on location in the Cook Islands.


            	Tonga has more PhDs per capita than any other country .


            	The members of the R&B/dance group The Jets, which scored a number of US hits in the 1980s, are originally from Tonga although most of the group were born in the US. They are all children of Maikeli and Vake Wolfgramm, both of whom migrated to the United States in the early 1960's.


            	Fictional Summer Heights High character Jonah Takalua is from Tonga, created by Australian comedian Chris Lilley.
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          Anthony Charles Lynton Blair (born 6 May 1953) is a British politician who served as Prime Minister of the United Kingdom from 2 May 1997 to 27 June 2007, Leader of the Labour Party from 1994 to 2007 and Member of Parliament for Sedgefield from 1983 to 2007. On the day he stood down as Prime Minister, he was appointed official Envoy of the Quartet on the Middle East on behalf of the United Nations, the European Union, the United States and Russia, and stepped down as an MP.


          Tony Blair was elected Leader of the Labour Party in July 1994 following the sudden death of his predecessor, John Smith. Under Blair's leadership the party abandoned many policies that it had held for decades. Labour won a landslide victory in the 1997 general election, which ended 18 years of rule by the Conservative Party with the heaviest Conservative defeat since 1832.


          Blair is the Labour Party's longest-serving Prime Minister, the only person to have led the Labour Party to three consecutive general election victories, and the only Labour Prime Minister to serve consecutive terms more than one of which was at least four years long.


          Gordon Brown, Blair's Chancellor of the Exchequer during his entire ten years in office, succeeded him as Leader of the Labour Party on 24 June 2007 and as Prime Minister on 27 June 2007.


          


          Background and family life


          Blair was born at the Queen Mary Maternity Home in Edinburgh, Scotland on 6 May 1953, the second son of Leo and Hazel Blair (ne Corscadden). Leo Blair, the illegitimate son of two English actors, had been adopted by a Glasgow shipyard worker named James Blair and his wife Mary as a baby. Hazel Corscadden was the daughter of George Corscadden, a butcher and Orangeman who had moved to Glasgow in 1916 but returned to (and died in) Ballyshannon in 1923, where his wife Sarah Margaret ne Lipsett gave birth to Blair's mother Hazel above her family's grocery shop. The Lipsett family in Donegal supposedly originated with a German Jewish immigrant to Ireland prior to the 18th century . George Corscadden was from a family of Protestant farmers in County Donegal, Ireland, who descended from Scottish settlers that took their family name from Garscadden, now part of Glasgow. The Blair family was often taken on holiday to Rossnowlagh, a beach resort near Hazel's hometown of Ballyshannon which is the venue of the main Orange order parade in the Republic of Ireland. Tony Blair has one elder brother, William Blair, who is a barrister and Queen's Counsel (QC), and a younger sister, Sarah. Blair spent the first 19 months of his life at the family home in Paisley Terrace in the Willowbrae area of Edinburgh. During this period his father worked as a junior tax inspector whilst also studying for a law degree from the University of Edinburgh. His family spent three and a half years in the 1950s living in Adelaide, Australia, where his father was a lecturer in law at the University of Adelaide. The Blairs lived close to the university, in the suburb of Dulwich.


          The family returned to Britain in the late 1950s, living for a time with Hazel Blair's stepfather William McClay and her mother at their home in Stepps, near Glasgow. He spent the remainder of his childhood in Durham, England, his father being by then a lecturer at Durham University. After attending Durham's Chorister School from 1961 to 1966, Blair boarded at Fettes College, a notable independent school in Edinburgh, where he met Charlie Falconer (a pupil at the rival Edinburgh Academy), whom he later appointed Lord Chancellor. He reportedly modelled himself on Mick Jagger. His teachers were unimpressed with him: his biographer, John Rentoul reported that, "All the teachers I spoke to when researching the book said he was a complete pain in the backside, and they were very glad to see the back of him". Blair was arrested at Fettes, having being mistaken for a burglar as he climbed into his dormitory using a ladder, after being out late.
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          After Fettes, Blair spent a year in London, where he attempted to find fame as a rock music promoter, before going up to the University of Oxford to read jurisprudence at St John's College. As a student, he played guitar and sang for a rock band called Ugly Rumours. During this time, he dated future American Psycho director Mary Harron. Whilst at Oxford, Blair's mother Hazel died of cancer which was said to have greatly affected Blair. After graduating from Oxford with a second class degree, Blair became a member of Lincoln's Inn, enrolled as a pupil barrister and met his future wife, Cherie Booth (daughter of the actor Tony Booth) at the Chambers founded by Derry Irvine (who was to be Blair's first Lord Chancellor), 11 King's Bench Walk Chambers. He acted predominantly for employers or wealthier clients, as in Nethermere v. Gardiner where he unsuccessfully defended employers that had refused holiday pay to employees at a trouser factory. Rentoul records that, according to his lawyer friends, Blair was much less concerned about which party he was affiliated with than about his aim of becoming Prime Minister.


          Blair married Booth, a practising Roman Catholic and future Queen's Counsel, on 29 March 1980. They have four children ( Euan, Nicky, Kathryn and Leo). Leo (born 20 May 2000) was the first legitimate child born to a serving Prime Minister in over 150 years, since Francis Russell was born to Lord John Russell on 11 July 1849.


          Although the Blairs stated that they had wished to shield their children from the media, their children's education was a cause of political controversy. All three attended the Roman Catholic London Oratory School, criticised by left-wingers for its selection procedures, instead of a poorly-performing Roman Catholic school in Labour-controlled Islington, where they then lived, in Richmond Avenue. There was further criticism when it was revealed that Euan received private coaching from staff from Westminster School.


          


          Early political career


          Blair joined the Labour Party shortly after graduating from Oxford in 1975. During the early 1980s, he was involved in Labour politics in Hackney South and Shoreditch, where he aligned himself with the " soft left" of the party. He unsuccessfully attempted to secure selection as a candidate for Hackney Borough Council. Through his father-in-law, the actor Tony Booth, he contacted Labour MP Tom Pendry to ask for help in pursuing a Parliamentary career. Pendry gave him a tour of the House of Commons and advised him to stand for selection as a candidate in the forthcoming by-election in the safe Conservative seat of Beaconsfield, where Pendry knew a senior member of the local party. Blair was chosen as the candidate; at the Beaconsfield by-election he won only 10% of the vote and lost his deposit, but he impressed Labour Party leader Michael Foot and acquired a profile within the party. In contrast to his later centrism, Blair described himself in this period as a Socialist. A letter that he wrote to Foot in July 1982, eventually published in June 2006, gives an indication of his outlook at this time.


          In 1983 Blair found that the newly created constituency of Sedgefield, a notionally safe Labour seat near where he had grown up in Durham, had no Labour candidate. Several sitting MPs displaced by boundary changes were interested in securing selection to fight the seat. He found a branch that had not made a nomination and arranged to visit them. With the crucial support of John Burton, he won their endorsement; at the last minute he was added to the shortlist and won the selection over displaced sitting MP Les Huckfield. Burton later became his agent and one of his most trusted and longest-standing allies.


          Blair's election literature in the 1983 UK general election endorsed left-wing policies that the Labour Party advocated in the early 1980s. He called for Britain to leave the EEC, though he had told his selection conference that he personally favoured continuing membership. He also supported unilateral nuclear disarmament as a member of the Campaign for Nuclear Disarmament. Blair was helped on the campaign trail by soap actress Pat Phoenix, his father-in-law's girlfriend. Blair was elected as MP for Sedgefield, despite the party's landslide defeat in the general election.


          Blair stated in his maiden speech in the House of Commons on 6 July 1983: "I am a socialist not through reading a textbook that has caught my intellectual fancy, nor through unthinking tradition, but because I believe that, at its best, socialism corresponds most closely to an existence that is both rational and moral. It stands for cooperation, not confrontation; for fellowship, not fear. It stands for equality". The Labour Party is declared in its constitution to be a democratic socialist party, rather than a social democratic partyBlair himself organized this declaration of Labour to be a socialist party when he dealt with the change to the party's Clause IV in their constitution.


          


          In opposition


          Once elected, Blair's ascent was rapid and he received his first front bench appointment in 1984 as assistant Treasury spokesman. In May 1985 he appeared on BBC's Question Time arguing that the Conservative Government's Public Order White Paper was a threat to civil liberties. Blair demanded an inquiry into the Bank of England's decision to rescue the collapsed Johnson Matthey Bank in October 1985, and embarrassed the government by finding a European Economic Community report critical of British economic policy that had been countersigned by a member of the Conservative government. By this time Blair was aligned with the reforming tendencies in the party, headed by leader Neil Kinnock, and was promoted after the 1987 election to the shadow Trade and Industry team as spokesman on the City of London. In 1987, he stood for election to the Shadow Cabinet receiving 77 votes.


          After the stock market crash of October 1987, Blair raised his profile further when he castigated City traders as "incompetent" and "morally dubious", and criticised poor service for small investors at the London Stock Exchange. In 1988 Blair entered the Shadow Cabinet as Shadow Secretary of State for Energy and the following year he became Shadow Employment Secretary. In this post he realised that the Labour Party's support for the emerging European "Social Charter" policies on employment law meant dropping the party's traditional support for closed shop arrangements, whereby employers required all their employees to be members of a trade union. He announced this change in December 1989, outraging the left wing of the Labour Party. As a young and telegenic Shadow Cabinet member, Blair was given prominence by the party's Director of Communications, Peter Mandelson. He gave his first major platform speech at the 1990 Labour Party conference.


          In the run-up to the 1992 general election, Blair worked to modernise Labour's image and was responsible for developing the controversial minimum wage policy.


          When Neil Kinnock resigned as party leader after Labour's fourth successive election defeat, Blair became Shadow Home Secretary under John Smith. The Labour Party at this time was widely perceived as weak on crime and Blair worked to change this, accepting that the prison population might have to rise, and bemoaning the loss of a sense of community, which he was prepared to blame (at least partly) on "1960s liberalism". On the other hand, he spoke in support of equalising the age of consent for gay sex at 16, and opposed capital punishment. He defined his policy, in a phrase coined by Gordon Brown, as " Tough on crime, tough on the causes of crime".


          In 1993, while still Shadow Home Secretary, Blair attended the annual invitation-only Bilderberg conference.


          John Smith died suddenly in 1994 of a heart attack. Blair beat John Prescott and Margaret Beckett in the subsequent leadership election. After becoming Leader of the Opposition, Blair was, as is customary for the holder of that office, appointed a Privy Counsellor, which permitted him to be addressed with the style " The Right Honourable".


          


          Leader of the Labour Party


          


          Blair announced at the end of his speech at the 1994 Labour Party conference that he intended to replace Clause IV of the party's constitution with a new statement of aims and values. This involved the deletion of the party's stated commitment to "the common ownership of the means of production and exchange", which was widely interpreted as referring to wholesale nationalisation. The clause was replaced by a statement that the party is one of democratic socialism. A special conference approved this highly symbolic change in April 1995.


          Blair also revised party policy in a manner that enhanced the image of Labour as competent and modern using the term "New Labour" to distinguish the party from its past. Although the transformation aroused much criticism (its alleged superficiality drawing fire both from political opponents and traditionalists within the "rank and file" of his own party), it was nevertheless successful in changing public perception. At the 1996 Labour Party conference, Blair stated that his three top priorities on coming to office were "education, education and education". Aided by the unpopularity of John Major's Conservative government (itself deeply divided over the European Union), "New Labour" won a landslide victory in the 1997 general election with Blair the youngest personat age 43to attain the office of Prime Minister since Lord Liverpool in 1812at age 42.


          


          Prime Minister


          Blair became the Prime Minister of the United Kingdom on 2 May 1997, serving concurrently as First Lord of the Treasury, Minister for the Civil Service, Leader of the Labour Party, and Member of Parliament for the constituency of Sedgefield in the North East of England and Privy Counsellor. With victories in 1997, 2001, and 2005, Blair was the Labour Party's longest-serving prime minister, the only person to lead the party to three consecutive general election victories.
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          Blair is both credited with, and criticised for, moving the Labour Party towards the centre of British politics, using the term " New Labour" to distinguish his pro- market policies from the more collectivist policies which the party had espoused in the past.


          In domestic government policy, Blair significantly increased public spending on health and education while also introducing controversial market-based reforms in these areas. Blair's tenure also saw the introduction of a National Minimum Wage, tuition fees for higher education, and constitutional reform such as devolution in Scotland and Wales. The British economy performed well, and Blair kept to Conservative commitments not to increase income tax, although he did introduce a large number of subtle tax increases referred to as stealth taxes by his opponents.


          His contribution towards assisting the Northern Ireland Peace Process by helping to negotiate the Good Friday Agreement after 30 years of conflict was widely recognised. From the start of the War on Terror in 2001, Blair strongly supported United States foreign policy, notably by participating in the invasions of Afghanistan in 2001 and Iraq in 2003. He encountered fierce criticism as a result, over the policy itself and the circumstances in which it was decided upon, especially his claims that Iraq was developing weapons of mass destruction (which have not been discovered in Iraq). For his unwavering support in the security of the United States, Mr. Blair was honored with the Congressional Gold Medal on July 18th, 2003.


          Following pressure from the Labour Party, on 7 September 2006 Blair publicly stated he would step down as party leader by the time of the Trades Union Congress (TUC) conference which was held from 10 September 2007  13 September 2007, having promised to serve a full term during the previous general election campaign.


          


          Relationship with Parliament


          Blair changed Parliamentary procedures significantly. One of his first acts as Prime Minister was to replace the then twice-weekly 15 minute sessions of Prime Minister's Questions, held on a Tuesday and Thursday, with a single 30 minute session on a Wednesday. This reform was said to have led to greater efficiency, but critics have noted that it is easier to prepare for one long set of questions than for two shorter sessions. In addition to PMQs, Blair held monthly press conferences, at which he fielded questions from journalists.


          Other procedural reforms included changing the official times for Parliamentary sessions in order to have Parliament operate in a more business-like manner.


          


          Resignation


          On 10 May 2007, Blair announced during a speech at the Trimdon Labour Club in his Sedgefield constituency his intention to resign as both Labour Party leader and Prime Minister the following June. On June 24 he formally handed over the leadership of the Labour Party to Gordon Brown at a special party conference in Manchester. Blair tendered his resignation as Prime Minister of the United Kingdom to the Queen on 27 June 2007, his successor Gordon Brown assuming office the same afternoon. He also resigned his seat in the House of Commons in the traditional form of accepting the Stewardship of the Chiltern Hundreds to which he was appointed by Gordon Brown in one of the latter's last acts as Chancellor of the Exchequer. (It is impossible to resign from the UK Parliament, so this device is used for MPs wishing to step down.)


          The resulting Sedgefield by-election was won by Labour's candidate, Phil Wilson. Blair has not to date issued a list of Resignation Honours; it has been suggested that the list was delayed because of the Cash for Honours investigation by the police. However, that investigation has now ended and no list has been produced; should Blair choose not to issue one he will be the first Prime Minister of the modern era not to do so.


          


          Post Prime Ministerial career


          On 27 June 2007, he officially resigned as Prime Minister of the United Kingdom after ten years in office, and Blair was officially confirmed as Middle East envoy for the United Nations, European Union, United States and Russia. Blair originally indicated that he would retain his parliamentary seat after his resignation as Prime Minister came into effect; however, he left the Commons on being confirmed for the Middle East role. President George W. Bush had preliminary talks with Blair to ask him to take up the envoy role. White House sources stated that "both Israel and the Palestinians had signed up to the proposal".


          In May 2007, before his resignation, it was reported that Blair would be offered a Knighthood in the Order of the Thistle, rather than the Order of the Garter, due to his Scottish connections. No such move has been reported since, and, on St Andrew's Day, the Queen appointed two men to the only openings in the limited Order.


          In January 2008 it was confirmed that Blair would be joining investment bank JPMorgan "in a senior advisory capacity".


          It has been speculated in numerous media sources that Blair may be interested in becoming the next President of the European Commission, after he gave a speech in French on European issues to a Union for a Popular Movement party meeting in Paris. In January 2008, French President Nicolas Sarkozy said of Blair, "He is intelligent, he is brave and he is a friend. We need him in Europe. How can we govern a continent of 450 million people if the President changes every six months and has to run his own country at the same time? I want a President chosen from the top - not a compromise candidate - who will serve for two-and-a-half years."


          Relationship with Gordon Brown


          After the death of John Smith in 1994, both Blair and Gordon Brown were viewed as possible candidates for the leadership of the Labour Party. They had agreed that they would not stand against each other. Brown had previously been considered to be the more senior of the two and he understood this to mean that Blair would give way to him. It soon became apparent, however, that Blair had greater public support. This gave rise to the alleged Blair-Brown deal. At certain times, Deputy Prime Minister John Prescott has reportedly acted as their "marriage guidance counsellor".


          


          Religious faith


          On 22 December 2007, it was disclosed that Blair had converted to the Catholic faith, and that it was "a private matter". He had informed Pope Benedict XVI on 23 June 2007 that he wanted to become Catholic. The Pope and his advisors criticised some of Blair's political actions, but followed up with a reportedly unprecedented red-carpet welcome that included Archbishop of Westminster Cormac Cardinal Murphy-O'Connor, who would be responsible for Blair's Catholic instruction.


          Blair had previously rarely discussed his religious faith in public, but had often been identified as an Anglo-Catholicthat is, a member of the high church branch of the Church of England, sympathetic to the beliefs and practices of the Roman Catholic Church. His wife Cherie Booth is a practising Roman Catholic, and Blair had attended Catholic Masses at Westminster Cathedral while on holiday in Italy, and with his family at Number 10 Downing Street. In 1996, he was reprimanded by Basil Cardinal Hume for receiving Holy Communion at Mass despite not being a Roman Catholic, a contravention of Catholic Canon Law.


          In an interview with Michael Parkinson broadcast on ITV1 on 4 March 2006, Blair referred to the role of his Christian faith in his decision to go to war in Iraq, stating that he had prayed about the issue, and saying that God would judge him for his decision: "I think if you have faith about these things, you realise that judgement is made by other people  and if you believe in God, it's made by God as well."


          A longer exploration of his faith can be found in an interview with Third Way Magazine. He says there that "I was brought up as [a Christian], but I was not in any real sense a practising one until I went to Oxford. There was an Australian priest at the same college as me who got me interested again. In a sense, it was a rediscovery of religion as something living, that was about the world around me rather than some sort of special one-to-one relationship with a remote Being on high. Suddenly I began to see its social relevance. I began to make sense of the world". The death of Blair's mother Hazel in 1975 is said to have greatly affected him and prompted his renewed spiritual commitment whilst at Oxford.


          These comments prompted a number of questions on Blair's faith. At one point Alastair Campbell, Blair's director of strategy and communications, intervened in an interview, preventing the Prime Minister from answering a question about his Christianity, explaining, "We don't do God".


          


          Political overview


          The Labour Party is historically a socialist political party. In 2001, Tony Blair said, "We are a left of centre party, pursuing economic prosperity and social justice as partners and not as opposites". Blair has rarely applied such labels to himself, but he promised before the 1997 election that New Labour would govern "from the radical centre", and according to one lifelong Labour Party member, has always described himself as a social democrat. However, Labour Party backbenchers and other left wing critics typically place Blair to the right of centre. A YouGov opinion poll in 2005 also found that a small majority of British voters, including many New Labour supporters, place Blair on the right of the political spectrum. The Financial Times on the other hand has argued that Blair is not conservative, but instead a populist.


          Critics and admirers tend to agree that Blair's electoral success was based on his ability to occupy the centre ground and appeal to voters across the political spectrum, to the extent that he has been fundamentally at odds with traditional Labour Party values. Some left wing critics have argued that Blair has overseen the final stage of a long term shift of the Labour Party to the right, and that very little now remains of a Labour Left. There is also evidence that Blair's long term dominance of the centre has forced his Conservative opponents to shift a long distance to the left, in order to challenge his hegemony there.


          Blair has raised taxes, implemented redistributive policies, introduced a minimum wage and some new employment rights (while keeping Margaret Thatcher's trade union legislation), introduced significant constitutional reforms (which remain incomplete and controversial), promoted new rights for gay people in the Civil Partnership Act 2004, and signed treaties integrating Britain more closely with the EU. He introduced substantial market-based reforms in the education and health sectors, introduced student tuition fees (also controversial), sought to reduce certain categories of welfare payments, and introduced tough anti-terrorism and identity card legislation.


          


          Criticism


          Tony Blair has been criticised for his alliance with U.S. President George W. Bush and his policies in the Middle East, including the Iraq War, the 2006 Israel-Lebanon conflict and the Israeli-Palestinian conflict. Blair is also criticised for an alleged tendency to spin important information in a way that can be misleading. Blair is the first ever Prime Minister of the United Kingdom to have been formally questioned by police officers whilst in office, although he was not under caution when interviewed.


          Critics also regard Tony Blair as having eroded civil liberties and increased social authoritarianism, by increasing police powers, in the form of more arrestable offences, DNA recording, and the issuing of dispersal orders.


          


          Presidentialism


          Blair was sometimes perceived as paying insufficient attention both to the views of his own Cabinet colleagues and to those of the House of Commons. His style was sometimes criticised as not that of a prime minister and head of government, which he was, but of a president and head of state, which he was not.


          


          Relationship with the United States


          
            [image: Tony Blair and George W. Bush shake hands after their press conference in the East Room of the White House on 12 November 2004.]

            
              Tony Blair and George W. Bush shake hands after their press conference in the East Room of the White House on 12 November 2004.
            

          


          Along with enjoying a close relationship with Bill Clinton during the latter's time in office, Blair has formed a strong political alliance with George W. Bush, particularly in the area of foreign policy. At one point, Nelson Mandela described Blair as "the U.S. foreign minister". Blair has also often openly been referred to as "Bush's poodle". Kendall Myers, a senior analyst at the State Department, reportedly said that he felt "a little ashamed" of Bush's treatment of the Prime Minister and that his attempts to influence U.S. government policy were typically ignored: "It was a done deal from the beginning, it was a one-sided relationship that was entered into with open eyes... There was nothing, no payback, no sense of reciprocity".


          For his part, Bush has lauded Blair and the UK. In his post-September 11 speech, for example, he stated that "America has no truer friend than Great Britain".


          The alliance between Bush and Blair has seriously damaged Blair's standing in the eyes of many Britons. Blair has argued it is in Britain's interest to "protect and strengthen the bond" with the United States regardless of who is in the White House.


          


          Relationship with other European nations


          Blair played a key role in extending the membership of the European Union from 15 to 27 states, and worked to ensure that free-market values were adopted.


          Blair also forged allegiances with several conservative European leaders, including Silvio Berlusconi of Italy, Angela Merkel of Germany and more recently Nicolas Sarkozy of France.


          


          Middle East policy and links with Israel


          One of Blair's first actions in joining the Labour Party was to join Labour Friends of Israel. In 1994, a friend and former colleague of Blair at 11 King's Bench Walk Chambers, Eldred Tabachnik, Q.C. (one time president of the Board of Deputies of British Jews) introduced Blair to Michael Levy, later Lord Levy, a pop music mogul and major fundraiser for Jewish and Israeli causes, at a dinner party hosted by the Israeli diplomat Gideon Meir. Blair and Levy soon became close friends and tennis partners. Levy ran the Labour Leader's Office Fund to finance Blair's campaign before the 1997 General Election and received substantial contributions from such figures as Alex Bernstein and Robert Gavron, both of whom were ennobled by Blair after he came to power. Levy was created a life peer by Blair in 1997, and in 2002, just prior to the Iraq War, Blair appointed Levy as his personal envoy to the Middle East. Levy has praised Blair for his "solid and committed support of the State of Israel" and has been described himself as "a leading international Zionist". In 2004, Blair was heavily criticised by 50 former diplomats, including ambassadors to Baghdad and Tel Aviv for his policy on the Israeli-Palestinian conflict and the Iraq War. They stated they had "watched with deepening concern" at Britain following the U.S. into war in Iraq in 2003 also stating, "We feel the time has come to make our anxieties public, in the hope that they will be addressed in parliament and will lead to a fundamental reassessment," and asked Blair to exert "real influence as a loyal ally". The ambassadors also accused the allies of having "no effective plan" for the aftermath of the invasion of Iraq and the apparent disregard for the lives of Iraqi civilians. The diplomats also criticised Blair for his support for the road map which included the retaining of settlements on the West Bank stating, "Our dismay at this backward step is heightened by the fact that you yourself seem to have endorsed it, abandoning the principles which for nearly four decades have guided international efforts to restore peace in the Holy Land".


          In 2006, Blair was heavily criticised for his failure to call for a ceasefire in the 2006 Israel-Lebanon conflict, with members of his cabinet openly criticising Israel. Jack Straw, the Leader of the House of Commons and former Foreign Secretary stated that Israel's actions risked destabilising all of Lebanon. Kim Howells, a minister in the Foreign Office, stated that it was "very difficult to understand the kind of military tactics used by Israel", "These are not surgical strikes but have instead caused death and misery amongst innocent civilians.". The Observer newspaper claimed that at a cabinet meeting before Blair left for a summit with President George Bush on 28 July 2006, a significant number of ministers pressured Blair to publicly criticise Israel over the scale of deaths and destruction in Lebanon.


          


          Relationship with Labour Party


          Blair's apparent refusal to set a date for his departure was criticised by the British press and Members of Parliament. It has been reported that a number of cabinet ministers believed that Blair's timely departure from office would be required to be able to win a fourth election. Some ministers viewed Blair's announcement of policy initiatives in September 2006 as an attempt to draw attention away from these issues. Upon his return from his holiday in the West Indies he announced that all the speculation about his leaving must stop. This stirred not only his traditional critics but also traditional party loyalists.


          While the Blair government has introduced social policies supported by the left of the Labour Party, such as the minimum wage and measures to reduce child poverty, Blair is seen on economic and management issues as being to the right of much of the party. A possible comparison may be made with American Democrats such as Joe Lieberman, who have been accused by their party's "base" of adopting their opponents' political stances. Some critics describe Blair as a reconstructed neoconservative or Thatcherite. He is occasionally described as "Son of Thatcher", though Lady Thatcher herself rejected this identification in an interview with ITV1 on the night of the 2005 election, saying that in her opinion the resemblances were superficial. Blair himself has often expressed admiration for Thatcher.


          


          Approval rating


          In May 2006, The Daily Telegraph reported that Blair's personal approval rating had dipped to 26%, lower than Harold Wilson's rating after devaluation of the pound and James Callaghan's during the Winter of Discontent, meaning that Blair had become the most unpopular post-war Labour Prime Minister. Of all post-war British Prime Ministers of both parties, only Margaret Thatcher and John Major have recorded lower approval (the former in the aftermath of the Poll Tax Riots). Previously Blair had achieved the highest approval ratings of any British Prime Minister or party leader of either party in the months following his election in 1997. Two months later, in July 2006, Blair's approval rating hit a further low of 23%, the lowest rating he ever received. Blair is not however the most unpopular post-war Labour Party leader, with Michael Foot recording 13% approval in August 1982, although Foot was merely Leader of the Opposition at the time, rather than Prime Minister. No Labour leader other than Foot, whether in office or opposition, has recorded lower approval than Blair. Blair's approval rating during the final month of his premiership was 35%. Hence, he left office having experienced the extremes of being both the most popular and least popular Labour Prime Minister since the Second World War.


          


          Titles and honours


          


          Styles from birth


          
            	Anthony Charles Lynton Blair, (19531983)


            	Anthony Charles Lynton Blair, Esq, MP (19831994)


            	The Rt Hon Anthony Charles Lynton Blair, MP (19942007)


            	The Rt Hon Anthony Charles Lynton Blair (2007)

          


          


          Honours


          
            	Privy Councillor (1994)


            	Congressional Gold Medal

          


          


          Portrayals


          
            	Michael Sheen has portrayed Blair twice in the films The Deal (2003) and The Queen (2006).


            	Tony Blair made a cameo appearance as himself in The Simpsons episode, " The Regina Monologues" (2003).


            	Blair was portrayed by Robert Lindsay in A Very Social Secretary and Lindsay reprised his role in The Trial of Tony Blair.


            	Blair is recognisable as the Bible-reading Prime Minister, receiving inspiration directly from God, in A. N. Wilson's satirical novel, My Name is Legion.


            	During Blair's tenure as Prime Minister, the St. Albion Parish News was a regular feature in the magazine Private Eye, containing the messages of the incumbent "Rev. A. R. P. Blair MA (Oxon)", and his diatribes against (amongst others) the parish treasurer, Mr. Brown.


            	The climax of Alistair Beaton's satirical play on political spin, 'Feelgood' , is a Blair-like speech given by a Blair lookalike, using typical Blair gestures.


            	On March 16, 2007, Blair made a cameo appearance as himself in a comedy sketch with Catherine Tate who appeared in the guise of her character Lauren Cooper from The Catherine Tate Show. The sketch was made for the BBC Red Nose Day fundraising programme of 2007. During the sketch, Blair used Lauren's most famous catchphrase "Am I bovvered?".


            	Tony Blair made a cameo appearance as himself at the end of the first episode of The Amazing Mrs. Pritchard.


            	His appearance in fiction has been discussed in The Guardian.
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        Tooth development
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              Radiograph of lower right (from left to right) third, second, and first molars in different stages of development.
            

          


          Tooth development is the complex process by which teeth form from embryonic cells, grow, and erupt into the mouth. Although many diverse species have teeth, non-human tooth development is largely the same as in humans. For human teeth to have a healthy oral environment, enamel, dentin, cementum, and the periodontium must all develop during appropriate stages of fetal development. Primary (baby) teeth start to form between the sixth and eighth weeks in utero, and permanent teeth begin to form in the twentieth week in utero. If teeth do not start to develop at or near these times, they will not develop at all.


          A significant amount of research has focused on determining the processes that initiate tooth development. It is widely accepted that there is a factor within the tissues of the first branchial arch that is necessary for the development of teeth.


          


          Overview
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              Histologic slide showing a tooth bud.

              A: enamel organ

              B: dental papilla

              C: dental follicle
            

          


          The tooth bud (sometimes called the tooth germ) is an aggregation of cells that eventually forms a tooth. These cells are derived from the ectoderm of the first branchial arch and the ectomesenchyme of the neural crest. The tooth bud is organized into three parts: the enamel organ, the dental papilla and the dental follicle.


          The enamel organ is composed of the outer enamel epithelium, inner enamel epithelium, stellate reticulum and stratum intermedium. These cells give rise to ameloblasts, which produce enamel and the reduced enamel epithelium. The location where the outer enamel epithelium and inner enamel epithelium join is called the cervical loop. The growth of cervical loop cells into the deeper tissues forms Hertwig's Epithelial Root Sheath, which determines the root shape of the tooth.


          The dental papilla contains cells that develop into odontoblasts, which are dentin-forming cells. Additionally, the junction between the dental papilla and inner enamel epithelium determines the crown shape of a tooth. Mesenchymal cells within the dental papilla are responsible for formation of tooth pulp.


          The dental follicle gives rise to three important entities: cementoblasts, osteoblasts, and fibroblasts. Cementoblasts form the cementum of a tooth. Osteoblasts give rise to the alveolar bone around the roots of teeth. Fibroblasts develop the periodontal ligaments which connect teeth to the alveolar bone through cementum.


          


          Human tooth development timeline


          The following tables present the development timeline of human teeth. Times for the initial calcification of primary teeth are for weeks in utero. Abbreviations: wk=weeks; mo=months; yr=years.


          
            
              
                	

                	Maxillary (upper) teeth
              


              
                	Primary teeth

                	Central

                incisor

                	Lateral

                incisor

                	

                Canine

                	First

                molar

                	Second

                molar
              


              
                	Initial calcification

                	14wk

                	16wk

                	17wk

                	15.5wk

                	19wk
              


              
                	Crown completed

                	1.5mo

                	2.5mo

                	9mo

                	6mo

                	11mo
              


              
                	Root completed

                	1.5yr

                	2yr

                	3.25yr

                	2.5yr

                	3yr
              


              
                	

                	Mandibular (lower) teeth
              


              
                	Initial calcification

                	14wk

                	16wk

                	17wk

                	15.5wk

                	18wk
              


              
                	Crown completed

                	2.5mo

                	3mo

                	9mo

                	5.5mo

                	10mo
              


              
                	Root completed

                	1.5yr

                	1.5yr

                	3.25yr

                	2.5yr

                	3yr
              

            


            
              
                	

                	Maxillary (upper) teeth
              


              
                	Permanent teeth

                	Central

                incisor

                	Lateral

                incisor

                	

                Canine

                	First

                premolar

                	Second

                premolar

                	First

                molar

                	Second

                molar

                	Third

                molar
              


              
                	Initial calcification

                	34mo

                	1012mo

                	45mo

                	1.51.75yr

                	22.25yr

                	at birth

                	2.53yr

                	79yr
              


              
                	Crown completed

                	45yr

                	45yr

                	67yr

                	56yr

                	67yr

                	2.53yr

                	78yr

                	1216yr
              


              
                	Root completed

                	10yr

                	11yr

                	1315yr

                	1213yr

                	1214yr

                	910yr

                	1416yr

                	1825yr
              


              
                	

                	Mandibular (lower) teeth
              


              
                	Initial calcification

                	34mo

                	34mo

                	45mo

                	1.52yr

                	2.252.5yr

                	at birth

                	2.53yr

                	810yr
              


              
                	Crown completed

                	45yr

                	45yr

                	67yr

                	56yr

                	67yr

                	2.53yr

                	78yr

                	1216yr
              


              
                	Root completed

                	9yr

                	10yr

                	1214yr

                	1213yr

                	1314yr

                	910yr

                	1415yr

                	1825yr
              

            

          


          


          The developing tooth bud


          One of the earliest steps in the formation of a tooth that can be seen microscopically is the distinction between the vestibular lamina and the dental lamina. The dental lamina connects the developing tooth bud to the epithelial layer of the mouth for a significant time.


          Tooth development is commonly divided into the following stages: the bud stage, the cap, the bell, and finally maturation. The staging of tooth development is an attempt to categorize changes that take place along a continuum; frequently it is difficult to decide what stage should be assigned to a particular developing tooth. This determination is further complicated by the varying appearance of different histologic sections of the same developing tooth, which can appear to be different stages.


          


          Bud stage


          The bud stage is characterized by the appearance of a tooth bud without a clear arrangement of cells. The stage technically begins once epithelial cells proliferate into the ectomesenchyme of the jaw. The tooth bud itself is the group of cells at the end of the dental lamina.


          


          Cap stage


          
            [image: Histologic slide of tooth in cap stage.]

            
              Histologic slide of tooth in cap stage.
            

          


          The first signs of an arrangement of cells in the tooth bud occur in the cap stage. A small group of ectomesenchymal cells stops producing extracellular substances, which results in an aggregation of these cells called the dental papilla. At this point, the tooth bud grows around the ectomesenchymal aggregation, taking on the appearance of a cap, and becomes the enamel (or dental) organ. A condensation of ectomesenchymal cells called the dental follicle surrounds the enamel organ and limits the dental papilla. Eventually, the enamel organ will produce enamel, the dental papilla will produce dentin and pulp, and the dental follicle will produce all the supporting structures of a tooth.


          
            [image: Histologic slide of tooth in early bell stage. Note cell organization.]

            
              Histologic slide of tooth in early bell stage. Note cell organization.
            

          


          


          Bell stage


          The bell stage is known for the histodifferentiation and morphodifferentiation that takes place. The dental organ is bell-shaped during this stage, and the majority of its cells are called stellate reticulum because of their star-shaped appearance. Cells on the periphery of the enamel organ separate into three important layers. Cuboidal cells on the periphery of the dental organ are known as outer enamel epithelium. The columnar cells of the enamel organ adjacent to the dental papilla are known as inner enamel epithelium. The cells between the inner enamel epithelium and the stellate reticulum form a layer known as the stratum intermedium. The rim of the dental organ where the outer and inner enamel epithelium join is called the cervical loop. In summary, the layers in order of innermost to outermost consist of dentine, enamel (formed by inner enamel epithelium, or 'ameloblasts', as they move outwards/upwards), inner enamel epithelium and stratum intermedium (specialised stratified cells that support the synthetic activity of the Inner Enamel Epithelium) What follows is part of the initial 'enamel organ', the middle of which is made up of stellate reticulum cells. This is all encased by the outer enamel epithelium layer.


          Other events occur during the bell stage. The dental lamina disintegrates, leaving the developing teeth completely separated from the epithelium of the oral cavity; the two will not join again until the final eruption of the tooth into the mouth.


          
            [image: Histologic slide of tooth in late bell stage. Note disintegration of dental lamina at top.]

            
              Histologic slide of tooth in late bell stage. Note disintegration of dental lamina at top.
            

          


          The crown of the tooth, which is influenced by the shape of the internal enamel epithelium, also takes shape during this stage. Throughout the mouth, all teeth undergo this same process; it is still uncertain why teeth form various crown shapesfor instance, incisors versus canines. There are two dominant hypotheses. The "field model" proposes there are components for each type of tooth shape found in the ectomesenchyme during tooth development. The components for particular types of teeth, such as incisors, are localized in one area and dissipate rapidly in different parts of the mouth. Thus, for example, the "incisor field" has factors that develop teeth into incisor shape, and this field is concentrated in the central incisor area, but decreases rapidly in the canine area. The other dominant hypothesis, the "clone model", proposes that the epithelium programs a group of ectomesenchymal cells to generate teeth of particular shapes. This group of cells, called a clone, coaxes the dental lamina into tooth development, causing a tooth bud to form. Growth of the dental lamina continues in an area called the "progress zone". Once the progress zone travels a certain distance from the first tooth bud, a second tooth bud will start to develop. These two models are not necessarily mutually exclusive, nor does widely accepted dental science consider them to be so: it is postulated that both models influence tooth development at different times.


          Other structures that may appear in a developing tooth in this stage are enamel knots, enamel cords, and enamel niche.
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              Histologic slide of developing hard tissues. Ameloblasts are forming enamel, while odontoblasts are forming dentin.
            

          


          


          Crown stage


          Hard tissues, including enamel and dentin, develop during the next stage of tooth development. This stage is called the crown, or maturation, stage by some researchers. Important cellular changes occur at this time. In prior stages, all of the inner enamel epithelium cells were dividing to increase the overall size of the tooth bud, but rapid dividing, called mitosis, stops during the crown stage at the location where the cusps of the teeth form. The first mineralized hard tissues form at this location. At the same time, the inner enamel epithelial cells change in shape from cuboidal to columnar. The nuclei of these cells move closer to the stratum intermedium and away from the dental papilla.
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              Histologic slide of tooth. Note the tubular appearance of dentin.

              A: enamel

              B: dentin
            

          


          The adjacent layer of cells in the dental papilla suddenly increases in size and differentiates into odontoblasts, which are the cells that form dentin. Researchers believe that the odontoblasts would not form if it were not for the changes occurring in the inner enamel epithelium. As the changes to the inner enamel epithelium and the formation of odontoblasts continue from the tips of the cusps, the odontoblasts secrete a substance, an organic matrix, into their immediate surrounding. The organic matrix contains the material needed for dentin formation. As odontoblasts deposit organic matrix, they migrate toward the centre of the dental papilla. Thus, unlike enamel, dentin starts forming in the surface closest to the outside of the tooth and proceeds inward. Cytoplasmic extensions are left behind as the odontoblasts move inward. The unique, tubular microscopic appearance of dentin is a result of the formation of dentin around these extensions.


          After dentin formation begins, the cells of the inner enamel epithelium secrete an organic matrix against the dentin. This matrix immediately mineralizes and becomes the tooth's enamel. Outside the dentin are ameloblasts, which are cells that continue the process of enamel formation; therefore, enamel formation moves outwards, adding new material to the outer surface of the developing tooth.


          


          Hard tissue formation
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              Sections of tooth undergoing development.
            

          


          


          Enamel


          Enamel formation is called amelogenesis and occurs in the crown stage of tooth development. "Reciprocal induction" governs the relationship between the formation of dentin and enamel; dentin formation must always occur before enamel formation. Generally, enamel formation occurs in two stages: the secretory and maturation stages. Proteins and an organic matrix form a partially mineralized enamel in the secretory stage; the maturation stage completes enamel mineralization.


          In the secretory stage, ameloblasts release enamel proteins that contribute to the enamel matrix, which is then partially mineralized by the enzyme alkaline phosphatase. The appearance of this mineralized tissue, which occurs usually around the third or fourth month of pregnancy, marks the first appearance of enamel in the body. Ameloblasts deposit enamel at the location of what become cusps of teeth alongside dentin. Enamel formation then continues outward, away from the centre of the tooth.


          In the maturation stage, the ameloblasts transport some of the substances used in enamel formation out of the enamel. Thus, the function of ameloblasts changes from enamel production, as occurs in the secretory stage, to transportation of substances. Most of the materials transported by ameloblasts in this stage are proteins used to complete mineralization. The important proteins involved are amelogenins, ameloblastins, enamelins, and tuftelins. By the end of this stage, the enamel has completed its mineralization.


          


          Dentin


          Dentin formation, known as dentinogenesis, is the first identifiable feature in the crown stage of tooth development. The formation of dentin must always occur before the formation of enamel. The different stages of dentin formation result in different types of dentin: mantle dentin, primary dentin, secondary dentin, and tertiary dentin.


          Odontoblasts, the dentin-forming cells, differentiate from cells of the dental papilla. They begin secreting an organic matrix around the area directly adjacent to the inner enamel epithelium, closest to the area of the future cusp of a tooth. The organic matrix contains collagen fibers with large diameters (0.10.2m in diameter). The odontoblasts begin to move toward the centre of the tooth, forming an extension called the odontoblast process. Thus, dentin formation proceeds toward the inside of the tooth. The odontoblast process causes the secretion of hydroxyapatite crystals and mineralization of the matrix. This area of mineralization is known as mantle dentin and is a layer usually about 150m thick.


          Whereas mantle dentin forms from the preexisting ground substance of the dental papilla, primary dentin forms through a different process. Odontoblasts increase in size, eliminating the availability of any extracellular resources to contribute to an organic matrix for mineralization. Additionally, the larger odontoblasts cause collagen to be secreted in smaller amounts, which results in more tightly arranged, heterogeneous nucleation that is used for mineralization. Other materials (such as lipids, phosphoproteins, and phospholipids) are also secreted.


          Secondary dentin is formed after root formation is finished and occurs at a much slower rate. It is not formed at a uniform rate along the tooth, but instead forms faster along sections closer to the crown of a tooth. This development continues throughout life and accounts for the smaller areas of pulp found in older individuals. Tertiary dentin, also known as reparative dentin, forms in reaction to stimuli, such as attrition or dental caries.
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              Cross-section of tooth at root. Note clear, acellular appearance of cementum.

              A: dentin

              B: cementum
            

          


          


          Cementum


          Cementum formation is called cementogenesis and occurs late in the development of teeth. Cementoblasts are the cells responsible for cementogenesis. Two types of cementum form: cellular and acellular.


          Acellular cementum forms first. The cementoblasts differentiate from follicular cells, which can only reach the surface of the tooth's root once Hertwig's Epithelial Root Sheath (HERS) has begun to deteriorate. The cementoblasts secrete fine collagen fibrils along the root surface at right angles before migrating away from the tooth. As the cementoblasts move, more collagen is deposited to lengthen and thicken the bundles of fibers. Noncollagenous proteins, such as bone sialoprotein and osteocalcin, are also secreted. Acellular cementum contains a secreted matrix of proteins and fibers. As mineralization takes place, the cementoblasts move away from the cementum, and the fibers left along the surface eventually join the forming periodontal ligaments.


          Cellular cementum develops after most of the tooth formation is complete and after the tooth occludes (in contact) with a tooth in the opposite arch. This type of cementum forms around the fibre bundles of the periodontal ligaments. The cementoblasts forming cellular cementum become trapped in the cementum they produce.


          The origin of the formative cementoblasts is believed to be different for cellular cementum and acellular cementum. One of the major current hypotheses is that cells producing cellular cementum migrate from the adjacent area of bone, while cells producing acellular cementum arise from the dental follicle. Nonetheless, it is known that cellular cementum is usually not found in teeth with one root. In premolars and molars, cellular cementum is found only in the part of the root closest to the apex and in interradicular areas between multiple roots.
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              Histologic slide of tooth erupting into the mouth.

              A: tooth

              B: gingiva

              C: bone

              D: periodontal ligaments
            

          


          


          Formation of the periodontium


          The periodontium, which is the supporting structure of a tooth, consists of the cementum, periodontal ligaments, gingiva, and alveolar bone. Cementum is the only one of these that is a part of a tooth. Alveolar bone surrounds the roots of teeth to provide support and creates what is commonly called a " socket". Periodontal ligaments connect the alveolar bone to the cementum, and the gingiva is the surrounding tissue visible in the mouth.


          


          Periodontal ligament


          Cells from the dental follicle give rise to the periodontal ligament (PDL). Specific events leading to the formation of the periodontal ligament vary between deciduous (baby) and permanent teeth and among various species of animals. Nonetheless, formation of the periodontal ligament begins with ligament fibroblasts from the dental follicle. These fibroblasts secrete collagen, which interacts with fibers on the surfaces of adjacent bone and cementum. This interaction leads to an attachment that develops as the tooth erupts into the mouth. The occlusion, which is the arrangement of teeth and how teeth in opposite arches come in contact with one another, continually affects the formation of periodontal ligament. This perpetual creation of periodontal ligament leads to the formation of groups of fibers in different orientations, such as horizontal and oblique fibers.


          


          Alveolar bone


          As root and cementum formation begin, bone is created in the adjacent area. Throughout the body, cells that form bone are called osteoblasts. In the case of alveolar bone, these osteoblast cells form from the dental follicle. Similar to the formation of primary cementum, collagen fibers are created on the surface nearest the tooth, and they remain there until attaching to periodontal ligaments.


          Like any other bone in the human body, alveolar bone is modified throughout life. Osteoblasts create bone and osteoclasts destroy it, especially if force is placed on a tooth. As is the case when movement of teeth is attempted through orthodontics, an area of bone under compressive force from a tooth moving toward it has a high osteoclast level, resulting in bone resorption. An area of bone receiving tension from periodontal ligaments attached to a tooth moving away from it has a high number of osteoblasts, resulting in bone formation.


          


          Gingiva


          The connection between the gingiva and the tooth is called the dentogingival junction. This junction has three epithelial types: gingival, sulcular, and junctional epithelium. These three types form from a mass of epithelial cells known as the epithelial cuff between the tooth and the mouth.


          Much about gingival formation is not fully understood, but it is known that hemidesmosomes form between the gingival epithelium and the tooth and are responsible for the primary epithelial attachment. Hemidesmosomes provide anchorage between cells through small filament-like structures provided by the remnants of ameloblasts. Once this occurs, junctional epithelium forms from reduced enamel epithelium, one of the products of the enamel organ, and divides rapidly. This results in the perpetually increasing size of the junctional epithelial layer and the isolation of the remnants of ameloblasts from any source of nutrition. As the ameloblasts degenerate, a gingival sulcus is created.


          


          Nerve and vascular formation


          Frequently, nerves and blood vessels run parallel to each other in the body, and the formation of both usually takes place simultaneously and in a similar fashion. However, this is not the case for nerves and blood vessels around the tooth, because of different rates of development.


          


          Nerve formation


          Nerve fibers start to near the tooth during the cap stage of tooth development and grow toward the dental follicle. Once there, the nerves develop around the tooth bud and enter the dental papilla when dentin formation has begun. Nerves never proliferate into the enamel organ.<


          


          Vascular formation


          Blood vessels grow in the dental follicle and enter the dental papilla in the cap stage. Groups of blood vessels form at the entrance of the dental papilla. The number of blood vessels reaches a maximum at the beginning of the crown stage, and the dental papilla eventually forms in the pulp of a tooth. Throughout life, the amount of pulpal tissue in a tooth decreases, which means that the blood supply to the tooth decreases with age. The enamel organ is devoid of blood vessels because of its epithelial origin, and the mineralized tissues of enamel and dentin do not need nutrients from the blood.


          


          Tooth eruption


          Tooth eruption occurs when the teeth enter the mouth and become visible. Although researchers agree that tooth eruption is a complex process, there is little agreement on the identity of the mechanism that controls eruption. Some commonly held theories that have been disproven over time include: (1) the tooth is pushed upward into the mouth by the growth of the tooth's root, (2) the tooth is pushed upward by the growth of the bone around the tooth, (3) the tooth is pushed upward by vascular pressure, and (4) the tooth is pushed upward by the cushioned hammock. The cushioned hammock theory, first proposed by Harry Sicher, was taught widely from the 1930s to the 1950s. This theory postulated that a ligament below a tooth, which Sicher observed on under a microscope on a histologic slide, was responsible for eruption. Later, the "ligament" Sicher observed was determined to be merely an artifact created in the process of preparing the slide.


          The most widely held current theory is that while several forces might be involved in eruption, the periodontal ligaments provide the main impetus for the process. Theorists hypothesize that the periodontal ligaments promote eruption through the shrinking and cross-linking of their collagen fibers and the contraction of their fibroblasts.


          Although tooth eruption occurs at different times for different people, a general eruption timeline exists. Typically, humans have 20 primary (baby) teeth and 32 permanent teeth. Tooth eruption has three stages. The first, known as deciduous dentition stage, occurs when only primary teeth are visible. Once the first permanent tooth erupts into the mouth, the teeth are in the mixed (or transitional) dentition. After the last primary tooth falls out of the moutha process known as exfoliationthe teeth are in the permanent dentition.


          Primary dentition starts on the arrival of the mandibular central incisors, usually at eight months, and lasts until the first permanent molars appear in the mouth, usually at six years. The primary teeth typically erupt in the following order: (1) central incisor, (2) lateral incisor, (3) first molar, (4) canine, and (5) second molar. As a general rule, four teeth erupt for every six months of life, mandibular teeth erupt before maxillary teeth, and teeth erupt sooner in females than males. During primary dentition, the tooth buds of permanent teeth develop below the primary teeth, close to the palate or tongue.


          Mixed dentition starts when the first permanent molar appears in the mouth, usually at six years, and lasts until the last primary tooth is lost, usually at eleven or twelve years. Permanent teeth in the maxilla erupt in a different order from permanent teeth on the mandible. Maxillary teeth erupt in the following order: (1) first molar (2) central incisor, (3) lateral incisor, (4) first premolar, (5) second premolar, (6) canine, (7) second molar, and (8) third molar. Mandibular teeth erupt in the following order: (1) first molar (2) central incisor, (3) lateral incisor, (4) canine, (5) first premolar, (6) second premolar, (7) second molar, and (8) third molar. Since there are no premolars in the primary dentition, the primary molars are replaced by permanent premolars. If any primary teeth are lost before permanent teeth are ready to replace them, some posterior teeth may drift forward and cause space to be lost in the mouth. This may cause crowding and/or misplacement once the permanent teeth erupt, which is usually referred to as malocclusion. Orthodontics may be required in such circumstances for an individual to achieve a straight set of teeth.


          The permanent dentition begins when the last primary tooth is lost, usually at 11 to 12 years, and lasts for the rest of a person's life or until all of the teeth are lost ( edentulism). During this stage, third molars (also called " wisdom teeth") are frequently extracted because of decay, pain or impactions. The main reasons for tooth loss are decay and periodontal disease.
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          Nutrition and tooth development


          As in other aspects of human growth and development, nutrition has an effect on the developing tooth. Essential nutrients for a healthy tooth include calcium, phosphorus, and vitamins A, C, and D. Calcium and phosphorus are needed to properly form the hydroxyapatite crystals, and their levels in the blood are maintained by Vitamin D. Vitamin A is necessary for the formation of keratin, as Vitamin C is for collagen. Fluoride is incorporated into the hydroxyapatite crystal of a developing tooth and makes it more resistant to demineralization and subsequent decay.


          Deficiencies of these nutrients can have a wide range of effects on tooth development. In situations where calcium, phosphorus, and vitamin D are deficient, the hard structures of a tooth may be less mineralized. A lack of vitamin A can cause a reduction in the amount of enamel formation. Fluoride deficiency causes increased demineralization when the tooth is exposed to an acidic environment, and also delays remineralization. Furthermore, an excess of fluoride while a tooth is in development can lead to a condition known as fluorosis.


          


          Abnormalities


          There are a number of tooth abnormalities relating to development.


          Anodontia is a complete lack of tooth development, and hypodontia is a lack of some tooth development. Anodontia is rare, most often occurring in a condition called Hypohidrotic ectodermal dysplasia, while hypodontia is one of the most common developmental abnormalities, affecting 3.58.0% of the population (not including third molars). The absence of third molars is very common, occurring in 2023% of the population, followed in prevalence by the second premolar and lateral incisor. Hypodontia is often associated with the absence of a dental lamina, which is vulnerable to environmental forces, such as infection and chemotherapy medications, and is also associated with many syndromes, such as Down syndrome and Crouzon syndrome.


          Hyperdontia is the development of extraneous teeth. It occurs in 13% of Caucasians and is more frequent in Asians. About 86% of these cases involve a single extra tooth in the mouth, most commonly found in the maxilla, where the incisors are located. Hyperdontia is believed to be associated with an excess of dental lamina.


          Dilaceration is an abnormal bend found on a tooth, and is nearly always associated with trauma that moves the developing tooth bud. As a tooth is forming, a force can move the tooth from its original position, leaving the rest of the tooth to form at an abnormal angle. Cysts or tumors adjacent to a tooth bud are forces known to cause dilaceration, as are primary (baby) teeth pushed upward by trauma into the gingiva where it moves the tooth bud of the permanent tooth.


          Regional odontodysplasia is rare, but is most likely to occur in the maxilla and anterior teeth. The cause is unknown; a number of causes have been postulated, including a disturbance in the neural crest cells, infection, radiation therapy, and a decrease in vascular supply (the most widely held hypothesis). Teeth affected by regional odontodysplasia never erupt into the mouth, have small crowns, are yellow-brown, and have irregular shapes. The appearance of these teeth in radiographs is translucent and "wispy," resulting in the nickname "ghost teeth".


          


          Tooth development in animals


          Generally, tooth development in non-human mammals is similar to human tooth development. The variations lie in the morphology, number, development timeline, and types of teeth, not usually in the actual development of the teeth.


          Enamel formation in non-human mammals is almost identical to that in humans. The ameloblasts and enamel organ, including the dental papilla, function similarly. Nonetheless, while ameloblasts die in humans and most other animalsmaking further enamel formation impossible rodents continually produce enamel, forcing them to wear down their teeth by gnawing on various materials. If rodents are prevented from gnawing, their teeth eventually puncture the roofs of their mouths. In addition, rodent incisors consist of two halves, known as the crown and root analogues. The labial half is covered with enamel and resembles a crown, while the lingual half is covered with dentin and resembles a root. Both root and crown develop simultaneously in the rodent incisor and continue to grow for the life of the rodent.


          The mineral distribution in rodent enamel is different from that of monkeys, dogs, pigs, and humans. In horse teeth, the enamel and dentin layers are intertwined, which increases the strength and decreases the wear rate of the teeth.


          Supporting structures that create a "socket" are found exclusively in Mammalia and Crocodylia. In manatees, mandibular molars develop separately from the jaw, and are encased in a bony shell separated by soft tissue. This also occurs in elephants' successional teeth, which erupt to replace lost teeth.


          Unlike most animals, sharks continuously produce new teeth throughout life via a drastically different mechanism. Because shark teeth have no roots, sharks easily lose teeth when they feed (zoologists estimate that a single shark can lose up to 2,400 teeth in one year )they must therefore be continually replaced. Shark teeth form from modified scales near the tongue and move outward on the jaw in rows until they fully develop, are used, and are eventually dislodged.
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          Tooth enamel is the hardest and most highly mineralized substance of the body, and with dentin, cementum, and dental pulp is one of the four major tissues which make up the tooth. It is the normally visible dental tissue of a tooth and must be supported by underlying dentin. Ninety-six percent of enamel consists of mineral, with water and organic material composing the rest. The normal color of enamel varies from light yellow to grayish white. At the edges of teeth where there is no dentin underlying the enamel, the colour sometimes has a slightly blue tone. Since enamel is semitranslucent, the colour of dentin and any restorative dental material underneath the enamel strongly affects the appearance of a tooth. Enamel varies in thickness over the surface of the tooth and is often thickest at the cusp, up to 2.5 mm, and thinnest at its border, which is seen clinically as the cementoenamel junction (CEJ).


          Enamel's primary mineral is hydroxylapatite, which is a crystalline calcium phosphate. The large amount of minerals in enamel accounts not only for its strength but also for its brittleness. Tooth enamel is the hardest substance in the human body, ranking a 5 on Mohs hardness scale. Dentin, less mineralized and less brittle, 3-4 in hardness, compensates for enamel and is necessary as a support.


          Unlike dentin and bone, enamel does not contain collagen. Instead, it has two unique classes of proteins called amelogenins and enamelins. While the role of these proteins is not fully understood, it is believed that they aid in the development of enamel by serving as a framework support, among other functions.


          


          Structure
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          The basic unit of enamel is called an enamel rod. Measuring 4 m - 8 m in diameter an enamel rod, formerly called an enamel prism, is a tightly packed mass of hydroxyapatite crystals in an organized pattern. In cross section, it is best compared to a keyhole, with the top, or head, oriented toward the crown of the tooth, and the bottom, or tail, oriented toward the root of the tooth.


          The arrangement of the crystals within each enamel rod is highly complex. Both ameloblasts (the cells which initiate enamel formation) and Tomes' processes affect the crystals' pattern. Enamel crystals in the head of the enamel rod are oriented parallel to the long axis of the rod. When found in the tail of the enamel rod, the crystals' orientation diverges slightly from the long axis.


          The arrangement of enamel rods is understood more clearly than their internal structure. Enamel rods are found in rows along the tooth, and within each row, the long axis of the enamel rod is generally perpendicular to the underlying dentin. In permanent teeth, the enamel rods near the cementoenamel junction (CEJ) tilt slightly toward the root of the tooth. Understanding enamel orientation is very important in restorative dentistry, because enamel unsupported by underlying dentin is prone to fracture.


          The area around the enamel rod is known as interrod enamel. Interrod enamel has the same composition as enamel rod, however a histologic distinction is made between the two because crystal orientation is different in each. The border where the crystals of enamel rods and crystals of interrod enamel meet is called the rod sheath.


          Striae of Retzius are stripes that appear on enamel when viewed microscopically in cross section. Formed from changes in diameter of Tomes processes, these stripes demonstrate the growth of enamel, similar to the annual rings on a tree. Perikymata are shallow furrows where the striae of Retzius end. Darker than the other stripes, the neonatal line is a stripe that separates enamel formed before and after birth.


          Gnarled enamel is found at the cusps of teeth. Its twisted appearance results from the orientation of enamel rods and the rows in which they lie.


          


          Development
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          Enamel formation is part of the overall process of tooth development. When the tissues of the developing tooth are seen under a microscope, different cellular aggregations can be identified, including structures known as the enamel organ, dental lamina, and dental papilla. The generally recognized stages of tooth development are the bud stage, cap stage, bell stage, and crown, or calcification, stage. Enamel formation is first seen in the crown stage.


          Amelogenesis, or enamel formation, occurs after the first establishment of dentin, via cells known as ameloblasts. Human enamel forms at a rate of around 4 m per day, beginning at the future location of cusps, around the third or fourth month of pregnancy. As in all human processes, the creation of enamel is complex, but can generally be divided into two stages. The first stage, called the secretory stage, involves proteins and an organic matrix forming a partially mineralized enamel. The second stage, called the maturation stage, completes enamel mineralization.
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              Histologic slide showing enamel formation.
            

          


          In the secretory stage, ameloblasts are polarized columnar cells. In the rough endoplasmic reticulum of these cells, enamel proteins are released into the surrounding area and contribute to what is known as the enamel matrix, which is then partially mineralized by the enzyme alkaline phosphatase. When this first layer is formed, the ameloblasts move away from the dentin, allowing for the development of Tomes processes at the apical pole of the cell. Enamel formation continues around the adjoining ameloblasts, resulting in a walled area, or pit, that houses a Tomes process, and also around the end of each Tomes process, resulting in a deposition of enamel matrix inside of each pit. The matrix within the pit will eventually become an enamel rod, and the walls will eventually become interrod enamel. The only distinguishing factor between the two is the orientation of the calcium phosphate crystals.


          In the maturation stage, the ameloblasts transport substances used in the formation of enamel. Histologically, the most notable aspect of this phase is that these cells become striated, or have a ruffled border. These signs demonstrate that the ameloblasts have changed their function from production, as in the secretory stage, to transportation. Proteins used for the final mineralization process compose most of the transported material. The noteworthy proteins involved are amelogenins, ameloblastins, enamelins, and tuftelins. During this process, amelogenins and ameloblastins are removed after use, leaving enamelins and tuftelin in the enamel. By the end of this stage, the enamel has completed its mineralization.


          At some point before the tooth erupts into the mouth, but after the maturation stage, the ameloblasts are broken down. Consequently, enamel, unlike many other tissues of the body, has no way to regenerate itself. After destruction of enamel from decay or injury, neither the body nor a dentist can restore the enamel tissue. Enamel can be affected further by non-pathologic processes. The discoloration of teeth over time can result from exposure to substances such as tobacco, coffee, and tea. This is partly due to material building up in the enamel, but is also an effect of the underlying dentin becoming sclerotic. As a result, tooth colour gradually darkens with age. Additionally, enamel becomes less permeable to fluids, less soluble to acid, and contains less water.
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          Destruction
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          The high mineral content of enamel, which makes this tissue the hardest in the human body, also makes it susceptible to a demineralization process which often occurs as dental caries, otherwise known as cavities. Demineralization occurs for several reasons, but the most important cause of tooth decay is the ingestion of sugars. Tooth cavities are caused when acids dissolve tooth enamel:


          
            	
              
                	Ca10(PO4)6(OH)2(s) + 8H+(aq)  10Ca2+(aq) + 6HPO42-(aq) + 2H2O(l)

              

            

          


          Sugars from candies, soft drinks, and even fruit juices play a significant role in tooth decay, and consequently in enamel destruction. The mouth contains a great number and variety of bacteria, and when sucrose, the most common of sugars, coats the surface of the mouth, some intraoral bacteria interact with it and form lactic acid, which decreases the pH in the mouth. Then, the hydroxylapatite crystals of enamel demineralize, allowing for greater bacterial invasion deeper into the tooth. The most important bacterium involved with tooth decay is Streptococcus mutans, but the number and type of bacteria varies with the progress of tooth destruction.


          Furthermore, tooth morphology dictates that the most common site for the initiation of dental caries is in the deep grooves, pits, and fissures of enamel. This is expected because these locations are impossible to reach with a toothbrush and allow for bacteria to reside there. When demineralization of enamel occurs, a dentist can use a sharp instrument, such as a dental explorer, and "feel a stick" at the location of the decay. As enamel continues to become less mineralized and is unable to prevent the encroachment of bacteria, the underlying dentin becomes affected as well. When dentin, which normally supports enamel, is destroyed by a physiologic condition or by decay, enamel is unable to compensate for its brittleness and breaks away from the tooth easily.
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          The extent to which tooth decay is likely, known as cariogenicity, depends on factors such as how long the sugar remains in the mouth. Contrary to common belief, it is not the amount of sugar ingested but the frequency of sugar ingestion that is the most important factor in the causation of tooth decay. When the pH in the mouth initially decreases from the ingestion of sugars, the enamel is demineralized and left vulnerable for about 30 minutes. Eating a greater quantity of sugar in one sitting does not increase the time of demineralization. Similarly, eating a lesser quantity of sugar in one sitting does not decrease the time of demineralization. Thus, eating a great quantity of sugar at one time in the day is less detrimental than is a very small quantity ingested in many intervals throughout the day. For example, in terms of oral health, it is better to eat a single dessert at dinner time than to snack on a bag of candy throughout the day.


          In addition to bacterial invasion, enamel is also susceptible to other destructive forces. Bruxism, also known as clenching of or grinding on teeth, destroys enamel very quickly. The wear rate of enamel, called attrition, is 8 micrometers a year from normal factors. A common misconception is that enamel wears away mostly from chewing, but actually teeth rarely touch during chewing. Furthermore, normal tooth contact is compensated physiologically by the periodontal ligaments (pdl) and the arrangement of dental occlusion. The truly destructive forces are the parafunctional movements, as found in bruxism, which can cause irreversible damage to the enamel.


          Other nonbacterial processes of enamel destruction include abrasion (involving foreign elements, such as toothbrushes), erosion (involving chemical processes, such as lemon juice), and possibly abfraction (involving compressive and tensile forces).


          


          Oral hygiene and fluoride


          Considering the vulnerability of enamel to demineralization and the daily menace of sugar ingestion, prevention of tooth decay is the best way to maintain the health of teeth. Most countries have wide use of toothbrushes, which can reduce the number of bacteria and food particles on enamel. Some isolated societies do not have access to toothbrushes, but it is common for those people to use other objects, such as sticks, to clean their teeth. In between two adjacent teeth, floss is used to wipe the enamel surfaces free of plaque and food particles to discourage bacterial growth. Although neither floss nor toothbrushes can penetrate the deep grooves and pits of enamel, good general oral health habits can usually prevent enough bacterial growth to keep tooth decay from starting.
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          These methods of oral hygiene have been helped greatly by the use of fluoride. Fluoride can be found in many locations naturally, such as the ocean and other water sources. Consequently, many seafood dishes contain fluoride. The recommended dosage of fluoride in drinking water is 1 part per million ( ppm). Fluoride helps prevent dental decay by binding to the hydroxylapatite crystals in enamel. The incorporated fluoride makes enamel more resistant to demineralization and, thus, resistant to decay. Fluoride therapy is used to help teeth prevent dental decay.


          Many groups of people have spoken out against fluoridated drinking water. One example used by these advocates is the damage fluoride can do as fluorosis. Fluorosis is a condition resulting from the overexposure to fluoride, especially between the ages of 6 months to 5 years, and appears as mottled enamel. Consequently, the teeth look unsightly and, indeed, the incidence of dental decay in those teeth is very small. However, it is important to note that most substances, even beneficial ones, are detrimental when taken in extreme doses. Where fluoride is found naturally in high concentrations, filters are often used to decrease the amount of fluoride in water. For this reason, codes have been developed by dental professionals to limit the amount of fluoride a person should take. These codes are supported by the American Dental Association and the American Academy of Pediatric Dentistry. The acute toxic dose of fluoride is ~5 mg/kg of body weight. Furthermore, whereas topical fluoride, found in toothpaste and mouthwashes, does not cause fluorosis, its effects are also less pervasive and not as long-lasting as those of systemic fluoride, such as when drinking fluorinated water. For instance, all of a tooth's enamel gains the benefits of fluoride when it is ingested systemically, through fluoridated water or salt fluoridation (a common alternative in Europe). Only some of the outer surfaces of enamel can be reached by topical fluoride. Thus, despite fluoridation's detractors, most dental health care professionals and organizations agree that the inclusion of fluoride in public water has been one of the most effective methods of decreasing the prevalence of tooth decay.


          


          Effects of dental procedures
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          Dental restorations


          Most dental restorations involve the removal of enamel. Frequently, the purpose of removal is to gain access to the underlying decay in the dentin or inflammation in the pulp. This is typically the case in amalgam restorations and endodontic treatment.


          Nonetheless, enamel can sometimes be removed before there is any decay present. The most popular example is the dental sealant. The process of placing dental sealants in the past involved removing enamel in the deep fissures and grooves of a tooth and replacing it with a restorative material. Presently, it is more common to only remove decayed enamel if present. In spite of this, there are still cases where deep fissures and grooves in enamel are removed in order to prevent decay, and a sealant may or may not be placed depending on the situation. Sealants are unique in that they are preventative restorations for protection from future decay and have shown to reduce the risk of decay by 55% over 7 years.


          Aesthetics is another reason for the removal of enamel. Removing enamel is necessary when placing crowns and veneers to enhance the appearance of teeth. In both of these instances, it is important to keep in mind the orientation of enamel rods because it is possible to leave enamel unsupported by underlying dentin, leaving that portion of the prepared teeth more vulnerable to fracture.


          


          Acid-etching techniques


          Invented in 1955, acid-etching employs dental etchants and is used frequently when bonding dental restoration to teeth. This is important for long-term use of some materials, such as composites and sealants. By dissolving minerals in enamel, etchants remove the outer 10 micrometers on the enamel surface and makes a porous layer 550 micrometers deep. This roughens the enamel microscopically and results in a greater surface area on which to bond.


          The effects of acid-etching on enamel can vary. Important variables are the amount of time the etchant is applied, the type of etchant used, and the current condition of the enamel.


          There are three types of patterns formed by acid-etching. Type 1 is a pattern where predominantly the enamel rods are dissolved; type 2 is a pattern where predominantly the area around the enamel rods are dissolved; and type 3 is a pattern where there is no evidence left of any enamel rods. Besides concluding that type 1 is the most favorable pattern and type 3 the least, the explanation for these different patterns is not known for certain but is most commonly attributed to different crystal orientation in the enamel.


          


          Tooth whitening


          Tooth whitening or tooth bleaching are procedures that attempt to lighten a tooth's colour in either of two ways: by chemical or mechanical action.


          Working chemically, a bleaching agent is used to carry out an oxidation reaction in the enamel and dentin. The agents most commonly used to intrinsically change the colour of teeth are hydrogen peroxide and carbamide peroxide. A tooth whitening product with an overall low pH can put enamel at risk for decay or destruction by demineralization. Consequently, care should be taken and risk evaluated when choosing a product which is very acidic.


          Tooth whiteners in toothpastes work through a mechanical action. They have mild abrasives which aid in the removal of stains on enamel. Although this can be an effective method, it does not alter the intrinsic colour of teeth.


          Microabrasion techniques employ both methods. An acid is used first to weaken the outer 2227 micrometers of enamel in order to weaken it enough for the subsequent abrasive force. This allows for removal of superficial stains in the enamel. If the discoloration is deeper or in the dentin, this method of tooth whitening will not be successful.


          


          Systemic conditions affecting enamel


          There are many different types of Amelogenesis imperfecta. The hypocalcification type, which is the most common, is an autosomal dominant condition that results in enamel that is not completely mineralized. Consequently, enamel easily flakes off the teeth, which appear yellow because of the revealed dentin. The hypoplastic type is X-linked and results in normal enamel that appears in too little quantity, having the same effect as the most common type.


          Chronic bilirubin encephalopathy, which can result from erythroblastosis fetalis, is a disease which has numerous effects on an infant, but it can also cause enamel hypoplasia and green staining of enamel.


          Enamel hypoplasia is broadly defined to encompass all deviations from normal enamel in its various degrees of absence. The missing enamel could be localized, forming a small pit, or it could be completely absent.


          Erythropoietic porphyria is a genetic disease resulting in the deposition of porphyrins throughout the body. These deposits also occur in enamel and leave an appearance described as red in colour and fluorescent.


          Fluorosis leads to mottled enamel and occurs from overexposure to fluoride.


          Tetracycline staining leads to brown bands on the areas of developing enamel. Children up to age 8 can develop mottled enamel from taking tetracycline. As a result, tetracycline is contraindicated in pregnant women.


          Celiac disease, an auto-immune disorder triggered by gluten allergies, also commonly results in demineralization of the enamel.


          


          Enamel in animals


          For the most part, research has shown that formation in animals is almost identical to formation in humans. The enamel organ, including the dental papilla, and ameloblasts function similarly. The variations of enamel that are present are infrequent but sometimes important. Differences exist, certainly, in the morphology, number, and types of teeth among animals.
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          Dogs are less likely than humans to have tooth decay due to the high pH of dog saliva, which prevents an acidic environment from forming and the subsequent demineralization of enamel which would occur. In the event that tooth decay does occur (usually from trauma), dogs can receive dental fillings just as humans do. Similar to human teeth, the enamel of dogs is vulnerable to tetracycline staining. Consequently, this risk must be accounted for when tetracycline antibiotic therapy is administered to young dogs. Enamel hypoplasia may also occur in dogs.


          The mineral distribution in rodent enamel is different from that of monkeys, dogs, pigs, and humans. In horse teeth, the enamel and dentin layers are intertwined with each other, which increases the strength and decreases the wear rate of those teeth.
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          Top of the Pops, also known as TOTP, was a long-running British music chart television programme, made and broadcast by the BBC. It was originally shown each week, mostly on BBC One, from 1 January 1964 to 30 July 2006. Each weekly programme consisted of performances from some of that week's best-selling popular music artists.


          Although the show was officially cancelled, it continues to run as an annual Christmas special. It was also survived by a spin-off series known as TOTP2 (or Top of the Pops 2) which started in 1994 and continued to run months after its predecessor had been axed.


          Top of the Pops has also been made available to television broadcasters in many different countries in the form of a franchise package. However, after some success, the majority of these have now also been cancelled.


          


          History


          


          The first show


          Top of the Pops began on New Year's Day 1964 in Studio A on Dickenson Road in Longsight, Manchester, which the BBC had bought from Mancunian Films in 1954. DJ Jimmy Savile presented the first show, which featured (in order) The Rolling Stones with "I Wanna Be Your Man", Dusty Springfield with "I Only Want to be With You", the Dave Clark Five with "Glad All Over", The Hollies with "Stay", The Swinging Blue Jeans with "The Hippy Hippy Shake" and The Beatles with "I Want to Hold Your Hand", that week's number one (throughout its history, the programme always finished with the best-selling single of the week). For the first three years Savile rotated with three other presenters: Alan Freeman, Pete Murray and David Jacobs. A Mancunian model, Samantha Juste, was the regular "disc girl".


          [bookmark: .22It.27s_still_number_one.22]


          "It's still number one"


          The show was originally intended to have only a few programmes but ran for over 42 years, reaching landmark episodes of 1000 and 2000 in 1983 and 2002 respectively. During its heyday in the 1970s, it attracted 15 million viewers each week. It was traditionally shown on a Thursday night, but was moved to a Friday starting on 14 June 1996, a change which caused some controversy as this placed the programme up against the hugely popular soap opera, Coronation Street, on ITV. This was when the major decline in audiences began as fans were forced to choose between TOTP and an episode of the soap.


          The show saw many changes through the decades, in style, design, fashion and taste. It periodically (usually every three years) had some aspect of its idents, format, or set design altered in some way, keeping the show looking modern despite its age.


          The show was closely associated with the BBC radio station Radio 1, usually being presented by DJs from the station (although from October 1991 to January 1994 no Radio 1 DJs presented the show) and the show was also on Radio 1 between 1988 and 1991 at the same time as the BBC1 showing. During the last few years of airing the association was not as close as it once was. In its heyday during the glam rock era of the early 1970s, the show featured the tightly choreographed dance troupe Pan's People (later succeeded by Ruby Flipper, Legs & Co. and Zoo), something which has been widely imitated on similar shows ever since. Pan's People were used when an act was unable to appear in person and no footage of them was available - a common occurrence in the era before promotional videos.


          In the mid-1990s, BBC Radio 1 producer Ric Blaxill was brought in to revamp the show. In one of the more radical relaunches in the programme's history, Blaxill handed presenting duties to a different celebrity each week. Presenters during this period included Kylie Minogue, 2 Unlimited, Chris Evans, Chris Eubank, Damon Albarn and Jarvis Cocker - with an attempt to create an iconic 'golden mic' that was used by the various presenters. The set was revamped to include thousands of holes, through which beams of light would illuminate the artists. This period also coincided with the Britpop era.


          For most of its history the show had very strict rules about which singles could be featured. A song could not appear if it was going down the charts, nor could any track appear on consecutive weeks unless it was at number one. These rules were abandoned in 1997, possibly as a response to the changing nature of the Top 40 (in the late 1990s and early 2000s climbers in the charts were a rarity, with almost all singles peaking at their debut position).


          When the programme's format changed in November 2003 it concentrated increasingly on the top 10. Later, during the BBC Two era, the top 20 was regarded as the main cut-off point, with the exception made for up and coming bands below the top 20. Singles from below the top 40 (within the top 75) were shown if the band were up and coming or had a strong selling album. If a single being performed was below the top 40, just the words "New Entry" were shown and not the chart position.


          


          


          All New Top of the Pops


          On 28 November 2003, the show saw one of its most radical overhauls in what was widely reported as a make-or-break attempt to revitalise the long-running series. In a break with the previous format, the show played more up-and-coming tracks ahead of any chart success, and also featured interviews with artists. The launch show, which was live and an hour long, was notable for an audacious performance of Flip/Reverse by Blazin' Squad, featuring hordes of hooded teenagers choreographed to dance around the outside of BBC TV Centre. The new show, hosted by MTV presenter Tim Kash launched to hit ratings and continued to pull in big name artists and film stars. Kash continued to host the show for a year and later left to a new contract at MTV. The show was then co-hosted by Reggie Yates and Fearne Cotton every Friday night until 8 July 2005. The final Top of the Pops to be shown on BBC One was broadcast on Monday, 11 July 2005, which was edition number 2,166.


          By November 2004, viewing figures had plummeted to below three million, prompting announcement by the BBC that the show was going to move, again, to Sunday evenings on BBC Two, thus losing the prime-time slot on BBC One that it had maintained for forty years. This move was widely reported as a final 'sidelining' of the show, and perhaps signalled its likely cancellation. At the time, it was insisted that this was so that the show would air immediately after the official announcement of the new top 40 chart on Radio 1, as it was thought that by the following Friday, the chart seemed out-of-date.


          The first edition on BBC Two was broadcast on 17 July 2005 at 7pm with presenter Fearne Cotton. After the move to Sundays, Cotton continued to host with a different guest presenter each week, such as Rufus Hound or Richard Bacon. On a number of occasions however, Reggie Yates would step in, joined by female guest presenters such as Lulu and Anastasia. Viewing figures averaged around 1.5 million.


          


          The Final Countdown


          On 20 June 2006, the show was formally cancelled and it was announced that the last edition would be broadcast on 30 July 2006. Edith Bowman co-presented its hour-long swansong, along with Sir Jimmy Savile (who had presented the first show), Reggie Yates, Mike Read, Pat Sharp, Sarah Cawood, Dave Lee Travis, Rufus Hound, Tony Blackburn and Janice Long. The final day of recording was 26 July 2006 and featured archive footage and tributes, including The Rolling Stones - the very first band to appear on Top of the Pops - opening with The Last Time, the Spice Girls, David Bowie, Wham!, Madonna, Beyonc, Gnarls Barkley, Kylie Minogue, Sophie Ellis Bextor and Robbie Williams. The show closed with a final countdown, topped by Shakira, as her track Hips Don't Lie (featuring Wyclef Jean) had climbed back up to number one on the UK Singles Chart earlier in the day. The show ended with Sir Jimmy turning the lights off in the empty studio. Fearne Cotton, who was the current presenter was unavailable to co-host for the final edition due to her filming of ITV's Love Island in Fiji but kicked off the show with a quick introduction recorded on location, saying "It's still number one, it's Top Of The Pops". BARB reported the final show's viewing figures as 3.98 million.


          


          After the end


          The magazine, international versions, the Christmas specials and TOTP2 have continued despite the axing. Some staff also suggested that the show will return after a hiatus of a few years, according to the documentary 'Top of the Pops: The True Story' shown on BBC Two after the final show had aired. However the TOTP website, which the BBC had originally promised would continue, is now no longer updated, although many of the old features of the site - interviews, music news, reviews - have remained, now in the form of the Radio 1-affiliated TOTP ChartBlog accessible via the remains of the old website.


          The 2006 Christmas edition was scheduled for its usual hour long Christmas Day slot on BBC One and presented by regular presenters Fearne Cotton, Reggie Yates and Edith Bowman. The show style and format returned to normal (for a post 2002 Christmas edition) featuring almost all new performances on the most recent set design with the same on screen graphics and logos. No reference to the previous 'finale' was made. Cotton and Yates returned for the 2007 Christmas edition which again featured new studio material, however some performances were borrowed from other events and the show had been stripped of its more recent graphical design in favour of a nostalgic mix of old logos and generic captions.


          The show was also given another special revival for Comic Relief 2007 in the form of Top Gear of the Pops. This one-off special was presented by Jeremy Clarkson, Richard Hammond and James May and filmed at the Top Gear aerodrome studio in Surrey on Sunday 11 March 2007.


          


          Performers and performances


          In its extensive history, Top of the Pops has featured many artists, many of whom have appeared more than once on the show to promote many of their records. Some, like The Streets, Red Hot Chili Peppers and Green Day, have performed entire concerts on the show. It was during Green Day's concert that a record was broken for longest Top of the Pops performance. Jesus of Suburbia broadcast on 6 November 2005, lasted 9 minutes and 10 seconds in contrast to the shortest performance by Super Furry Animals with Do or Die, broadcast on 28 January 2000, clocking in at 95 seconds.


          Status Quo have appeared the most times on the show, with 106 performances. The first of which was in 1968 and the last in 2002.


          


          Theme music


          A version of Led Zeppelin's " Whole Lotta Love" based on the C. C. S. release, but using session musicians, was used as the show's theme tune from early 1971 to late 1977, and also in a remixed version between May 1998 and November 2003, although ironically Led Zeppelin never performed on the show. Between October 1977 and May 1980 the show had no regular theme music at all, instead using a song from the current charts to accompany the Top 30 run-down at the start of the programme - but "Whole Lotta Love" was re-introduced as the theme (albeit briefly) in August 1980 after the show was taken off the air for 2 months due to a musicians strike. There was also no theme music at all between June 1997 and April 1998, instead the introduction of the first performance played out to the title sequence.


          In July 1981, the album track , "Yellow Pearl" by Phil Lynott was commissioned as the new theme music. This was replaced in April 1986 with "The Wizard", a composition by Paul Hardcastle. Two different variations of The Wizard were heard on the show - the latter was commercially released as a single and in 2008 released as part of the digital album 'No Winners' from Cooltempo Records.


          Between February 1995 and June 1997 the theme was a track called Red Hot Pop composed by Vince Clarke of Erasure.


          The final theme used from November 2003 was a remixed version of that used between October 1991 and February 1995, composed by Tony Gibber.


          


          Miming


          Initially acts performing on the show mimed to the commercially released record, but in July 1966  just after the show had been moved to London  and after discussions with the Musicians' Union, miming was banned. After a few weeks during which some bands' attempts to play as well as on their records were somewhat lacking, a compromise was reached whereby a specially recorded backing track was permitted - as long as all the musicians on the track were present in the studio. The TOTP Orchestra, led by Johnny Pearson augmented the tracks when necessary. This set-up continued until 1980, when a protracted Musicians' Union strike resulted in the dropping of the live orchestra altogether and the use of pre-recorded tracks only. This accounts for a number of acts who never appeared on the show due to their reluctance to perform in this way. Highlights have included Jimi Hendrix who, on hearing someone else's track being played by mistake (in the days of live broadcast), mumbled "I don't know the words to that one, Man", Shane Macgowan of the Pogues' drunken performance of " Fairytale of New York", a legendary performance of " Roll With It" by Oasis in which Noel and Liam Gallagher exchanged roles with Noel miming to Liam's singing track and Liam pretending to play guitar, and John Peel's appearance as the mandolin soloist for Rod Stewart on " Maggie May". Two other memorable incidents included performances by Marillion; an appearance for " Garden Party" saw Fish miming perfectly except from the line "I'm miming" (which was changed from the original "I'm fucking" for broadcast purposes), when he simply pointed at his closed lips. Two years later, Fish lost his voice prior to an appearance for "Lavender" and, despite only needing to mime, had the lyrics placed on large pieces of card and flipped them over in time with the recorded version.


          For virtually the whole "Live Sound" period, the Sound Supervisor was the late Dickie Chamberlain, who skilfully reproduced the sound of the original discs with a fraction of the kit available in the recording studios.


          The miming policy also led to the occasional technical hitch. A famous example of this is the performance of " Martha's Harbour" in 1988 by All About Eve where the televised audience could hear the song but the band could not. As the opening verse of the song beamed out of the nation's television sets, the unknowing lead singer Julianne Regan remained silent on a stool on stage while Tim Bricheno (the only other band member present) did not play his guitar. An unseen stagehand apparently prompted them that something was wrong in time to mime along to the second verse. The band were invited back the following week, and chose to sing live.


          Another hitch was Simon Le Bon singing with Duran Duran. He was posing with his microphone which promptly flew off the stage and he was left to sing into a microphone stand...he just shrugged his shoulders and carried on.


          Michael Stipe of R.E.M. had such difficulty miming " Orange Crush" on the show, he used a megaphone to cover his mouth throughout the performance.


          For a few years from 1991 the show adopted a live vocal to pre-recorded backing track policy. Kurt Cobain on " Smells Like Teen Spirit" dropped his voice an octave and changed the opening line to "Load up on drugs, kill your friends"; the band also made it very clear that they were not playing their instruments. (Kurt later said during an interview that he wanted to sound more like Morrissey during the performance)  it also exposed a number of poor live singers, and was dropped as a general rule.


          In its final few years miming had become less and less common, especially for bands, as studio technology became more reliable and artists were given the freedom to choose their performance style. Former Executive Producer, Andi Peters, stated that there was "no policy" on miming and said that it was entirely up to the performer if they wanted to sing live or mime.


          


          Missing episodes


          Because of the BBC's former policy of deleting old programmes, the vast majority of the episodes from the first ten years of the programme's history have been lost, including the only live appearance by The Beatles.


          Of the first 500 episodes (1964-73) only about 20 complete recordings remain in the BBC archives. The earliest surviving footage dates from February 26, 1964 and consists of performances by Billy J. Kramer and the Dakotas and The Dave Clark Five. Some programmes exist only partially (largely performances that were either pre-recorded or re-used in later editions). There are also cases of shows that only exist in their raw, unedited form. Many are also silent on the presenter links (these versions were made so that performances could be re-used in future episodes). The oldest complete episode in existence was originally transmitted on Boxing Day in 1967 (only four complete recordings from the 1960s survive, two of which have mute presenter links). The most recent that is not held is dated September 8, 1977. All editions after this date exist in full.


          In January 2008, BBC Four re-aired the Boxing Day 1967 and February 15 1968 editions as part of their 'Pop On Trial' season.


          The April 5, 1984 episode was never made, as BBC One was off air the entire day due to industrial action. Additionally, the programme was forced off the air for several weeks by industrial action by the Musicians' Union in both 1974 and 1980.


          


          Spin-offs


          Top of the Pops has a sister show called TOTP2 which uses archive footage from as early as the late 1960s. It began on 17 September 1994 and has only been shown on BBC Two. In summer 2004 BBC Two's controller, Roly Keating, announced that it was being "rested". Shortly after UKTV G2 began showing re-edited versions of earlier programmes with re-recorded dialogue. Finally after a two year break TOTP2 returned to the BBC Two schedules for a new series on Saturday 30 September 2006 in an evening timeslot It was still narrated by Steve Wright and featured a mixture of performances from the TOTP archive and newly-recorded performances. The first edition of this series featured new performances by Razorlight and Nelly Furtado recorded after the final episode of Top of the Pops.


          Aired on BBC Radio 1 between the mid-1990s and late 2001 was Top Of The Pops: The Radio Show which went out every Sunday at 3pm just before the singles chart, and was presented by Jayne Middlemiss and Scott Mills. It later reappeared on the BBC World Service in May 2003, where it continues to be broadcast in a weekly hourly format presented by Kim Robson.


          The defunct channel UK Play created two spin offs; TOTP+ Plus and TOTP @ Play (2000 - 2001) (until mid-2000, this show was called The Phone Zone and was a spin-off from BBC Two music series The O-Zone). BBC Choice featured a show called TOTP The New Chart ( 5 December 1999 - 26 March 2000) and on BBC Two TOTP+ ( 8 October 2000 to 26 August 2001) which featured the TOTP @ Play studio and presenters. This is not to be confused with the UK Play version of the same name. A more recent spin-off (now ended) was Top of the Pops Saturday and its successor Top of the Pops Reloaded. This was shown on Saturday mornings on BBC One and featured competitions, star interviews, video reviews and some Top of the Pops performances. This was aimed at a younger audience and was part of the CBBC Saturday morning line-up. This was to rival CD:UK at the same time on ITV.


          


          Send-ups


          A number of performers have sent up the format in various ways. Mainly this has been performers who disliked the mime format of the show, often as a more effective protest against this rather than just refusing to appear.


          
            	In the 1970s The Stranglers "performed" their song "No More Heroes", with Hugh Cornwell deliberately miming terribly. Also, during the guitar solo Cornwell "played" the guitar with his teeth and drummer Jet Black sat in the opposite direction from the drum kit and drummed the air.


            	Again, in 1979, The Stranglers badly mimed their song "Duchess". Near the end of the song, Jet Black can be seen standing up, walking behind Hugh Cornwell, and starting to sing even though the drums can still be heard in the background. Also, Cornwell made strange faces during his close-up shots.


            	While performing their 1982 hit " Jackie Wilson Said" the band Dexys Midnight Runners were seen performing in front of a projection of the darts player Jocky Wilson. Opinions differ as to whether this was deliberate or accidental.


            	When Oasis performed " Whatever" for Top of the Pops in 1994 they mimed and one of the cello players from the symphony was replaced by rhythm guitarist Bonehead, who clearly had no idea how the instrument is supposed to be played. Towards the end of the song, he gave up the pretense and started using the bow to conduct. A woman plays his rhythm guitar.


            	For the 1984 Christmas Day edition all of the performers from Band Aid had been booked to appear apart from Bono. The performance of " Do They Know It's Christmas?" witnessed the unlikely scene of Paul Weller lip-synching to Bono's vocals. Similarly, in 1985, when the Eurythmics were at number one with "There Must Be An Angel (Playing With My Heart)", Annie Lennox was seen miming the song's harmonica solo even though it is recognisably the work of Stevie Wonder.

          


          


          
            	In 1995 Oasis performed " Roll With It" on the show. As a mockery to the format, brothers Noel and Liam Gallagher switched roles, which led to Noel (pictured) miming the lead vocal and Liam playing the lead guitar solo. The rest of the band found it hilarious and the song ended with the band overcome with laughter.


            	Oasis again made a mockery of the show in a 2005 performance of " Lyla", as Liam Gallagher made no secret of the fact that he was miming his lyrics by walking away from the microphone and chewing gum when he was supposed to be singing.


            	Faith No More lead singer Mike Patton also showed he was obviously miming a performance by sticking his tongue out of the side of his mouth during close-up shots.


            	In Nirvana's only performance on Top of the Pops, frontman Kurt Cobain "played" his guitar with his fingers inches away from the frets (and occasionally clutched the microphone to make it obvious that he was not playing), drummer Dave Grohl danced around in his seat for most of the performance, and bassist Krist Novoselic waved his instrument around his head. Cobain also sang in a low, dramatic opera voice, later claiming he was trying to impersonate Morrissey.


            	Singer Les Gray of Mud went on stage to perform with a ventriloquist dummy during the performance of Lonely this Christmas and had the dummy lip-synch to the voice-over in the middle of the song.


            	EMF appeared on the show with one of the guitarists strumming along while wearing boxing gloves.


            	In Blur's performance of " Charmless Man" in 1995, Dave Rowntree decided to play with oversized drumsticks, while Graham Coxon, played a mini guitar.


            	In Green Day's first Top of the Pops appearance in 1994, the band played the song " Welcome to Paradise". Frontman Billie Joe Armstrong wore an otherwise plain white t-shirt with the phrase "Who am I fooling anyway?" handwritten on it, most likely a reference to his own miming during the performance. He could also be seen not playing his guitar during the instrumental bridge in the song.


            	The performance of " Maggie May" by Rod Stewart and The Faces featured John Peel miming on mandolin. Near the end of the song, Rod and the Faces begin to kick around a football. This is despite the fact that the music can be still heard playing the background.


            	The Eels performed " Novocaine for the Soul" playing on toy instruments, which they then trashed.


            	In 1989, The Cure performed "Lullaby" on TOTP. The studio director ordered that there were to be no close-up shots of Robert Smith as his appearance - he was heavily made up - might scare young children. The Cure were known for their abhorrence for miming their songs whilst on TOTP and on several occasions made it obvious they weren't playing their parts - using such stunts as playing guitar left-handed, miming very badly out of synch and dressing their instruments up in clothes.

          


          


          International versions


          


          Europe


          The TOTP format was sold to RTL in Germany in the 1990s, and aired on Saturday afternoons. It was very successful for a long time, with a compilation album series and magazine. However, in 2006 it was announced that the German show would be ending. The Italian and French version of the show ended by September 2006. Domestic versions of the show continue to run in The Netherlands until the end of December 2006. BBC Prime used to broadcast re-edited episodes of the BBC version, the weekend after it was transmitted in the UK.


          


          United States


          Top of the Pops had short-lived fame in the United States. In 1987, the CBS television network decided to try an American version of the show. It was hosted by Nia Peeples and even showed performances from the BBC version of the programme. The show was presented on late Friday nights and lasted almost a year.


          In 2002, BBC America presented the BBC version of Top of the Pops as part of their weekend schedule. The network would get the episodes one week after they were transmitted in the UK. BBC America then tinkered with the show by cutting a few minutes out of each show and moving it to a weekday time slot.


          On January 23, 2006, Lou Pearlman made a deal to bring "Top of the Pops" back to the airwaves in the United States. It is expected to be similar to the 1987 version, but it will also utilize the Billboard magazine music charts, most notably the Hot 100 chart. It was supposed to be planned for a possible 2006 or 2007 launch, but with several lawsuits against Lou and his companies, as well as the cancellation of the UK version its unlikely it will go forward.


          On August 19, 2006, VH1 aired the UK series' final episode.


          The United States had its own similar series, American Bandstand, which aired nationally on ABC from 1957 to 1989.


          


          New Zealand


          The Top of the Pops brand has also been exported to New Zealand which for many years had to rely on music-video only shows to demonstrate its Top 20 (as well as the occasional season of the UK version of TOTP) as the world's top acts found New Zealand just too far away from the major markets to visit regularly. This all changed when the New Zealand government suggested a voluntary New Zealand music quota on radio (basically a threat that if the stations did not impose a quota themselves then one would be imposed on them). This worked and suddenly the amount of indigenous music played on radio stations shot up, as did the number of New Zealand hits in the top 20. Therefore a new version of a show like Top of the Pops became feasible for the first time, and the show was commissioned by TVNZ. The show began in early 2004 with host Alex Behan. The hour-long show (as opposed to the 30 minute UK version) which is broadcast at 5pm on Saturdays on TV2 contains a mixture of songs recorded in the Auckland TVNZ studios as well as performances from the international versions of the show. The New Zealand Top 20 singles and Top 10 albums are also featured. Alex stayed as host for two years before Bede Skinner took over. Despite a popular fan base in early 2006 TVNZ announced that Top of the Pops has been axed and ideas for new music shows are currently being considered.


          Free-to-air music channel C4 then picked up the UK version of Top Of The Pops and aired it on Saturday's at 8pm with a repeat screening on Thursdays. However since the UK version has recently been axed itself, this arrangement has obviously now ended.


          


          Africa, Asia and the Middle East


          An edited version of the UK show can be seen on BBC Prime, the weekend after UK transmission.


          


          Latin America


          A complete version of the UK show can be seen on People+Arts, two weeks after the UK transmission.


          


          Compilation albums


          A number of compilation albums using the Top of the Pops brand have been issued over the years. The first one to reach the charts was "BBC TV's The Best Of Top of the Pops" on the Super Beeb record label in 1975, which reached number 21.


          Starting in 1968 and carrying on through the 1970s a rival series of " Top of the Pops" albums were produced, however these had no connection with the television series except for its name. They were a series of budget compilation cover albums of current chart hits recorded by anonymous session singers and musicians released on the Hallmark record label. They had initially reached the charts but were later disallowed due to a change in the criteria for entering the charts. These albums continued to be produced until the early 1980s, when the advent of compilation albums featuring the original versions of hits, such as the Now That's What I Call Music series, led to a steep decline in their popularity.


          In the 1990s, the BBC "Top of the Pops" brand was again licensed for use in a tie-in compilation series. Starting in 1995 with Sony Music's Columbia Records label, these double disc collections moved to the special marketing arm of Polygram/ Universal Music TV, before becoming a sister brand of the Now That's What I Call Music range in the EMI/ Virgin/Universal joint venture.


          Similarly to the roles of "Top of the Pops" on BBC One and BBC Two in the late 1990s and early 2000s, the compilation albums range featured current hits for the main series and classic hits (such as 70s Rock) for the "Top of the Pops 2" spin-offs.


          The "Top of the Pops" brand has now been licensed by EMI who released a compilation series in 2007/08, with one CD for each year that "Top of the Pops" was running. The boxset for the entire series of 43 discs was released 7th July 2008. A podcast supporting the release of the boxset featuring interviews with Mark Goodier, Miles Leonard, Malcolm McClaren and David Hepworth is available.


          


          Number One in the Compilation Charts


          These albums in the series reached No. 1:


          
            	Top of the Pops 1 ( Columbia Records - 1995)


            	Top of the Pops '99 - Volume 2 ( Universal Music TV -1999)


            	Top of the Pops 2000 - Volume Two ( BBC Music/ Universal Music TV -2000)

          


          


          Top of the Pops magazine


          Top of the Pops magazine has been running since February 1995, and filled the void in the BBC magazine portfolio where Number One magazine used to be. It began much in the mould of Q magazine, then changed its editorial policy to directly compete with popular teen celebrity magazines such as Smash Hits and Big, with free sticker giveaways replacing Brett Anderson covers.


          An early feature on the Spice Girls coined the famous "Spice" nicknames for each member (Baby, Ginger, Posh, Scary and Sporty) that stayed with them throughout their career as a group and beyond.


          The BBC have announced that the magazine will continue in publication despite the end of the television series.


          


          In popular culture


          


          Music


          
            This list of songs or music-related items is incomplete; you can help by expanding it.
          


          
            	The Scottish punk band The Rezillos lampooned the show as a vehicle for vapid commercialism and for paying little or no attention to talented, unknown bands, in their song "Top of the Pops." Ironically the band actually ended up performing the song on the programme (twice) when it entered the charts.

          


          
            	"C-30 C-60 C-90 GO!", originally by Bow Wow Wow and covered by Seattle, WA band Pretty Girls Make Graves


            	A song entitled "Top of the Pops" appeared on the Kinks album, Lola versus Powerman and the Moneygoround, Part One


            	Rat Trap by The Boomtown Rats


            	Top Of The Pops by indie band 28 If (named after the car on the cover of The Beatles' Abbey Road album).


            	"Me Plus One" by Anne Lilia Berge Strand or more commonly Annie. This songs charts the rise and fall of former Spice Girl Geri Halliwell and her obsession with fame. "The fun won't start 'till she's living it up, feeling good on Top Of The Pops". The track was written by British producer Richard X after Halliwell locked herself in his car in an attempt to persuade Richard to let her record a track called 'Some Girls', a hit later given to former S Club 7 singer Rachel Stevens.


            	The song "Formed a Band" by Art Brut includes in its lyrics, "Were gonna write a song as universal as happy Birthday, that makes sure everybody knows that everything is going to be OK, were going to take that song and were going to play it 8 weeks in a row on Top of the Pops." Since the programme's cancellation, the band has changed the lyric when performing live to "we're going to make it the theme tune to the new Top of the Pops.". In their song "Bad Weekend," the band also sings, "sometimes it's hard to stop when your heart is set on Top of the Pops, Top of the Pops." Art Brut LyricsIn addition to this, Art Brut & Friends recorded a song titled "Top of the Pops", lyrics being the name of their band followed by TOTP e.g Art Brut! Top of the Pops! Vectro! Top of the Pops!


            	Akira the Don's single, 'Living in the Future'


            	Bug Powder Dust by Bomb the Bass contains the lyrics "Top of the pops like the Lulu's show".


            	The Smithereens recorded a song entitled "Top of the Pops" on their album Blow Up.


            	Billy Bragg's "Waiting For The Great Leap Forward" boasts the lyric, "It's a mighty long way down rock 'n roll; from Top of the Pops to drawing the dole" (this is in turn a pun on a different lyric from Mott the Hoople's "All The Way From Memphis").


            	Also, Bragg's "Moving The Goalposts" contains the line, "I dreamt of you as I walked to the shops, you were dancing with the wallies on Top of the Pops".


            	Carter USM's song "Glam Rock Cops" has the lyric "I've been fitted up for size for Top Of The Pops / In a uniform supplied by the glam rock cops". Unlike most other examples here it was actually performed on Top of the Pops.


            	B. A. Robertson's "Knocked It Off" mentions Top of the Pops; similarly, this was actually performed on the show, and peaked at number 8.


            	Generation X's "Promises Promises" includes in the lyrics "Soon you'll get your gear from Marks and Sparks / Punk'll take over Top of the Pops"


            	Terence Trent D'Arby in the song "Penelope Please" from his album "Symphony Or Damn": "You will still be home in time / To watch the 'Pops featuring Chrissie Hynde"


            	The Justified Ancients of Mu Mu (who later became The KLF) sampled nearly three minutes of Top of the Pops on their album 1987.


            	Mott the Hoople's song "Saturday Gigs" has the lyric "Take the mick outta Top of the Pops / we play better than they do"


            	Jay-Z's song "Dirt Off Your Shoulder" from the Black Album has the lyric "Came from the bottom the bottom, to the top of the pops/Nigga London, Japan and I'm straight off the block"

          


          


          Film


          
            	The opening scene for the Spice Girls' movie Spiceworld shows the group recording a performance of their song "Too Much" for Top Of The Pops.

          


          


          Trivia


          
            	The Beatles only performed live once in front of the TOTP audience, but on at least one other occasion they recorded a special spot in a BBC Studio for the programme. They mimed to their 1964 release I Feel Fine in studio 2, Riverside Studios - the studio normally used for Jackanory and Play School.


            	The most complaints the show received for a single episode was in 1994 when Manic Street Preachers performed their song "Faster" in a manner that was seen as intimidating and featured lead singer James Dean Bradfield wearing a balaclava such as would be worn by an IRA terrorist. Prior to this the performance that was rumoured to have drawn most complaints was Robert Wyatt performing his hit "I'm A Believer" in as animated a fashion as his wheelchair would allow.


            	Jeffrey Daniel of Shalamar debuted bodypopping and the first ever moonwalk on British television as he danced to the band's hit "A Night To Remember" on TOTP, on 24 June 1982.


            	In 1970 the session singer Tony Burrows appeared on the programme as the lead singer of three different acts. Also, footballer Steve Archibald appeared twice on the same show in 1982.


            	The first unsigned band to play Top Of The Pops was Scottish twee pop group Bis.


            	In 1980, the then fledgling heavy metal superstars Iron Maiden became the first band to play live on the show since The Who in 1972, when they refused to mime to their single "Running Free".


            	Super Furry Animals once got the whole audience to sit down during a live performance of theirs.


            	The now defunct UK rock band Symposium, staged a stage invasion for their performance of "Fairweather Friend". This also seen singer Ross Cummins crowdsurf.


            	When Elvis Costello performed "Radio Radio" on the show, he changed the lyrics to criticise Tony Blackburn, who was the presenter that week.


            	When John Peel first presented the programme in 1968 he forgot the name of Amen Corner who were appearing that week. Possibly because of this, his next appearance as presenter wasn't until Christmas 1981.


            	Although three of the four original presenters are still alive, seven presenters of the show have died  Stuart Henry, Kenny Everett, occasional presenter Caron Keating, John Peel, Tommy Vance, original presenter Alan Freeman and guest presenter Gary Olsen. In addition, the creator of the show, Johnnie Stewart, died on April 29, 2005.


            	John Peel was once given 15 seconds to interview Debbie Harry about her new single. Annoyed by this ridiculous time constraint, he deliberately asked an overlong question so that she would not have time to answer. This was done with the full co-operation of Harry who, apparently, was amused by it.


            	John Peel once rather naughtily (for a prime time BBC show) also introduced Big Country as "the band who put the tree into Big Country".


            	In May 2006, following a special Red Hot Chili Peppers concert recorded in the car park of BBC Television Centre, Hammersmith and Fulham Council (which governs the area the centre is located) informed the BBC that in order to legally conform to an Act of Parliament which came into force in 2004 they needed to have a special licence to continue to admit members of the public to any future performances. Prior to the matter being resolved the BBC requested the assistance of their own staff members to fill-in as audience members for this and other music shows.


            	Feeder's performance of " Lost and Found" in May 2006 saw their touring guitarist Dean Tidey play bass guitar. Since the music was an instrumental of the commercially released studio version and Dean does not record with the band, he mimed to bass parts not recorded by him, but by their bass player Taka Hirose. Taka was unable to attend due to the birth of his third child.


            	German singer Nena shocked viewers by appearing on the show with hairy armpits while performing her hit 99 Red Balloons. To this day, most radio DJ's make reference to her performance after playing the song.


            	The Wildhearts are the only band to have played a B-side on the show, as opposed to the A-side in the charts. During other performances, the band also submitted false lyrics to the producers resulting in "shit" passing through unnoticed and uncensored and once performed in green welding goggles.


            	The last edition on 30 July 2006 was going to be live but Jimmy Savile could not do the programme on that date as he is honorary Chieftain of the Lochaber Highland Games which took place on 29 July.


            	Since the last episode featured no live acts in the studio, the honour of being the last act to actually perform on a weekly episode of TOTP goes to Snow Patrol with " Chasing Cars" in the penultimate edition.


            	The last act ever featured visually on a weekly Top of the Pops was Girls Aloud, as part of the closing sequence of bands performing on the show throughout the years. They were shown performing " Love Machine".

          


          


          DVDs


          In 2004 there was a DVD Released Called Top of the Pops 40th Anniversary 1964-2004 DVD. It features one song for each year to celebrate its 40th Anniversary.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Top_of_the_Pops"
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          Topology ( Greek topos, "place," and logos, "study") is a branch of mathematics that is an extension of geometry. Topology begins with a consideration of the nature of space, investigating both its fine structure and its global structure. Topology builds on set theory, considering both sets of points and families of sets.


          The word topology is used both for the area of study and for a family of sets with certain properties described below that are used to define a topological space. Of particular importance in the study of topology are functions or maps that are homeomorphisms. Informally, these functions can be thought of as those that stretch space without tearing it apart or sticking distinct parts together.


          When the discipline was first properly founded, toward the end of the 19th century, it was called geometria situs (Latin geometry of place) and analysis situs (Latin analysis of place). From around 1925 to 1975 it was an important growth area within mathematics.


          Topology is a large branch of mathematics that includes many subfields. The most basic division within topology is point-set topology, which investigates such concepts as compactness, connectedness, and countability; algebraic topology, which investigates such concepts as homotopy and homology; and geometric topology, which studies manifolds and their embeddings, including knot theory.


          See also: topology glossary for definitions of some of the terms used in topology and topological space for a more technical treatment of the subject.


          


          History
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          The branch of mathematics now called topology began with the investigation of certain questions in geometry. Leonhard Euler's 1736 paper on Seven Bridges of Knigsberg is regarded as one of the first topological results.


          The term "topologie" was introduced in German in 1847 by Johann Benedict Listing in Vorstudien zur Topologie, Vandenhoeck und Ruprecht, Gttingen, pp. 67, 1848. However, Listing had already used the word for ten years in correspondence. "Topology", its English form, was introduced in 1883 in the journal Nature to distinguish "qualitative geometry from the ordinary geometry in which quantitative relations chiefly are treated". The term topologist in the sense of a specialist in topology was used in 1905 in the magazine Spectator.


          Modern topology depends strongly on the ideas of set theory, developed by Georg Cantor in the later part of the 19th century. Cantor, in addition to setting down the basic ideas of set theory, considered point sets in Euclidean space, as part of his study of Fourier series.


          Henri Poincar published Analysis Situs in 1895, introducing the concepts of homotopy and homology, which are now considered part of algebraic topology.


          Maurice Frchet, unifying the work on function spaces of Cantor, Volterra, Arzel, Hadamard, Ascoli and others, introduced the metric space in 1906. A metric space is now considered a special case of a general topological space. In 1914, Felix Hausdorff coined the term "topological space" and gave the definition for what is now called a Hausdorff space. In current usage, a topological space is a slight generalization of Hausdorff spaces, given in 1922 by Kazimierz Kuratowski.


          For further developments, see point-set topology and algebraic topology.


          


          Elementary introduction
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          Topological spaces show up naturally in almost every branch of mathematics. This has made topology one of the great unifying ideas of mathematics. General topology, or point-set topology, defines and studies properties of spaces and maps such as connectedness, compactness and continuity. Algebraic topology uses structures from abstract algebra, especially the group to study topological spaces and the maps between them.


          The motivating insight behind topology is that some geometric problems depend not on the exact shape of the objects involved, but rather on the way they are put together. For example, the square and the circle have many properties in common: they are both one dimensional objects (from a topological point of view) and both separate the plane into two parts, the part inside and the part outside.


          One of the first papers in topology was the demonstration, by Leonhard Euler, that it was impossible to find a route through the town of Knigsberg (now Kaliningrad) that would cross each of its seven bridges exactly once. This result did not depend on the lengths of the bridges, nor on their distance from one another, but only on connectivity properties: which bridges are connected to which islands or riverbanks. This problem, the Seven Bridges of Knigsberg, is now a famous problem in introductory mathematics, and led to the branch of mathematics known as graph theory.


          Similarly, the hairy ball theorem of algebraic topology says that "one cannot comb the hair on a ball smooth." This fact is immediately convincing to most people, even though they might not recognize the more formal statement of the theorem, that there is no nonvanishing continuous tangent vector field on the sphere. As with the Bridges of Knigsberg, the result does not depend on the exact shape of the sphere; it applies to pear shapes and in fact any kind of blob (subject to certain conditions on the smoothness of the surface), as long as it has no holes.


          In order to deal with these problems that do not rely on the exact shape of the objects, one must be clear about just what properties these problems do rely on. From this need arises the notion of topological equivalence. The impossibility of crossing each bridge just once applies to any arrangement of bridges topologically equivalent to those in Knigsberg, and the hairy ball theorem applies to any space topologically equivalent to a sphere.


          Intuitively, two spaces are topologically equivalent if one can be deformed into the other without cutting or gluing. A traditional joke is that a topologist can't tell the coffee mug out of which she is drinking from the doughnut she is eating, since a sufficiently pliable doughnut could be reshaped to the form of a coffee cup by creating a dimple and progressively enlarging it, while shrinking the hole into a handle.


          A simple introductory exercise is to classify the lowercase letters of the English alphabet according to topological equivalence. (The lines of the letters are assumed to have non-zero width.) In most fonts in modern use, there is a class {a, b, d, e, o, p, q} of letters with one hole, a class {c, f, h, k, l, m, n, r, s, t, u, v, w, x, y, z} of letters without a hole, and a class {i, j} of letters consisting of two pieces. g may either belong in the class with one hole, or (in some fonts) it may be the sole element of a class of letters with two holes, depending on whether or not the tail is closed. For a more complicated exercise, it may be assumed that the lines have zero width; one can get several different classifications depending on which font is used. Letter topology is of practical relevance in stencil typography: The font Braggadocio, for instance, can be cut out of a plane without falling apart.


          


          Mathematical definition


          Let X be any set and let T be a family of subsets of X. Then T is a topology on X if


          
            	Both the empty set and X are elements of T.


            	Any union of arbitrarily many elements of T is an element of T.


            	Any intersection of finitely many elements of T is an element of T.

          


          If T is a topology on X, then X together with T is called a topological space.


          All sets in T are called open; note that in general not all subsets of X need be in T. A subset of X is said to be closed if its complement is in T (i.e., it is open). A subset of X may be open, closed, both, or neither.


          A function or map from one topological space to another is called continuous if the inverse image of any open set is open. If the function maps the real numbers to the real numbers (both space with the Standard Topology), then this definition of continuous is equivalent to the definition of continuous in calculus. If a continuous function is one-to-one and onto and if the inverse of the function is also continuous, then the function is called a homeomorphism and the domain of the function is said to be homeomorphic to the range. Another way of saying this is that the function has a natural extension to the topology. If two spaces are homeomorphic, they have identical topological properties, and are considered to be topologically the same. The cube and the sphere are homeomorphic, as are the coffee cup and the doughnut. But the circle is not homeomorphic to the doughnut.


          


          Some theorems in general topology


          
            	Every closed interval in R of finite length is compact. More is true: In Rn, a set is compact if and only if it is closed and bounded. (See Heine-Borel theorem).


            	Every continuous image of a compact space is compact.


            	Tychonoff's theorem: The (arbitrary) product of compact spaces is compact.


            	A compact subspace of a Hausdorff space is closed.


            	Every sequence of points in a compact metric space has a convergent subsequence.


            	Every interval in R is connected.


            	The continuous image of a connected space is connected.


            	A metric space is Hausdorff, also normal and paracompact.


            	The metrization theorems provide necessary and sufficient conditions for a topology to come from a metric.


            	The Tietze extension theorem: In a normal space, every continuous real-valued function defined on a closed subspace can be extended to a continuous map defined on the whole space.


            	The Baire category theorem: If X is a complete metric space or a locally compact Hausdorff space, then the interior of every union of countably many nowhere dense sets is empty.


            	On a paracompact Hausdorff space every open cover admits a partition of unity subordinate to the cover.


            	Every path-connected, locally path-connected and semi-locally simply connected space has a universal cover.

          


          General topology also has some surprising connections to other areas of mathematics. For example:


          
            	in number theory, Furstenberg's proof of the infinitude of primes.

          


          


          Some useful notions from algebraic topology


          See also list of algebraic topology topics.


          
            	Homology and cohomology: Betti numbers, Euler characteristic.


            	Intuitively-attractive applications: Brouwer fixed-point theorem, Hairy ball theorem, Borsuk-Ulam theorem, Ham sandwich theorem.


            	Homotopy groups (including the fundamental group).


            	Chern classes, Stiefel-Whitney classes, Pontryagin classes.

          


          



          


          Generalizations


          Occasionally, one needs to use the tools of topology but a "set of points" is not available. In pointless topology one considers instead the lattice of open sets as the basic notion of the theory, while Grothendieck topologies are certain structures defined on arbitrary categories which allow the definition of sheaves on those categories, and with that the definition of quite general cohomology theories.


          
            Retrieved from " http://en.wikipedia.org/wiki/Topology"
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              	Toraja traditional house, tongkonan.
            


            
              	Total population
            


            
              	
                650,000

              
            


            
              	Regions with significant populations
            


            
              	West Sulawesi, South Sulawesi
            


            
              	Languages
            


            
              	Toraja-Sa'dan, Kalumpang, Mamasa, Ta'e, Talondo', and Toala'.
            


            
              	Religion
            


            
              	Protestant: 65.15%, Catholic: 16.97%, Islam: 5.99% and Torajan Hindu (Aluk To Dolo): 5.99%.
            


            
              	Related ethnic groups
            


            
              	Bugis, Makassarese.
            

          


          The Toraja are an ethnic group indigenous to a mountainous region of South Sulawesi, Indonesia. Their population is approximately 650,000, of which 450,000 still live in the regency of Tana Toraja ("Land of Toraja"). Most of the population is Christian, and others are Muslim or have local animist beliefs known as aluk ("the way"). The Indonesian government has recognized this animist belief as Aluk To Dolo ("Way of the Ancestors").


          The word toraja comes from the Bugis language's to riaja, meaning "people of the uplands". The Dutch colonial government named the people Toraja in 1909. Torajans are renowned for their elaborate funeral rites, burial sites carved into rocky cliffs, massive peaked-roof traditional houses known as tongkonan, and colorful wood carvings. Toraja funeral rites are important social events, usually attended by hundreds of people and lasting for several days.


          Before the 20th century, Torajans lived in autonomous villages, where they practised animism and were relatively untouched by the outside world. In the early 1900s, Dutch missionaries first worked to convert Torajan highlanders to Christianity. When the Tana Toraja regency was further opened to the outside world in the 1970s, it became an icon of tourism in Indonesia: it was exploited by tourism developers and studied by anthropologists. By the 1990s, when tourism peaked, Toraja society had changed significantly, from an agrarian model  in which social life and customs were outgrowths of the Aluk To Doloto a largely Christian society.


          


          Ethnic identity


          The Torajan people had little notion of themselves as a distinct ethnic group before the 20th century. Before Dutch colonization and Christianization, Torajans, who lived in highland areas, identified with their villages and did not share a broad sense of identity. Although complexes of rituals created linkages between highland villages, there were variations in dialects, differences in social hierarchies, and an array of ritual practices in the Sulawesi highland region. "Toraja" (from the coastal languages' to, meaning people; and riaja, uplands) was first used as a lowlander expression for highlanders. As a result, "Toraja" initially had more currency with outsiderssuch as the Bugis and Makassarese, who constitute a majority of the lowland of Sulawesithan with insiders. The Dutch missionaries' presence in the highlands gave rise to the Toraja ethnic consciousness in the Sa'dan Toraja region, and this shared identity grew with the rise of tourism in the Tana Toraja Regency. Since then, South Sulawesi has four main ethnic groupsthe Bugis (the majority, including shipbuilders and seafarers), the Makassarese (lowland traders and seafarers), the Mandarese (traders and fishermen), and the Toraja (highland rice cultivators).


          


          History
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          From the 17th century, the Dutch established trade and political control on Sulawesi through the Dutch East Indies Company. Over two centuries, they ignored the mountainous area in the central Sulawesi, where Torajans lived, because access was difficult and it had little productive agricultural land. In the late 19th century, the Dutch became increasingly concerned about the spread of Islam in the south of Sulawesi, especially among the Makassarese and Bugis peoples. The Dutch saw the animist highlanders as potential Christians. In the 1920s, the Reformed Missionary Alliance of the Dutch Reformed Church began missionary work aided by the Dutch colonial government. In addition to introducing Christianity, the Dutch abolished slavery and imposed local taxes. A line was drawn around the Sa'dan area and called Tana Toraja ("the land of Toraja"). Tana Toraja was first a subdivision of the Luwu kingdom that had claimed the area. In 1946, the Dutch granted Tana Toraja a regentschap, and it was recognized in 1957 as one of the regencies of Indonesia.


          Early Dutch missionaries faced strong opposition among Torajans, especially among the elite, because the abolition of their profitable slave trade had angered them. Some Torajans were forcibly relocated to the lowlands by the Dutch, where they could be more easily controlled. Taxes were kept high, undermining the wealth of the elites. Ultimately, the Dutch influence did not subdue Torajan culture, and only a few Torajans were converted. In 1950, only 10% of the population had converted to Christianity.


          In the 1930s, Muslim lowlanders attacked the Torajans, resulting in widespread Christian conversion among those who sought to align themselves with the Dutch for political protection and to form a movement against the Bugis and Makassarese Muslims. Between 1951 and 1965 (following Indonesian independence), southern Sulawesi faced a turbulent period as the Darul Islam separatist movement fought for an Islamic state in Sulawesi. The 15 years of guerrilla warfare led to massive conversions to Christianity.


          Alignment with the Indonesian government, however, did not guarantee safety for the Torajans. In 1965, a presidential decree required every Indonesian citizen to belong to one of five officially recognized religions: Islam, Christianity ( Protestantism and Catholicism), Hinduism, or Buddhism. The Torajan religious belief (aluk) was not legally recognized, and the Torajans raised their voices against the law. To make aluk accord with the law, it had to be accepted as part of one of the official religions. In 1969, Aluk To Dolo ("the way of ancestors") was legalized as a sect of Agama Hindu Dharma, the official name of Hinduism in Indonesia.


          


          Society


          There are three main types of affiliation in Toraja society: family, class and religion.


          


          Family affiliation
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          Family is the primary social and political grouping in Torajan society. Each village is one extended family, the seat of which is the tongkonan, a traditional Torajan house. Each tongkonan has a name, which becomes the name of the village. The familial dons maintain village unity. Marriage between distant cousins (fourth cousins and beyond) is a common practice that strengthens kinship. Toraja society prohibits marriage between close cousins (up to and including the third cousin)except for nobles, to prevent the dispersal of property. Kinship is actively reciprocal, meaning that the extended family helps each other farm, share buffalo rituals, and pay off debts.


          Each person belongs to both the mother's and the father's families, the only bilateral family line in Indonesia. Children, therefore, inherit household affiliation from both mother and father, including land and even family debts. Children's names are given on the basis of kinship, and are usually chosen after dead relatives. Names of aunts, uncles and cousins are commonly referred to in the names of mothers, fathers and siblings.


          Before the start of the formal administration of Toraja villages by the Tana Toraja Regency, each Toraja village was autonomous. In a more complex situation, in which one Toraja family could not handle their problems alone, several villages formed a group; sometimes, villages would unite against other villages. Relationship between families was expressed through blood, marriage, and shared ancestral houses (tongkonan), practically signed by the exchange of buffalo and pigs on ritual occasions. Such exchanges not only built political and cultural ties between families but defined each person's place in a social hierarchy: who poured palm wine, who wrapped a corpse and prepared offerings, where each person could or could not sit, what dishes should be used or avoided, and even what piece of meat constituted one's share.


          


          Class affiliation


          In early Toraja society, family relationships were tied closely to social class. There were three strata: nobles, commoners, and slaves (slavery was abolished in 1909 by the Dutch East Indies government). Class was inherited through the mother. It was taboo, therefore, to marry "down" with a woman of lower class. On the other hand, marrying a woman of higher class could improve the status of the next generation. The nobility's condescending attitude toward the commoners is still maintained today for reasons of family prestige.


          Nobles, who were believed to be direct descendants of the descended person from heaven, lived in tongkonans, while commoners lived in less lavish houses (bamboo shacks called banua). Slaves lived in small huts, which had to be built around their owner's tongkonan. Commoners might marry anyone, but nobles preferred to marry in-family to maintain their status. Sometimes nobles married Bugis or Makassarese nobles. Commoners and slaves were prohibited from having death feasts. Despite close kinship and status inheritance, there was some social mobility, as marriage or change in wealth could affect an individuals status. Wealth was counted by the ownership of water buffaloes.


          Slaves in Toraja society were family property. Sometimes Torajans decided to become slaves when they incurred a debt, pledging to work as payment. Slaves could be taken during wars, and slave trading was common. Slaves could buy their freedom, but their children still inherited slave status. Slaves were prohibited from wearing bronze or gold, carving their houses, eating from the same dishes as their owners, or having sex with free womena crime punishable by death.


          


          Religious affiliation


          Toraja's indigenous belief system is polytheistic animism, called aluk, or "the way" (sometimes translated as "the law"). In the Toraja myth, the ancestors of Torajan people came down from heaven using stairs, which were then used by the Torajans as a communication medium with Puang Matua, the Creator. The cosmos, according to aluk, is divided into the upper world (heaven), the world of man (earth), and the underworld. At first, heaven and earth were married, then there was a darkness, a separation, and finally the light. Animals live in the underworld, which is represented by rectangular space enclosed by pillars, the earth is for mankind, and the heaven world is located above, covered with a saddle-shaped roof. Other Toraja gods include Pong Banggai di Rante (god of Earth), Indo' Ongon-Ongon (a goddess who can cause earthquakes), Pong Lalondong (god of death), and Indo' Belo Tumbang (goddess of medicine); there are many more.


          The earthly authority, whose words and actions should be cleaved to both in life (agriculture) and death ( funerals), is called to minaa (an aluk priest). Aluk is not just a belief system; it is a combination of law, religion, and habit. Aluk governs social life, agricultural practices, and ancestral rituals. The details of aluk may vary from one village to another. One common law is the requirement that death and life rituals be separated. Torajans believe that performing death rituals might ruin their corpses if combined with life rituals. The two rituals are equally important. During the time of the Dutch missionaries, Christian Torajans were prohibited from attending or performing life rituals, but were allowed to perform death rituals. Consequently, Toraja's death rituals are still practiced today, while life rituals have diminished.


          


          Culture


          


          Tongkonan
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          Tongkonan are the traditional Torajan ancestral houses. They stand high on wooden piles, topped with a layered split- bamboo roof shaped in a sweeping curved arc, and they are incised with red, black, and yellow detailed wood carvings on the exterior walls. The word "tongkonan" comes from the Torajan tongkon ("to sit").


          Tongkonan are the centre of Torajan social life. The rituals associated with the tongkonan are important expressions of Torajan spiritual life, and therefore all family members are impelled to participate, because symbolically the tongkonan represents links to their ancestors and to living and future kin. According to Torajan myth, the first tongkonan was built in heaven on four poles, with a roof made of Indian cloth. When the first Torajan ancestor descended to earth, he imitated the house and held a large ceremony.


          The construction of a tongkonan is laborious work and is usually done with the help of the extended family. There are three types of tongkonan. The tongkonan layuk is the house of the highest authority, used as the "centre of government". The tongkonan pekamberan belongs to the family members who have some authority in local traditions. Ordinary family members reside in the tongkonan batu. The exclusivity to the nobility of the tongkonan is diminishing as many Torajan commoners find lucrative employment in other parts of Indonesia. As they send back money to their families, they enable the construction of larger tongkonan.


          


          Wood carvings


          The Toraja language is only spoken; no writing system exists. To express social and religious concepts, Torajans carve wood, calling it Pa'ssura (or "the writing"). Wood carvings are therefore Toraja's cultural manifestation.
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          Each carving receives a special name, and common motifs are animals and plants that symbolize some virtue. For example, water plants and animals, such as crabs, tadpoles and water weeds, are commonly found to symbolize fertility. The image to the left shows an example of Torajan wood carving, consisting of 15 square panels. The centre bottom panel represents buffalo or wealth, a wish for many buffaloes for the family. The centre panel represents a knot and a box, a hope that all of the family's offspring will be happy and live in harmony, like goods kept safe in a box. The top left and top right squares represent an aquatic animal, indicating the need for fast and hard work, just like moving on the surface of water. It also represents the need for a certain skill to produce good results.


          Regularity and order are common features in Toraja wood carving (see table below), as well as abstracts and geometrical designs. Nature is frequently used as the basis of Toraja's ornaments, because nature is full of abstractions and geometries with regularities and ordering. Toraja's ornaments have been studied in ethnomathematics to reveal their mathematical structure, but Torajans base this art only on approximations. To create an ornament, bamboo sticks are used as a geometrical tool.


          
            
              
                	Some Toraja patterns
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          Funeral rites
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          In Toraja society, the funeral ritual is the most elaborate and expensive event. The richer and more powerful the individual, the more expensive is the funeral. In the aluk religion, only nobles have the right to have an extensive death feast. The death feast of a nobleman is usually attended by thousands and lasts for several days. A ceremonial site, called rante, is usually prepared in a large, grassy field where shelters for audiences, rice barns, and other ceremonial funeral structures are specially made by the deceased family. Flute music, funeral chants, songs and poems, and crying and wailing are traditional Toraja expressions of grief with the exceptions of funerals for young children, and poor, low-status adults.


          The ceremony is often held weeks, months, or years after the death so that the deceased's family can raise the significant funds needed to cover funeral expenses. Torajans traditionally believe that death is not a sudden, abrupt event, but a gradual process toward Puya (the land of souls, or afterlife). During the waiting period, the body of the deceased is wrapped in several layers of cloth and kept under the tongkonan. The soul of the deceased is thought to linger around the village until the funeral ceremony is completed, after which it begins its journey to Puya.


          
            [image: A burial site.]

            
              A burial site.
            

          


          Another component of the ritual is the slaughter of water buffalo. The more powerful the person who died, the more buffalo are slaughtered at the death feast. Buffalo carcasses, including their heads, are usually lined up on a field waiting for their owner, who is in the "sleeping stage". Torajans believe that the deceased will need the buffalo to make the journey and that they will be quicker to arrive at Puya if they have many buffalo. Slaughtering tens of water buffalo and hundred of pigs using a machete is the climax of the elaborate death feast, with dancing and music and young boys who catch spurting blood in long bamboo tubes. Some of the slaughtered animals are given by guests as "gifts", which are carefully noted because they will be considered debts of the deceased's family.


          There are three methods of burial: the coffin may be laid in a cave or in a carved stone grave, or hung on a cliff. It contains any possessions that the deceased will need in the afterlife. The wealthy are often buried in a stone grave carved out of a rocky cliff. The grave is usually expensive and takes a few months to complete. In some areas, a stone cave may be found that is large enough to accommodate a whole family. A wood-carved effigy, called tau tau, is usually placed in the cave looking out over the land. The coffin of a baby or child may be hung from ropes on a cliff face or from a tree. This hanging grave usually lasts for years, until the ropes rot and the coffin falls to the ground.


          


          Dance and music


          Torajans perform dances on several occasions, most often during their elaborate funeral ceremonies. They dance to express their grief, and to honour and even cheer the deceased person because he is going to have a long journey in the afterlife. First, a group of men form a circle and sing a monotonous chant throughout the night to honour the deceased (a ritual called Ma'badong). This is considered by many Torajans to be the most important component of the funeral ceremony. On the second funeral day, the Ma'randing warrior dance is performed to praise the courage of the deceased during life. Several men perform the dance with a sword, a large shield made from buffalo skin, a helmet with a buffalo horn, and other ornamentation. The Ma'randing dance precedes a procession in which the deceased is carried from a rice barn to the rante, the site of the funeral ceremony. During the funeral, elder women perform the Ma'katia dance while singing a poetic song and wearing a long feathered costume. The Ma'akatia dance is performed to remind the audience of the generosity and loyalty of the deceased person. After the bloody ceremony of buffalo and pig slaughter, a group of boys and girls clap their hands while performing a cheerful dance called Ma'dondan.
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          As in other agricultural societies, Torajans dance and sing during harvest time. The Ma'bugi dance celebrates the thanksgiving event, and the Ma'gandangi dance is performed while Torajans are pounding rice. There are several war dances, such as the Manimbong dance performed by men, followed by the Ma'dandan dance performed by women. The aluk religion governs when and how Torajans dance. A dance called Ma'bua can be performed only once every 12 years. Ma'bua is a major Toraja ceremony in which priests wear a buffalo head and dance around a sacred tree.


          A traditional musical instrument of the Toraja is a bamboo flute called a Pa'suling ( suling is an Indonesian word for flute). This six-holed flute (not unique to the Toraja) is played at many dances, such as the thanksgiving dance Ma'bondensan, where the flute accompanies a group of shirtless, dancing men with long fingernails. The Toraja have indigenous musical instruments, such as the Pa'pelle (made from palm leaves) and the Pa'karombi (the Torajan version of a Jew's harp). The Pa'pelle is played during harvest time and at house inauguration ceremonies.


          


          Language


          The ethnic Toraja language is dominant in Tana Toraja with the main language is the Sa'dan Toraja. Although the national Indonesian language is the official language and is spoken in the community, all elementary schools in Tana Toraja teach Toraja language.


          Language varieties of Toraja, including Kalumpang, Mamasa, Tae' , Talondo' , Toala' , and Toraja-Sa'dan, belong to the Malayo-Polynesian language from the Austronesian family. At the outset, the isolated geographical nature of Tana Toraja formed many dialects between the Toraja languages themselves. After the formal administration of Tana Toraja, some Toraja dialects have been influenced by other languages through the transmigration program, introduced since the colonialism period, and it has been a major factor in the linguistic variety of Toraja languages.


          
            
              
                Linguistic variety of Toraja languages
              

              
                	Denominations

                	ISO 639-3

                	Population (as of)

                	Dialects
              


              
                	Kalumpang

                	kli

                	12,000 (1991)

                	Karataun, Mablei, Mangki (E'da), Bone Hau (Ta'da).
              


              
                	Mamasa

                	mqj

                	100,000 (1991)

                	Northern Mamasa, Central Mamasa, Pattae' (Southern Mamasa, Patta' Binuang, Binuang, Tae', Binuang-Paki-Batetanga-Anteapi)
              


              
                	Ta'e

                	rob

                	250,000 (1992)

                	Rongkong, Northeast Luwu, South Luwu, Bua.
              


              
                	Talondo'

                	tln

                	500 (1986)

                	
              


              
                	Toala'

                	tlz

                	30,000 (1983)

                	Toala', Palili'.
              


              
                	Torajan-Sa'dan

                	sda

                	500,000 (1990)

                	Makale (Tallulembangna), Rantepao (Kesu'), Toraja Barat (West Toraja, Mappa-Pana).
              


              
                	Source: Gordon (2005).
              

            

          


          A prominent attribute of Toraja language is the notion of grief. The importance of death ceremony in Toraja culture has characterized their languages to express intricate degrees of grief and mourning. The Toraja language contains many terms referring sadness, longing, depression, and mental pain. It is a catharsis to give a clear notion about psychological and physical effect of loss, and sometimes to lessen the pain of grief itself.


          


          Economy


          Prior to Suharto's "New Order" administration, the Torajan economy was based on agriculture, with cultivated wet rice in terraced fields on mountain slopes, and supplemental cassava and maize crops. Much time and energy were devoted to raising water buffalo, pigs, and chickens, primarily for ceremonial sacrifices and consumption. The only agricultural industry in Toraja was a Japanese coffee factory, Kopi Toraja.


          With the commencement of the New Order in 1965, Indonesia's economy developed and opened to foreign investment. Multinational oil and mining companies opened new operations in Indonesia. Torajans, particularly younger ones, relocated to work for the foreign companiesto Kalimantan for timber and oil, to Papua for mining, and to the cities of Sulawesi and Java. The out-migration of Torajans was steady until 1985.


          The Torajan economy gradually shifted to tourism beginning in 1984. Between 1984 and 1997, many Torajans obtained their incomes from tourism, working in hotels, as tour guides, or selling souvenirs. With the rise of political and economic instability in Indonesia in the late 1990sincluding religious conflicts elsewhere on Sulawesitourism in Tana Toraja has declined dramatically.


          


          Commercialization
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          Before the 1970s, Toraja was almost unknown to Western tourism. In 1971, about 50 Europeans visited Tana Toraja. In 1972, at least 400 visitors attended the funeral ritual of Puang of Sangalla, the highest-ranking nobleman in Tana Toraja and the last pure-blooded Toraja noble. The event was documented by National Geographic and broadcast in several European countries. In 1976, about 12,000 tourists visited the regency and in 1981, Torajan sculpture was exhibited in major North American museums. "The land of the heavenly kings of Tana Toraja", as written in the exhibition brochure, embraced the outside world.


          In 1984, the Indonesian Ministry of Tourism declared Tana Toraja Regency the prima donna of South Sulawesi. Tana Toraja was heralded as "the second stop after Bali". Tourism was increasing dramatically: by 1985, a total number of 150,000 foreigners had visited the Regency (in addition to 80,000 domestic tourists), and the annual number of foreign visitors was recorded at 40,000 in 1989. Souvenir stands appeared in Rantepao, the cultural centre of Toraja, roads were sealed at the most-visited tourist sites, new hotels and tourist-oriented restaurants were opened, and an airstrip was opened in the Regency in 1981.


          Tourism developers have marketed Tana Toraja as an exotic adventurean area rich in culture and off the beaten track. Western tourists expected to see stone-age villages and pagan funerals. Toraja is for tourists who have gone as far as Bali and are willing to see more of the wild, "untouched" islands. However, they were more likely to see a Torajan wearing a hat and denim, living in a Christian society. Tourists felt that the tongkonan and other Torajan rituals had been preconceived to make profits, and complained that the destination was too commercialized. This has resulted in several clashes between Torajans and tourism developers, whom Torajans see as outsiders.


          A clash between local Torajan leaders and the South Sulawesi provincial government (as a tourist developer) broke out in 1985. The government designated 18 Toraja villages and burial sites as traditional "touristic object". Consequently, zoning restrictions were applied to these areas, such that Torajans themselves were barred from changing their tongkonans and burial sites. The plan was opposed by some Torajan leaders, as they felt that their rituals and traditions were being determined by outsiders. As a result, in 1987, the Torajan village of Kt Kes and several other designated "tourist objects" closed their doors to tourists. This closure lasted only a few days, as the villagers found it too difficult to survive without the income from selling souvenirs.


          Tourism has also transformed Toraja society. Originally, there was a ritual which allowed commoners to marry nobles (puang) and thereby gain nobility for their children. However, the image of Torajan society created for the tourists, often by "lower-ranking" guides, has eroded its traditional strict hierarchy. High status is not as esteemed in Tana Toraja as it once was. Many low-ranking men can declare themselves and their children nobles by gaining enough wealth through work outside the region and then marrying a noble woman.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Toraja"
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          A tornado is a violent, rotating column of air which is in contact with both the surface of the earth and a cumulonimbus cloud or, in rare cases, the base of a cumulus cloud. Tornadoes come in many sizes but are typically in the form of a visible condensation funnel, whose narrow end touches the earth and is often encircled by a cloud of debris.


          Most tornadoes have wind speeds between 40mph (64km/h) and 110mph (177km/h), are approximately 250feet (75m) across, and travel a few miles (several kilometers) before dissipating. Some attain wind speeds of more than 300mph (480km/h), stretch more than a mile (1.6km) across, and stay on the ground for dozens of miles (more than 100km).


          Although tornadoes have been observed on every continent except Antarctica, most occur in the United States. They also commonly occur in southern Canada, south-central and eastern Asia, east-central South America, Southern Africa, northwestern and southeast Europe, Italy, western and southeastern Australia, and New Zealand.


          


          


          Definitions
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              A tornado near Seymour, Texas.
            

          


          
            	Tornado


            	A tornado is defined by the Glossary of Meteorology as "a violently rotating column of air, in contact with the ground, either pendant from a cumuliform cloud or underneath a cumuliform cloud, and often (but not always) visible as a funnel cloud..." In practice, for a vortex to be classified as a tornado, it must be in contact with both the ground and the cloud base. Scientists have not yet created a complete definition of the word; for example, there is disagreement as to whether separate touchdowns of the same funnel constitute separate tornadoes.

          


          
            	Condensation funnel


            	A tornado is not necessarily visible; however, the intense low pressure caused by the high wind speeds (see Bernoulli's principle) and rapid rotation (due to cyclostrophic balance) usually causes water vapor in the air to become visible as a condensation funnel. The tornado is the vortex of wind, not the condensation cloud.


            	A funnel cloud is a visible condensation funnel with no associated strong winds at the surface. Not all funnel clouds evolve into a tornado. However, many tornadoes are preceded by a funnel cloud. Most tornadoes produce strong winds at the surface while the visible funnel is still above the ground, so it is difficult to discern the difference between a funnel cloud and a tornado from a distance.

          


          
            	Tornado family


            	Occasionally, a single storm will produce more than one tornado, either simultaneously or in succession. Multiple tornadoes produced by the same storm are referred to as a tornado family.

          


          
            	Tornado outbreak


            	Occasionally, several tornadoes are spawned from the same large-scale storm system. If there is no break in activity, this is considered a tornado outbreak, although there are various definitions. A period of several successive days with tornado outbreaks in the same general area (spawned by multiple weather systems) is a tornado outbreak sequence, occasionally called an extended tornado outbreak.

          


          


          Etymology


          The word "tornado" is an altered form of the Spanish word tronada, which means "thunderstorm". This in turn was taken from the Latin tonare, meaning "to thunder". It most likely reached its present form through a combination of the Spanish tronada and tornar ("to turn"); however, this may be a folk etymology. A tornado is also commonly referred to as a twister, and is also sometimes referred to by the old-fashioned colloquial term cyclone. The term "cyclone" is used as a synonym for "tornado" in the often-aired 1939 film, The Wizard of Oz. The term "twister" is also used in that film, along with being the title of the 1996 film Twister.


          


          Types
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              A multiple-vortex tornado outside of Dallas, Texas on April 2, 1957.
            

          


          


          True tornadoes


          
            	Multiple vortex tornado


            	A multiple vortex tornado is a type of tornado in which two or more columns of spinning air rotate around a common centre. Multivortex structure can occur in almost any circulation, but is very often observed in intense tornadoes. These vortices often create small areas of heavier damage along the main tornado path.

          


          
            	Satellite tornado


            	A satellite tornado is a term for a weaker tornado which forms very near a large, strong tornado contained within the same mesocyclone. The satellite tornado may appear to " orbit" the larger tornado (hence the name), giving the appearance of one, large multi-vortex tornado. However, a satellite tornado is a distinct funnel, and is much smaller than the main funnel.
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              A waterspout near the Florida Keys.
            

          


          
            	Waterspout


            	
              A waterspout is defined by the National Weather Service simply as a tornado over water. However, researchers typically distinguish "fair weather" waterspouts from tornadic waterspouts.

              
                	Fair weather waterspouts are less severe but far more common, and are similar in dynamics to dust devils and landspouts. They form at the bases of cumulus congestus cloud towers in tropical and semitropical waters. They have relatively weak winds, smooth laminar walls, and typically travel very slowly, if at all. They occur most commonly in the Florida Keys and in the northern Adriatic Sea.


                	Tornadic waterspouts are more literally "tornadoes over water". They can form over water like mesocyclonic tornadoes, or be a land tornado which crosses onto water. Since they form from severe thunderstorms and can be far more intense, faster, and longer-lived than fair weather waterspouts, they are considered far more dangerous.
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            	Landspout


            	Landspout (officially known as a dust-tube tornado) is a tornado not associated with a mesocyclone. The name stems from their characterization as essentially a "fair weather waterspout on land". Waterspouts and landspouts share many defining characteristics, including relative weakness, short lifespan, and a small, smooth condensation funnel which often does not reach the ground. Landspouts also create a distinctively laminar cloud of dust when they make contact with the ground, due to their differing mechanics from true mesoform tornadoes. Though usually weaker than classic tornadoes, they still produce strong winds and may cause serious damage.

          


          


          Tornado-like circulations


          
            	Gustnado


            	A gustnado (gust front tornado) is a small, vertical swirl associated with a gust front or downburst. Because they are technically not associated with the cloud base, there is some debate as to whether or not gustnadoes are actually tornadoes. They are formed when fast moving cold, dry outflow air from a thunderstorm is blown through a mass of stationary, warm, moist air near the outflow boundary, resulting in a "rolling" effect (often exemplified through a roll cloud). If low level wind shear is strong enough, the rotation can be turned horizontally (or diagonally) and make contact with the ground. The result is a gustnado. They usually cause small areas of heavier rotational wind damage among areas of straight-line wind damage. It is also worth noting that since they are absent of any Coriolis influence from a mesocyclone, they seem to be alternately cyclonic and anticyclonic without preference.
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              Dust devil in Johnsonville, South Carolina.
            

          


          
            	Dust devil


            	A dust devil resembles a tornado in that it is a vertical swirling column of air. However, they form under clear skies and are rarely as strong as even the weakest tornadoes. They form when a strong convective updraft is formed near the ground on a hot day. If there is enough low level wind shear, the column of hot, rising air can develop a small cyclonic motion that can be seen near the ground. They are not considered tornadoes because they form during fair weather and are not associated with any actual cloud. However, they can, on occasion, result in major damage, especially in arid areas.

          


          
            	Fire whirl


            	Tornado-like circulations occasionally occur near large, intense wildfires and are called fire whirls. They are not considered tornadoes except in the rare case where they connect to a pyrocumulus or other cumuliform cloud above. Fire whirls usually are not as strong as tornadoes associated with thunderstorms. However, they can produce significant damage.

          


          
            	Steam devil


            	A steam devil is a term describing a rotating updraft that involves steam or smoke. A steam devil is very rare, but they mainly form from smoke emitting from a power plant smokestack. Hot springs and deserts may also be suitable locations for a steam devil to form. There have also been reports of cold air steam devils as well.

          


          
            	Cold air vortex


            	A cold air vortex or shear funnel is a tiny, harmless funnel cloud which occasionally forms underneath or on the sides of normal cumuliform clouds, rarely causing any winds at ground-level. Their genesis and mechanics are poorly understood, as they are quite rare, short lived, and hard to spot (due to their non-rotational nature and small size).

          


          


          


          Characteristics


          
            [image: A wedge tornado, nearly a mile wide. This tornado hit Binger, Oklahoma.]
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          Shape


          Most tornadoes take on the appearance of a narrow funnel, a few hundred yards (a few hundred meters) across, with a small cloud of debris near the ground. However, tornadoes can appear in many shapes and sizes.


          Small, relatively weak landspouts may only be visible as a small swirl of dust on the ground. While the condensation funnel may not extend all the way to the ground, if associated surface winds are greater than 40mph (64km/h), the circulation is considered a tornado. A tornado with a nearly cylindrical profile and relative low height is sometimes referred to as a stovepipe tornado. Large single-vortex tornadoes can look like large wedges stuck into the ground, and so are known as wedge tornadoes or wedges. The stovepipe classification is also used for this type of tornado, if it otherwise fits that profile. A wedge can be so wide that it appears to be a block of dark clouds, wider than the distance from the cloud base to the ground. Even experienced storm observers may not be able to tell the difference between a low-hanging cloud and a wedge tornado from a distance. Many, but not all major tornadoes are wedges.


          Tornadoes in the dissipating stage can resemble narrow tubes or ropes, and often curl or twist into complex shapes. These tornadoes are said to be roping out, or becoming a rope tornado. Multiple-vortex tornadoes can appear as a family of swirls circling a common centre, or may be completely obscured by condensation, dust, and debris, appearing to be a single funnel.


          In addition to these appearances, tornadoes may be obscured completely by rain or dust. These tornadoes are especially dangerous, as even experienced meteorologists might not spot them.


          


          Size


          In the United States, on average tornadoes are around 500feet (150m) across, and stay on the ground for 5miles (8km). Yet, there is an extremely wide range of tornado sizes, even for typical tornadoes. Weak tornadoes, or strong but dissipating tornadoes, can be exceedingly narrow, sometimes only a few feet across. A tornado was once reported to have a damage path only 7feet (2m) long. On the other end of the spectrum, wedge tornadoes can have a damage path a mile (1.6km) wide or more. A tornado that affected Hallam, Nebraska on May 22, 2004 was at one point 2.5miles (4km) wide at the ground.


          In terms of path length, the Tri-State Tornado, which affected parts of Missouri, Illinois, and Indiana on March 18, 1925, was officially on the ground continuously for 219miles (352km). Many tornadoes which appear to have path lengths of 100miles (160km) or longer are actually a family of tornadoes which have formed in quick succession; however, there is no substantial evidence that this occurred in the case of the Tri-State Tornado. In fact, modern reanalysis of the path suggests that the tornado began 15miles (24km) further west than previously thought.


          


          Appearance


          Tornadoes can have a wide range of colors, depending on the environment in which they form. Those which form in a dry environment can be nearly invisible, marked only by swirling debris at the base of the funnel. Condensation funnels which pick up little or no debris can be gray to white. While travelling over a body of water as a waterspout, they can turn very white or even blue. Funnels which move slowly, ingesting a lot of debris and dirt, are usually darker, taking on the colour of debris. Tornadoes in the Great Plains can turn red because of the reddish tint of the soil, and tornadoes in mountainous areas can travel over snow-covered ground, turning brilliantly white.
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          Lighting conditions are a major factor in the appearance of a tornado. A tornado which is " back-lit" (viewed with the sun behind it) appears very dark. The same tornado, viewed with the sun at the observer's back, may appear gray or brilliant white. Tornadoes which occur near the time of sunset can be many different colors, appearing in hues of yellow, orange, and pink.


          Dust kicked up by the winds of the parent thunderstorm, heavy rain and hail, and the darkness of night are all factors which can reduce the visibility of tornadoes. Tornadoes occurring in these conditions are especially dangerous, since only weather radar observations, or possibly the sound of an approaching tornado, serve as any warning to those in the storm's path. Fortunately most significant tornadoes form under the storm's rain-free base, or the area under the thunderstorm's updraft, where there is little or no rain. In addition, most tornadoes occur in the late afternoon, when the bright sun can penetrate even the thickest clouds. Also, night-time tornadoes are often illuminated by frequent lightning.


          There is mounting evidence, including Doppler On Wheels mobile radar images and eyewitness accounts, that most tornadoes have a clear, calm centre with extremely low pressure, akin to the eye of tropical cyclones. This area would be clear (possibly full of dust), have relatively light winds, and be very dark, since the light would be blocked by swirling debris on the outside of the tornado. Lightning is said to be the source of illumination for those who claim to have seen the interior of a tornado.


          


          Rotation


          Tornadoes normally rotate cyclonically in direction (counterclockwise in the northern hemisphere, clockwise in the southern). While large-scale storms always rotate cyclonically due to the Coriolis effect, thunderstorms and tornadoes are so small that the direct influence of Coriolis effect is inconsequential, as indicated by their large Rossby numbers. Supercells and tornadoes rotate cyclonically in numerical simulations even when the Coriolis effect is neglected. Low-level mesocyclones and tornadoes owe their rotation to complex processes within the supercell and ambient environment.


          Approximately 1% of tornadoes rotate in an anticyclonic direction. Typically, only landspouts and gustnados rotate anticyclonically, and usually only those which form on the anticyclonic shear side of the descending rear flank downdraft in a cyclonic supercell. However, on rare occasions, anticyclonic tornadoes form in association with the mesoanticyclone of an anticyclonic supercell, in the same manner as the typical cyclonic tornado, or as a companion tornadoeither as a satellite tornado or associated with anticyclonic eddies within a supercell.


          


          Sound and seismology


          Tornadoes emit widely on the acoustics spectrum and the sounds are caused by multiple mechanisms. Various sounds of tornadoes have been reported throughout time, mostly related to familiar sounds for the witness and generally some variation of a whooshing roar. Popularly reported sounds include a freight train, rushing rapids or waterfall, a jet engine from close proximity, or combinations of these. Many tornadoes are not audible from much distance; the nature and propagation distance of the audible sound depends on atmospheric conditions and topography.


          The winds of the tornado vortex and of constituent turbulent eddies, as well as airflow interaction with the surface and debris, contribute to the sounds. Funnel clouds also produce sounds. Funnel clouds and small tornadoes are reported as whistling, whining, humming, or the buzzing of innumerable bees or electricity, or more or less harmonic, whereas many tornadoes are reported as a continuous, deep rumbling, or an irregular sound of noise.


          Since many tornadoes are audible only in very close proximity, sound is not reliable warning of a tornado. And, any strong, damaging wind, even a severe hail volley or continuous thunder in a thunderstorm may produce a roaring sound.
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              An illustration of generation of infrasound in tornadoes by the Earth System Research Laboratory's Infrasound Program.
            

          


          Tornadoes also produce identifiable inaudible infrasonic signatures. Unlike audible signatures, tornadic signatures have been isolated; due to the long distance propagation of low-frequency sound, efforts are ongoing to develop tornado prediction and detection devices with additional value in understanding tornado morphology, dynamics, and creation. Tornadoes also produce a detectable seismic signature, and research continues on isolating it and understanding the process.


          


          Electromagnetic, lightning, and other effects


          Tornadoes emit on the electromagnetic spectrum, for example, with sferics and E-field effects detected. The effects vary, mostly with little observed consistency.


          Correlations with patterns of lightning activity have also been observed, but little in way of consistent correlations have been advanced. Tornadic storms do not contain more lightning than other storms, and some tornadic cells never contain lightning. More often than not, overall cloud-to-ground (CG) lightning activity decreases as a tornado reaches the surface and returns to the baseline level when the tornado lifts. In many cases, very intense tornadoes and thunderstorms exhibit an increased and anomalous dominance in positive polarity CG discharges. Electromagnetics and lightning have little to nothing to do directly with what drives tornadoes (tornadoes are basically a thermodynamic phenomenon), though there are likely connections with the storm and environment affecting both phenomena.


          Luminosity has been reported in the past, and is probably due to misidentification of external light sources such as lightning, city lights, and power flashes from broken lines, as internal sources are now uncommonly reported and are not known to ever been recorded.


          In addition to winds, tornadoes also exhibit changes in atmospheric variables such as temperature, moisture, and pressure. For example, on June 24, 2003 near Manchester, South Dakota, a probe measured a 100 mbar ( hPa) (2.95 inHg) pressure deficit. The pressure dropped gradually as the vortex approached then dropped extremely rapidly to 850 mbar ( hPa) (25.10 inHg) in the core of the violent tornado before rising rapidly as the vortex moved away, resulting in a V-shape pressure trace. Temperature tends to decrease and moisture content to increase in the immediate vicinity of a tornado.


          


          Life cycle
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          Supercell relationship


          Tornadoes often develop from a class of thunderstorms known as supercells. Supercells contain mesocyclones, an area of organized rotation a few miles up in the atmosphere, usually 16miles (210km) across. Most intense tornadoes (EF3 to EF5 on the Enhanced Fujita Scale) develop from supercells. In addition to tornadoes, very heavy rain, frequent lightning, strong wind gusts, and hail are common in such storms.


          Most tornadoes from supercells follow a recognizable life cycle. That begins when increasing rainfall drags with it an area of quickly descending air known as the rear flank downdraft (RFD). This downdraft accelerates as it approaches the ground, and drags the supercell's rotating mesocyclone towards the ground with it.


          


          Formation


          As the mesocyclone approaches the ground, a visible condensation funnel appears to descend from the base of the storm, often from a rotating wall cloud. As the funnel descends, the RFD also reaches the ground, creating a gust front that can cause damage a good distance from the tornado. Usually, the funnel cloud becomes a tornado within minutes of the RFD reaching the ground.


          


          Maturity


          Initially, the tornado has a good source of warm, moist inflow to power it, so it grows until it reaches the mature stage. This can last anywhere from a few minutes to more than an hour, and during that time a tornado often causes the most damage, and in rare cases can be more than onemile (1.6 km) across. Meanwhile, the RFD, now an area of cool surface winds, begins to wrap around the tornado, cutting off the inflow of warm air which feeds the tornado.


          


          Demise


          As the RFD completely wraps around and chokes off the tornado's air supply, the vortex begins to weaken, and become thin and rope-like. This is the dissipating stage; often lasting no more than a few minutes, after which the tornado fizzles. During this stage the shape of the tornado becomes highly influenced by the winds of the parent storm, and can be blown into fantastic patterns.


          As the tornado enters the dissipating stage, its associated mesocyclone often weakens as well, as the rear flank downdraft cuts off the inflow powering it. In particularly intense supercells tornadoes can develop cyclically. As the first mesocyclone and associated tornado dissipate, the storm's inflow may be concentrated into a new area closer to the centre of the storm. If a new mesocyclone develops, the cycle may start again, producing one or more new tornadoes. Occasionally, the old (occluded) mesocyclone and the new mesocyclone produce a tornado at the same time.


          Though this is a widely-accepted theory for how most tornadoes form, live, and die, it does not explain the formation of smaller tornadoes, such as landspouts, long-lived tornadoes, or tornadoes with multiple vortices. These each have different mechanisms which influence their developmenthowever, most tornadoes follow a pattern similar to this one.


          


          


          Intensity and damage


          
            [image: An example of EF1 damage. Here, the roof has been substantially damaged, and the garage door blown outwards, but the walls and supporting structures are still intact.]
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          The Fujita scale and the Enhanced Fujita Scale rate tornadoes by damage caused. The Enhanced Fujita Scale was an upgrade to the older Fujita scale, with engineered (by expert elicitation) wind estimates and better damage descriptions, but was designed so that a tornado rated on the Fujita scale would receive the same numerical rating. An EF0 tornado will likely damage trees but not substantial structures, whereas an EF5 tornado can rip buildings off their foundations leaving them bare and even deform large skyscrapers. The similar TORRO scale ranges from a T0 for extremely weak tornadoes to T11 for the most powerful known tornadoes. Doppler radar data, photogrammetry, and ground swirl patterns (cycloidal marks) may also be analyzed to determine intensity and award a rating.


          Tornadoes vary in intensity regardless of shape, size, and location, though strong tornadoes are typically larger than weak tornadoes. The association with track length and duration also varies, although longer track tornadoes tend to be stronger. In the case of violent tornadoes, only a small portion of the path is of violent intensity, most of the higher intensity from subvortices.


          In the United States, 80% of tornadoes are EF0 and EF1 (T0 through T3) tornadoes. The rate of occurrence drops off quickly with increasing strengthless than 1% are violent tornadoes, stronger than EF4, T8.


          Outside the United States, areas in south-central Asia, and perhaps portions of southeastern South America and southern Africa, violent tornadoes are extremely rare. This is apparently mostly due to the lesser number of tornadoes overall, as research shows that tornado intensity distributions are fairly similar worldwide. A few significant tornadoes occur annually in Europe, Asia, southern Africa, and southeastern South America, respectively.


          


          


          Climatology
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          The United States has the most tornadoes of any country, about four times more than estimated in all of Europe, not including waterspouts. This is mostly due to the unique geography of the continent. North America is a relatively large continent that extends from the tropical south into arctic areas, and has no major east-west mountain range to block air flow between these two areas. In the middle latitudes, where most tornadoes of the world occur, the Rocky Mountains block moisture and atmospheric flow, allowing drier air at mid-levels of the troposphere, and causing cyclogenesis downstream to the east of the mountains. The desert Southwest also feeds drier air and the dry line, while the Gulf of Mexico fuels abundant low-level moisture. This unique topography allows for many collisions of warm and cold air, the conditions that breed strong, long-lived storms many times a year. A large portion of these tornadoes form in an area of the central United States known as Tornado Alley. This area extends into Canada, particularly Ontario and the Prairie Provinces. Strong tornadoes also occasionally occur in northern Mexico.


          The United States averages about 1,200 tornadoes per year. The Netherlands the highest average number of recorded tornadoes per area of any country (more than 20, or 0.0013 per sqmi (0.00048 per km), annually), followed by the UK (around 33, or 0.00035 per sqmi (0.00013 per km), per year), but most are small and cause minor damage. In absolute number of events, ignoring area, the UK experiences more tornadoes than any other European country, excluding waterspouts.


          Tornados kill about 179 people per year in Bangladesh, by far the most in the world. This is due to high population density, poor quality of construction, lack of tornado safety knowledge, and other factors. Other areas of the world that have frequent tornadoes include South Africa, parts of Argentina, Paraguay, and southern Brazil, as well as portions of Europe, Australia and New Zealand, and far eastern Asia. Template:,


          Tornadoes are most common in spring and least common in winter. Since autumn and spring are transitional periods (warm to cool and vice versa) there are more chances of cooler air meeting with warmer air, resulting in thunderstorms. Tornadoes can also be caused by landfalling tropical cyclones, which tend to occur in the late summer and autumn. But favorable conditions can occur at any time of the year.


          Tornado occurrence is highly dependent on the time of day, because of solar heating. Worldwide, most tornadoes occur in the late afternoon, between 3 and 7 pm local time, with a peak near 5 pm. However, destructive tornadoes can occur at any time of day. The Gainesville Tornado of 1936, one of the deadliest tornadoes in history, occurred at 8:30 am local time.


          


          Associations to climate and climate change


          Associations to various climate and environmental trends exist. For example, an increase in the sea surface temperature of source region (e.g. Gulf of Mexico and Mediterranean Sea) increases moisture content, potentially fueling an increase in severe weather and tornado activity, particularly in the cool season.


          Although insufficient support exists to make conclusions, evidence does suggest that the Southern Oscillation is weakly correlated with some changes in tornado activity; which vary by season and region as well as whether the ENSO phase is that of El Nio or La Nia.


          Climatic shifts affect tornadoes via teleconnections in shifting the jet stream and the larger weather patterns. The climate-tornado link is confounded by the forces affecting larger patterns and by the local, nuanced nature of tornadoes. Although it is reasonable that the climate change phenomenon of global warming may affect tornado activity, any such effect is not yet identifiable due to the complexity, local nature of the storms, and database quality issues. Any effect would vary by region.


          


          Prediction
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          Weather forecasting is handled regionally by many national and international agencies. For the most part, they are also in charge of the prediction of conditions conducive to tornado development.


          


          Australia


          Severe thunderstorm warnings are provided to Australia by the Bureau of Meteorology. The country is in the middle of an upgrade to Doppler radar systems, with their first benchmark of installing six new radars reached in July 2006.


          


          Europe


          The European Union founded a project in 2002 called the European Severe Storms virtual Laboratory, or ESSL, which is meant to fully document tornado occurrence across the continent. The ESTOFEX (European Storm Forecast Experiment) arm of the project also issues one day forecasts for severe weather likelihood. In Germany, Austria, and Switzerland, an organization known as TorDACH collects information regarding tornadoes, waterspouts, and downbursts from Germany, Austria, and Switzerland. A secondary goal is collect all severe weather information. This project is meant to fully document severe weather activity in these three countries.


          


          United Kingdom


          In the United Kingdom, the Tornado and Storm Research Organisation (TORRO) makes experimental predictions. The Met Office provides official forecasts for the UK.


          


          United States


          In the United States, generalized severe weather predictions are issued by the Storm Prediction Centre, based in Norman, Oklahoma. For the next one, two, and three days, respectively, they will issue categorical and probabilistic forecasts of severe weather, including tornadoes. There is also a more general forecast issued for the four to eight day period. Just prior to the expected onset of an organized severe weather threat, SPC issues severe thunderstorm and tornado watches, in collaboration with local National Weather Service offices. Warnings are issued by local National Weather Service offices when a severe thunderstorm or tornado is occurring or imminent.


          


          Other areas


          In Japan, predictions and study of tornadoes in Japan are handled by the Japan Meteorological Agency. In Canada, weather forecasts and warnings, including tornadoes, are produced by the seven regional offices of the Meteorological Service of Canada, a division of Environment Canada.


          


          Detection


          
            [image: A Doppler radar image indicating the likely presence of a tornado over DeLand, Florida. Green colors indicate areas where the precipitation is moving towards the radar dish, while red areas are moving away. In this case the radar is in the bottom right corner of the image. Strong mesocyclones show up as adjacent areas of bright green and bright red, and usually indicate an imminent or occurring tornado. When these bright colors are one against the other on a radar display when in association with rotation, it is called a Tornado vortex signature.]
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          Rigorous attempts to warn of tornadoes began in the United States in the mid-20th century. Before the 1950s, the only method of detecting a tornado was by someone seeing it on the ground. Often, news of a tornado would reach a local weather office after the storm.


          However, with the advent of weather radar, areas near a local office could get advance warning of severe weather. The first public tornado warnings were issued in 1950 and the first tornado watches and convective outlooks in 1952. In 1953 it was confirmed that hook echoes are associated with tornadoes. By recognizing these radar signatures, meteorologists could detect thunderstorms likely producing tornadoes from dozens of miles away.


          


          Storm spotting


          In the mid 1970s, the US National Weather Service (NWS) increased its efforts to train storm spotters to spot key features of storms which indicate severe hail, damaging winds, and tornadoes, as well as damage itself and flash flooding. The program was called Skywarn, and the spotters were local sheriff's deputies, state troopers, firefighters, ambulance drivers, amateur radio operators, civil defense (now emergency management) spotters, storm chasers, and ordinary citizens. When severe weather is anticipated, local weather service offices request that these spotters look out for severe weather, and report any tornadoes immediately, so that the office can issue a timely warning.


          Usually spotters are trained by the NWS on behalf of their respective organizations, and report to them. The organizations activate public warning systems such as sirens and the Emergency Alert System, and forward the report to the NWS. There are more than 230,000 trained Skywarn weather spotters across the United States.


          In Canada, a similar network of volunteer weather watchers, called Canwarn, helps spot severe weather, with more than 1,000 volunteers. In Europe, several nations are organizing spotter networks under the auspices of Skywarn Europe and the Tornado and Storm Research Organisation (TORRO) has maintained a network of spotters in the United Kingdom since the 1970s.


          Storm spotters are needed because radar systems such as NEXRAD do not detect a tornado; only indications of one. Radar may give a warning before there is any visual evidence of a tornado or imminent tornado, but ground truth from an observer can either verify the threat or determine that a tornado is not imminent. The spotter's ability to see what radar cannot is especially important as distance from the radar site increases, because the radar beam becomes progressively higher in altitude further away from the radar, chiefly due to curvature of Earth, and the beam also spreads out. Therefore, when far from a radar, only high in the storm is observed and the important areas are not sampled, and data resolution also suffers. Also, some meteorological situations leading to tornadogenesis are not readily detectable by radar and on occasion tornado development may occur more quickly than radar can complete a scan and send the batch of data.


          


          Visual evidence
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          Storm spotters are trained to discern whether a storm seen from a distance is a supercell. They typically look to its rear, the main region of updraft and inflow. Under the updraft is a rain-free base, and the next step of tornadogenesis is the formation of a rotating wall cloud. The vast majority of intense tornadoes occur with a wall cloud on the backside of a supercell.


          Evidence of a supercell comes from the storm's shape and structure, and cloud tower features such as a hard and vigorous updraft tower, a persistent, large overshooting top, a hard anvil (especially when backsheared against strong upper level winds), and a corkscrew look or striations. Under the storm and closer to where most tornadoes are found, evidence of a supercell and likelihood of a tornado includes inflow bands (particularly when curved) such as a "beaver tail", and other clues such as strength of inflow, warmth and moistness of inflow air, how outflow- or inflow-dominant a storm appears, and how far is the front flank precipitation core from the wall cloud. Tornadogenesis is most likely at the interface of the updraft and rear flank downdraft, and requires a balance between the outflow and inflow.


          Only wall clouds that rotate spawn tornadoes, and usually precede the tornado by five to thirty minutes. Rotating wall clouds are the visual manifestation of a mesocyclone. Barring a low-level boundary, tornadogenesis is highly unlikely unless a rear flank downdraft occurs, which is usually visibly evidenced by evaporation of cloud adjacent to a corner of a wall cloud. A tornado often occurs as this happens or shortly after; first, a funnel cloud dips and in nearly all cases by the time it reaches halfway down, a surface swirl has already developed, signifying a tornado is on the ground before condensation connects the surface circulation to the storm. Tornadoes may also occur without wall clouds, under flanking lines, and on the leading edge. Spotters watch all areas of a storm, and the cloud base and surface.


          


          Radar


          Today, most developed countries have a network of weather radars, which remains the main method of detecting signatures likely associated with tornadoes. In the United States and a few other countries, Doppler radar stations are used. These devices measure the velocity and radial direction (towards or away from the radar) of the winds in a storm, and so can spot evidence of rotation in storms from more than a hundred miles (160km) away.


          Also, most populated areas on Earth are now visible from the Geostationary Operational Environmental Satellites (GOES), which aid in the nowcasting of tornadic storms.


          


          


          Extremes


          The most extreme tornado in recorded history was the Tri-State Tornado, which roared through parts of Missouri, Illinois, and Indiana on March 18, 1925. It was likely an F5, though tornadoes were not ranked on any scale in that era. It holds records for longest path length (219miles, 352km), longest duration (about 3.5 hours), and fastest forward speed for a significant tornado (73mph, 117km/h) anywhere on earth. In addition, it is the deadliest single tornado in United States history (695 dead). It was also the second costliest tornado in history at the time, but has been surpassed by several others non-normalized. When costs are normalized for wealth and inflation, it still ranks third today.


          The deadliest tornado in world history was the Daultipur-Salturia Tornado in Bangladesh on April 26, 1989, which killed approximately 1300 people.
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          The most extensive tornado outbreak on record, in almost every category, was the Super Outbreak, which affected a large area of the central United States and extreme southern Ontario in Canada on April 3 and April 4, 1974. Not only did this outbreak feature an incredible 148 tornadoes in only 18 hours, but an unprecedented number of them were violent; six were of F5 intensity, and twenty-four F4. This outbreak had a staggering sixteen tornadoes on the ground at the same time at the peak of the outbreak. More than 300 people, possibly as many as 330, were killed by tornadoes during this outbreak.


          While it is nearly impossible to directly measure the most violent tornado wind speeds (conventional anemometers would be destroyed by the intense winds), some tornadoes have been scanned by mobile Doppler radar units, which can provide a good estimate of the tornado's winds. The highest wind speed ever measured in a tornado, which is also the highest wind speed ever recorded on the planet, is 30120mph (48432km/h) in the F5 Moore, Oklahoma tornado. Though the reading was taken about 100feet (30m) above the ground, this is a testament to the power of the strongest tornadoes.


          Storms which produce tornadoes can feature intense updrafts, sometimes exceeding 150mph (240km/h). Debris from a tornado can be lofted into the parent storm and carried a very long distance. A tornado which affected Great Bend, Kansas in November, 1915 was an extreme case, where a "rain of debris" occurred 80miles (130km) from the town, a sack of flour was found 110miles (177km) away, and a cancelled check from the Great Bend bank was found in a field outside of Palmyra, Nebraska, 305miles (491km) to the northeast.


          


          


          Safety


          Though tornadoes can strike in an instant, there are precautions and preventative measures that people can take to increase the chances of surviving a tornado. Authorities such as the Storm Prediction Centre advise having a tornado plan. When a tornado warning is issued, going to a basement or an interior first-floor room of a sturdy building greatly increases chances of survival. In tornado-prone areas, many buildings have storm cellars on the property. These underground refuges have saved thousands of lives.


          Some countries have meteorological agencies which distribute tornado forecasts and increase levels of alert of a possible tornado (such as tornado watches and warnings in the United States and Canada). Weather radios provide an alarm when a severe weather advisory is issued for the local area, though these are mainly available only in the United States.


          Unless the tornado is far away and highly visible, meteorologists advise that drivers park their vehicles far to the side of the road (so as not to block emergency traffic), and find a sturdy shelter. If no sturdy shelter is nearby, getting low in a ditch is the next best option. Highway overpasses are extremely bad shelter during tornadoes (see next section).


          


          Myths and misconceptions
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          One of the most persistent myths associated with tornadoes is that opening windows will lessen the damage caused by the tornado. While there is a large drop in atmospheric pressure inside a strong tornado, it is unlikely that the pressure drop would be enough to cause the house to explode. Some research indicates that opening windows may actually increase the severity of the tornado's damage. Regardless of the validity of the explosion claim, time would be better spent seeking shelter before a tornado than opening windows. A violent tornado can destroy a house whether its windows are open or closed.


          Another commonly held belief is that highway overpasses provide adequate shelter from tornadoes. On the contrary, a highway overpass is a dangerous place during a tornado. In the 1999 Oklahoma tornado outbreak of May 3, 1999, three highway overpasses were directly struck by tornadoes, and at all three locations there was a fatality, along with many life-threatening injuries. The small area under the overpasses created a kind of wind tunnel, increasing the wind's speed, making matters worse. By comparison, during the same tornado outbreak, more than 2000 homes were completely destroyed, with another 7000 damaged, and yet only a few dozen people died in their homes.


          An old belief is that the southwest corner of a basement provides the most protection during a tornado. The safest place is the side or corner of an underground room opposite the tornado's direction of approach (usually the northeast corner), or the central-most room on the lowest floor. Taking shelter under a sturdy table, in a basement, or under a staircase increases chances of survival even more.


          Finally, there are areas which people believe to be protected from tornadoes, whether by a major river, a hill or mountain, or even protected by " spirits". Tornadoes have been known to cross major rivers, climb mountains, and affect valleys. As a general rule, no area is "safe" from tornadoes, though some areas are more susceptible than others. (See Tornado climatology).


          


          


          Continuing research
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          Meteorology is a relatively young science and the study of tornadoes even more so. Although studied for about 140 years and intensively for around 60 years, there are still aspects of tornadoes which remain a mystery. Scientists do have a fairly good idea of the development of thunderstorms and mesocyclones, and the meteorological conditions conducive to their formation; however, the step from supercell (or other respective formative processes) to tornadogenesis and predicting tornadic vs. non-tornadic mesocyclones is not yet well understood and is the focus of much research.


          Also under study are the low-level mesocyclone and the stretching of low-level vorticity which tightens into a tornado, namely, what are the processes and what is the relationship of the environment and the convective storm. Intense tornadoes have been observed forming simultaneously with a mesocyclone aloft (rather than succeeding mesocyclogenesis) and some intense tornadoes have occurred without a mid-level mesocyclone. In particular, the role of downdrafts, particularly the rear-flank downdraft, and the role of baroclinic boundaries, are intense areas of study.


          Reliably predicting tornado intensity and longevity remains a problem, as do details affecting characteristics of a tornado during its life cycle and tornadolysis. Other rich areas of research are tornadoes associated with mesovortices within linear thunderstorm structures and within tropical cyclones.


          Scientists still do not know the exact mechanisms by which most tornadoes form, and occasional tornadoes still strike without a tornado warning being issued, especially in under-developed countries. Analysis of observations including both stationary and mobile (surface and aerial) in-situ and remote sensing (passive and active) instruments generates new ideas and refines existing notions. Numerical modeling also provides new insights as observations and new discoveries are integrated into our physical understanding and then tested in computer simulations which validate new notions as well as produce entirely new theoretical findings, many of which are otherwise unattainable. Importantly, development of new observation technologies and installation of finer spatial and temporal resolution observation networks have aided increased understanding and better predictions.


          Research programs, including field projects such as VORTEX, deployment of TOTO (the TOtable Tornado Observatory), Doppler On Wheels (DOW), and dozens of other programs, hope to solve many questions that still plague meteorologists. Universities, government agencies such as the National Severe Storms Laboratory, private-sector meteorologists, and the National Centre for Atmospheric Research are some of the organizations very active in research; with various sources of funding, both private and public, a chief entity being the National Science Foundation.
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          Toronto (IPA: /təˈrɒntoʊ/, colloquially pronounced [ˈtrɑnoʊ] or [təˈɹɑnoʊ]) is the largest city in Canada and is the provincial capital of Ontario. It is located on the northwestern shore of Lake Ontario. With over 2.5 million residents, it is the fifth-most populous municipality in North America. Toronto is at the heart of the Greater Toronto Area (GTA), and is part of a densely-populated region in south-central Ontario known as the Golden Horseshoe which is home to 8.1 million residents. The census metropolitan area (CMA) had a population of 5,113,149, and the Greater Toronto Area had a population of 5,555,912 in the 2006 Census.


          As Canada's economic capital, Toronto is considered a global city and is one of the top financial cities in the world. Toronto's leading economic sectors include finance, business services, telecommunications, aerospace, transportation, media, arts, film, television production, publishing, software production, medical research, education, tourism and sports industries. The Toronto Stock Exchange, the world's seventh largest, is headquartered in the city, along with a majority of Canada's corporations.


          Toronto's population is cosmopolitan and international, reflecting its role as an important destination for immigrants to Canada. Toronto is one of the world's most diverse cities by percentage of non-native-born residents, as about 49 percent of the population were born outside of Canada. Because of the city's low crime rates, clean environment, generally high standard of living, and friendlier attitudes to diversity, Toronto is consistently rated as one of the world's most livable cities by the Economist Intelligence Unit and the Mercer Quality of Living Survey. In addition, Toronto was ranked as the most expensive Canadian city in which to live in 2006. Residents of Toronto are called Torontonians.


          


          History


          When Europeans first arrived at the site of present-day Toronto, the vicinity was inhabited by the Huron tribes, who by then had displaced the Iroquois tribes that occupied the region for centuries before c. 1500. The name Toronto is likely derived from the Iroquois word tkaronto, meaning "place where trees stand in the water". It refers to the northern end of what is now Lake Simcoe, where the Huron had planted tree saplings to corral fish. A portage route from Lake Ontario to Lake Huron running through this point, the Toronto Carrying-Place Trail, led to widespread use of the name.
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          French traders founded Fort Rouill on the current Exhibition grounds in 1750, but abandoned it in 1759. During the American Revolutionary War, the region saw an influx of British settlers as United Empire Loyalists fled for the unsettled lands north of Lake Ontario. In 1787, the British negotiated the Toronto Purchase with the Mississaugas of New Credit, thereby securing more than a quarter million acres (1000 km) of land in the Toronto area.


          In 1793, Governor John Graves Simcoe established the town of York on the existing settlement, naming it after Prince Frederick, Duke of York and Albany. Simcoe chose the town to replace Newark as the capital of Upper Canada, believing the new site would be less vulnerable to attack by the Americans. Fort York was constructed at the entrance of the town's natural harbour, sheltered by a long sand-bar peninsula. The town's settlement formed at the eastern end of the harbour behind the peninsula, near the present-day Parliament Street and Front Street.


          In 1813, as part of the War of 1812, the Battle of York ended in the town's capture and plunder by American forces. The surrender of the town was negotiated by John Strachan. American soldiers destroyed much of Fort York and set fire on the parliament buildings during their five-day occupation.


          York was incorporated as the City of Toronto on March 6, 1834, reverting to its original native name. The population of only 9,000 included escaped African American slaves fleeing Black Codes in some states. Slavery was banned outright in Upper Canada in 1834. Reformist politician William Lyon Mackenzie became the first Mayor of Toronto, and led the unsuccessful Upper Canada Rebellion of 1837 against the British colonial government. The city grew rapidly through the remainder of the 19th century, as a major destination for immigrants to Canada. The first significant population influx occurred with the Great Irish Famine between 1846 and 1849 that brought a large number of Irish into the city, some of them transient and most of them Catholic. By 1851, the Irish-born population had become the largest single ethnic group in the city. Smaller numbers of Protestant Irish immigrants were welcomed by the existing Scottish and English population, giving the Orange Order significant influence over Toronto society.


          Toronto was twice for brief periods the capital of the united Province of Canada first from 1849-1852, following unrest in Montreal, and later 1856-1858 after which Quebec became capital until 1866 (one year prior to Confederation); since then, the capital has been Ottawa. As it had been for Upper Canada from 1793, Toronto became the capital of the province of Ontario after its official creation in 1867 and has remained so since with the Ontario Legislature located at Queen's Park. Because of its capital status, the city was also the location of Government House, the residence of the vice-regal representative of the Crown.


          
            [image: Toronto Harbour, 1919. In the foreground is the Harbour Commission headquarters at the end of a pier; nowadays it is about 500 m from the harbour. Union Station can also be seen under construction.]

            
              Toronto Harbour, 1919. In the foreground is the Harbour Commission headquarters at the end of a pier; nowadays it is about 500 m from the harbour. Union Station can also be seen under construction.
            

          


          
            [image: A view of Queen Street from Old City Hall, 1920]

            
              A view of Queen Street from Old City Hall, 1920
            

          


          In the 19th century, an extensive sewage system was built, and streets became illuminated with gas lighting as a regular service. Long-distance railway lines were constructed, including a route completed in 1854 linking Toronto with the Upper Great Lakes. The Grand Trunk Railway and the Northern Railway of Canada joined in the building of the first Union Station in downtown. The advent of the railway dramatically increased the numbers of immigrants arriving and commerce, as had the Lake Ontario steamers and schooners entering the port and enabled Toronto to become a major gateway linking the world to the interior of the North American continent. Horse-drawn streetcars gave way to electric streetcars in 1891, when the city granted the operation of the transit franchise to the Toronto Railway Company. The public transit system passed into public ownership in 1921 as the Toronto Transportation Commission, later renamed the Toronto Transit Commission. The system now has the third-highest ridership of any city public transportation system in North America.


          In 1954, the City of Toronto was federated into a regional government known as Metropolitan Toronto. The postwar boom had resulted in rapid suburban development, and it was believed that a coordinated land use strategy and shared services would provide greater efficiency for the region. The metropolitan government began to manage services that crossed municipal boundaries, including highways, water and public transit. In 1967, the seven smallest municipalities of the region were merged into their larger neighbours, resulting in a six-municipality configuration that included the old City of Toronto and the surrounding municipalities of East York, Etobicoke, North York, Scarborough and York. In 1998, the metropolitan government was dissolved and the six municipalities were amalgamated into a single municipality, creating the current City of Toronto, where David Miller is the current Mayor.


          The Great Toronto Fire of 1904 destroyed a large section of downtown Toronto, but the city was quickly rebuilt. The fire had cost more than $10 million in damage, and led to more stringent fire safety laws and the expansion of the city's fire department.
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          The city received new immigrant groups beginning in the late 19th century into early 20th century, particularly Germans, Italians, and Jews from various parts of Eastern Europe. They were soon followed by Chinese, Russians, Poles and immigrants from other Eastern European nations, as the Irish before them, many of these new migrants lived in overcrowded shanty type slums, such as the " the Ward" which was centred on Bay Street, now the heart of the country's finances. Despite its fast paced growth, by the 1920s, Toronto's population and economic importance in Canada remained second to the much longer established Montreal. However, by 1934 the Toronto Stock Exchange had become the largest in the country.


          Following the Second World War, refugees from war-torn Europe and Chinese job-seekers arrived. So too did construction labourers, particularly from Italy and Portugal. Following elimination of racially based immigration policies by the late 1960s, immigration began from all parts of the world. Toronto's population grew to more than one million in 1951 when large-scale suburbanization began, and doubled to two million by 1971. By the 1980s, Toronto had surpassed Montreal as Canada's most populous city and the chief economic hub. During this time, in part due to the political uncertainty raised by the resurgence of the Quebec sovereignty movement, many national and multinational corporations moved their head offices from Montreal to Toronto and other western Canadian cities.


          


          Geography
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          Toronto covers an area of 630square kilometres (243sqmi), with a maximum north-south distance of 21kilometres (13mi) and a maximum east-west distance of 43km (27mi). It has a 46-kilometre (29mi) long waterfront shoreline, on the northwestern shore of Lake Ontario. Its borders are formed by Lake Ontario to the south, Etobicoke Creek and Highway 427 to the west, Steeles Avenue to the north and the Rouge River to the east.


          


          Topography


          The city is intersected by two rivers and numerous tributaries: the Humber River in the west end and the Don River east of downtown at opposite ends of the Toronto Harbour. The harbour was naturally created by sediment build-up from lake currents that created the Toronto Islands. The many creeks and rivers cutting from north toward the lake created large tracts of densely-forested ravines, and provide ideal sites for parks and recreational trails. However, the ravines also interfere with the city's grid plan, and this results in major thoroughfares such as Finch Avenue, Leslie Street, Lawrence Avenue, and St. Clair Avenue terminating on one side of ravines and continuing on the other side. Other thoroughfares such as the Bloor Street Viaduct are required to span above the ravines. These deep ravines prove useful for draining the city's vast storm sewer system during heavy rains but some sections, particularly near the Don River are prone to sudden, heavy floods. Storage tanks at waste treatment facilities will often receive too much river discharge causing them to overflow, allowing untreated sewage to escape into Lake Ontario closing local beaches for swimming.


          During the last ice age, the lower part of Toronto was beneath Glacial Lake Iroquois. Today, a series of escarpments mark the lake's former boundary, known as the Iroquois Shoreline. The escarpments are most prominent from Victoria Park Avenue to the mouth of Highland Creek, where they form the Scarborough Bluffs. Other observable sections include the area near St. Clair Avenue West between Bathurst Street and the Don River, and north of Davenport Road from Caledonia to Spadina Avenue; the Casa Loma grounds sit above this escarpment. Although not remarkably hilly, Toronto does have elevation differences ranging from 75metres (246ft) above-sea-level at the Lake Ontario shore to 270m (886ft) ASL near the York University grounds in the city's north end.


          Much of the current lakeshore land area fronting the Toronto Harbour is actually artificial landfill. In the mid-19th century the lakefront was set back up to 1kilometre (0.6mi) further inland than it is today. Much of the Toronto harbour (the quays, formerly known as wharves) and adjacent Portlands are also fill. The Toronto Islands were actually a landspit until a storm in 1858 severed its connection to the mainland, creating a channel later used by shipping interests to access the docks.
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          Climate
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          Toronto's climate is moderate for Canada due to its southerly location within the country and its proximity to Lake Ontario. It has a humid continental climate ( Koppen climate classification Dfa), with warm, humid summers and generally cold winters. The city experiences four distinct seasons with considerable variance in day to day temperature, particularly during the colder weather season. Due to urbanization and proximity to water, Toronto has a fairly low diurnal temperature range, at least in built-up city and lakeshore areas. At different times of the year, this maritime influence has various localized and regional impacts on the climate, including lake effect snow and delaying the onset of spring- and fall-like conditions or seasonal lag.


          Toronto winters sometimes feature short cold snaps where maximum temperatures remain below 10C (14F), often made to feel colder by wind chill. Snowstorms, sometimes mixed with ice and rain can disrupt work and travel schedules, accumulating snow can fall anytime from November until mid-April. However, mild stretches also occur throughout winter melting accumulated snow, with temperatures reaching into the 5 to 14 C (40 to 57 F) range and infrequently higher. Summer in Toronto is characterized by long stretches of humid weather. Daytime temperatures occasionally surpass 35C (95F), with high humidity making it feel oppressive during usually brief periods of hot weather. Spring and Autumn are transitional seasons with generally mild or cool temperatures with alternating dry and wet periods.


          Precipitation is fairly evenly distributed throughout the year, but summer is usually the wettest season, the bulk falling during thunderstorms. There can be periods of dry weather, but drought-like conditions are rare. The average yearly precipitation is 83cm (33in), with an average annual snowfall of about 133cm (52in). Toronto experiences an average of 2,038 sunshine hours or 44% of possible, most of it during the warmer weather season.


          
            
              	
                
                  
                
Toronto Climatological Data
              
            


            
              	Temperature
            


            
              	Month

              	Jan

              	Feb

              	Mar

              	Apr

              	May

              	Jun

              	Jul

              	Aug

              	Sep

              	Oct

              	Nov

              	Dec

              	

              	Mean
            


            
              	Record high C (F)

              	16 (61)

              	14 (58)

              	27 (80)

              	32 (90)

              	34 (94)

              	37 (98)

              	41 (105)

              	39 (102)

              	38 (100)

              	30 (86)

              	24 (75)

              	20 (68)

              	

              	
            


            
              	Average high C (F)

              	-1 (30)

              	-0.2 (32)

              	5 (40)

              	11 (52)

              	19 (65)

              	24 (74)

              	26 (80)

              	25 (78)

              	21 (69)

              	14 (57)

              	7 (45)

              	2 (35)

              	

              	13 (55)
            


            
              	Mean C (F)

              	-4 (24)

              	-3 (26)

              	1 (34)

              	8 (46)

              	14 (58)

              	19 (67)

              	22 (72)

              	21 (70)

              	17 (63)

              	11 (51)

              	5 (41)

              	-1 (30)

              	

              	9 (49)
            


            
              	Average low C (F)

              	-7 (19)

              	-6 (21)

              	-2 (28)

              	4 (39)

              	10 (50)

              	15 (59)

              	18 (64)

              	17 (63)

              	13 (56)

              	7 (45)

              	2 (36)

              	-4 (25)

              	

              	6 (42)
            


            
              	Record low C (F)

              	-33 (-27)

              	-32 (-25)

              	-27 (-16)

              	-15 (5)

              	-4 (25)

              	-2 (28)

              	4 (39)

              	4 (40)

              	-2 (28)

              	-9 (16)

              	-21 (-5)

              	-30 (-22)

              	

              	
            


            
              	Precipitation and Sunshine Hours
            


            
              	Month

              	Jan

              	Feb

              	Mar

              	Apr

              	May

              	Jun

              	Jul

              	Aug

              	Sep

              	Oct

              	Nov

              	Dec

              	

              	Total
            


            
              	Total mm (in)

              	61 (2.4)

              	51 (2.0)

              	66 (2.6)

              	70 (2.7)

              	73 (2.9)

              	72 (2.8)

              	68 (2.7)

              	80 (3.1)

              	83 (3.3)

              	65 (2.6)

              	76 (3.0)

              	71 (2.8)

              	

              	834 (32.8)
            


            
              	Rainfall mm (in)

              	29 (1.2)

              	26 (1.0)

              	42 (1.7)

              	63 (2.5)

              	73 (2.9)

              	72 (2.8)

              	68 (2.7)

              	80 (3.1)

              	83 (3.3)

              	65 (2.6)

              	67 (2.7)

              	42 (1.7)

              	

              	710 (27.9)
            


            
              	Snowfall cm (in)

              	38 (15.0)

              	27 (10.5)

              	22 (8.7)

              	6 (2.4)

              	0(0)

              	0(0)

              	0(0)

              	0(0)

              	0(0)

              	0.1 (0.04)

              	8 (3.2)

              	32 (12.7)

              	

              	133 (52)
            


            
              	Sunshine hours

              	88

              	110

              	156

              	185

              	229

              	256

              	276

              	241

              	188

              	148

              	84

              	75

              	

              	2038
            


            
              	Data recorded at The Annex for Environment Canada. Average data recorded over a 30 year span from 1971 to 2000.
            

          


          


          Cityscape
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          Architecture
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          According to some prominent Toronto residents, and architects who have designed buildings in the city, such as Will Alsop, Toronto has no single, dominant architectural style. Lawrence Richards, a member of the faculty of architecture at the University of Toronto, has said "Toronto is a new, brash, rag-tag placea big mix of periods and styles." Toronto buildings vary in design and age with some structures dating back to the mid-1800s, while other prominent buildings were just newly built in the 2000s.


          Defining the Toronto skyline is the CN Tower. At a height of 553.33 metres (1,815 ft, 5 in) it is the world's second tallest freestanding structure, and the tallest tower in the western hemisphere surpassing Chicago's Sears Tower by 110 metres in height. It is an important telecommunications hub, and a centre of tourism in Toronto.


          Toronto is a city of high-rises, having over 2,000 buildings over 90 metres (300 ft) in height, second only to New York (which has over 5,000 such buildings) in North America. Most of these buildings are residential (either rental or condominium, where as the Central business district contains the taller commercial office towers). There has been recent media attention given for the need to retrofit many of these buildings, which were constructed beginning in the 1950s as residential apartment blocks to accommodate a quickly growing population. Many of the older buildings are shown to give off high concentrations of CO2 and are thought to be a significant contributor to the urban heat island effect, in addition to the aesthetic concerns as many of the buildings are viewed by many as urban blights often surrounded by limited landscaping and concrete parking lots without integration with the surrounding neighbourhoods.
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          In contrast, Toronto has also begun to experience an architectural overhaul within the past five years. The Royal Ontario Museum, the Gardiner Museum, the Art Gallery of Ontario, and the Ontario College of Art and Design are just some of the many public art buildings that have undergone massive renovations. The historic Distillery District, located on the eastern edge of downtown, is North America's largest and best preserved collection of Victorian era industrial architecture. It has been redeveloped into a pedestrian-oriented arts, culture and entertainment neighbourhood. Modern glass and steel highrises have begun to transform the majority of the downtown area as the condominium market has exploded and triggered widespread construction throughout the city's centre. Trump International Hotel and Tower, Ritz-Carlton, Four Seasons Hotels and Resorts, Shangri-La Hotels and Resorts are just some of the many high rise luxury condominium-hotel projects currently under construction in the downtown core.


          


          Neighbourhoods


          The many residential communities of Toronto express a character distinct from that of the skyscrapers in the commercial core. Victorian and Edwardian-era residential buildings can be found in enclaves such as Rosedale, Forest Hill, Cabbagetown, the Annex, the Bridle Path and Moore Park.


          Wychwood Park is historically significant for the architecture of its homes, and for being one of Toronto's earliest planned communities. The Wychwood Park neighbourhood was designated as an Ontario Heritage Conservation district in 1985. The Casa Loma neighbourhood is named after Casa Loma, a castle built in 1911 that had an elevator, secret passages, and bowling alleys. Spadina House is a 19th century manor that is now a museum.


          The City of Toronto encompasses a geographical area formerly administered by six separate municipalities. These municipalities have each developed a distinct history and identity over the years, and their names remain in common use among Torontonians. Throughout the city there exist hundreds of small neighbourhoods and some larger neighbourhoods covering a few square kilometers. Former municipalities include East York, Etobicoke, North York, Old Toronto, Scarborough, and York.
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          Old Toronto


          The Old City of Toronto covers the area generally known as Downtown. It is the historic core of Toronto and remains the most densely-populated part of the city. The Financial District contains the largest cluster of skyscrapers in Canada, including the First Canadian Place, Toronto Dominion Centre, Scotia Plaza, Royal Bank Plaza, Commerce Court and Brookfield Place. From that point, the Toronto skyline extends northward along Yonge Street. Old Toronto is also home to many historically wealthy residential enclaves, such as Yorkville, Rosedale, The Annex, Forest Hill, Lawrence Park, Lytton Park, Moore Park, and Casa Loma, most stretching away from downtown to the north. These neighbourhoods generally feature upscale homes, luxury condominiums and high-end retail. At the same time, the downtown core vicinity includes neighbourhoods with a high proportion of recent immigrants and low-income families living in social housing and rental high-rises, such as St. James Town, Regent Park, Moss Park, Alexandra Park and Parkdale. East and west of Downtown, neighbourhoods such as Kensington Market, Leslieville, Cabbagetown and Riverdale are home to bustling commercial and cultural areas as well as vibrant communities of artists with studio lofts, with an increasing proportion of middle and upper class professionals that mix with the working poor or those on some form of government assistance. Other neighbourhoods in the central city retain an ethnic identity, including two Chinatowns, the popular Greektown area, the trendy Little Italy, Portugal Village, and Little India along with others.


          


          Inner suburbs


          The inner suburbs are contained within the former municipalities of York and East York. These are mature and traditionally working class areas, primarily consisting of post-World War I small, single-family homes and small apartment blocks. Neighbourhoods such as Crescent Town, Thorncliffe Park, Weston, and Oakwood-Vaughan mainly consist of high-rise apartments which are home to many new immigrant families. Recently, many neighbourhoods have become ethnically diverse and have undergone gentrification, as a result of increasing population and a housing boom during the late 1990s and 2000s. The first neighbourhoods affected were Leaside and North Toronto, gradually progressing into the western neighbourhoods in York. Some of the area's housing is in the process of being replaced or remodelled.


          


          Outer suburbs


          The outer suburbs comprising the former municipalities of Etobicoke, Scarborough and North York largely retain the grid plan laid before post-war development. Sections were long established and quickly growing towns before the suburban housing boom began and the advent of Metro Government, such as Mimico, Newtonbrook and West Hill. Suburban development grew quickly after the second war to include such upscale neighbourhoods as the Bridle Path in North York, the area surrounding the Scarborough Bluffs in Guildwood, and most of central Etobicoke, such as Humber Valley Village, and The Kingsway. One of largest and earliest "planned communities" was Don Mills, parts of which were first built in the 1950s. Phased development mixing single-detached housing with higher density apartment blocks became more popular as a suburban model of development. To some this model has been copied in other GTA municipalities surrounding Toronto, albeit with less population density. More recently, North York Centre that runs along Yonge Street and the Scarborough City Centre have emerged as secondary business districts outside the downtown core. High-rise development in these areas have given North York and Scarborough distinguishable skylines of their own and a more downtown feel with high-density transit corridors serving them.


          


          Industrial


          Historically, as Toronto sprawled out, industrial areas were set up on the outskirts. Over time, they would become part of the inner city as more land was developed further out. This trend would repeat itself, and continues to this day, as the largest factories and warehouses have moved to Peel and York Regions, and the vast majority of industrial areas are in the more suburban parts of the city; Etobicoke (particularly around the airport), North York, and Scarborough. Thus, many of Toronto's former industrial sites have been redeveloped, most notably the Toronto waterfront, and Liberty Village. One of Toronto's most unusual neighbourhoods, the Distillery District contains the largest and best-preserved collection of Victorian industrial architecture in North America. A national heritage site, it was listed by National Geographic magazine as a "top pick" in Canada for travellers. Similar areas that still retain their character, but are now largely residential are the Fashion District, Corktown, and parts of South Riverdale and Leslieville. Toronto still has some active older industrial areas, such as the Brockton Village, and New Toronto areas. In the west end of Old Toronto and York, the Weston/ Mount Dennis and Junction areas have a sense of grit to them, as they still contain factories, but are mostly residential.
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          Public spaces


          Toronto has a diverse array of public spaces, from city squares to public parks overlooking ravines. There is even a group called the Toronto Public Space Committee, formed to protect the city's public spaces. Nathan Phillips Square is the city's main square in downtown, and forms the entrance to City Hall. Yonge-Dundas Square, a newer square not far from City Hall, has also gained attention in recent years as one of the busiest gathering spots in the city. Other squares include Harbourfront Square, on the revitalized Toronto waterfront, and the civic squares at the former city halls of the defunct Metropolitan Toronto, most notably Mel Lastman Square in North York.


          There are many large downtown parks; Grange Park, Moss Park, Allan Gardens, Queen's Park, Riverdale Park, Trinity Bellwoods Park, and Christie Pits. The Toronto Islands have several acres of park space, accessible from downtown by ferry. Large parks in the outer areas include High Park, Humber Bay Park, Centennial Park, Downsview Park, Guildwood Park, and Rouge Park.


          


          Current projects


          Nathan Phillips Square is currently undergoing a major redesign by PLANT Architect Inc., Shore Tilbe Irwin & Partners, Peter Lindsay Schaudt Landscape Architecture Inc., and Adrian Blackwell (winners of the International Design Competition in 2006/2007).


          West 8, a Dutch architecture firm, won the Central Waterfront Innovative Design Competition in 2006 to redesign the central part of the Toronto waterfront.


          In 1999, Downsview Park initiated an international design competition to realize its vision of creating Canada's first national urban park. In May 2000, the winning park design was announced: "TREE CITY", by the team of Bruce Mau Design, Office for Metropolitan Architecture, Oleson Worland Architect and Inside/Outside.


          


          Culture
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          Toronto is a major scene for theatre and other performing arts, with more than fifty ballet and dance companies, six opera companies, and two symphony orchestras. The city is home to the National Ballet of Canada, the Canadian Opera Company, and the Toronto Symphony Orchestra. Notable performance venues include the Four Seasons Centre for the Performing Arts, Roy Thomson Hall, the Princess of Wales Theatre, the Royal Alexandra Theatre, Massey Hall, the Toronto Centre for the Arts, the Elgin and Winter Garden Theatres and the Hummingbird Centre (formerly the "O'Keefe Centre"). Ontario Place features the world's first permanent IMAX movie theatre, the Cinesphere, as well as the Molson Amphitheatre, an open-air venue for large-scale music concerts. Each summer, the Canadian Stage Company presents an outdoor Shakespeare production in Torontos High Park called "Dream in High Park". Canada's Walk of Fame acknowledges the achievements of successful Canadians, with of a series of stars on designated blocks of sidewalks along King Street and Simcoe Street.


          The Distillery District is a pedestrian village containing boutiques, art galleries, restaurants, artist studios and small breweries, including the well-known Mill Street Brewery. A new theatre in the district, the Young Centre for the Performing Arts, is the home of the Soulpepper Theatre Company and the drama productions of nearby George Brown College.


          The production of domestic and foreign film and television is a major local industry. Many movie releases are screened in Toronto prior to wider release in North America. The Toronto International Film Festival is one of the most important annual events for the international film industry. Europe's largest film studio, Pinewood Studios Group of London, is scheduled to open a major new film studio complex in west-end Toronto, with five sound stages, with the first two to open by fall 2008.


          Toronto's Caribana festival takes place from mid-July to early August of every summer, and is one of North America's largest street festivals. Primarily based on the Trinidad and Tobago Carnival, the first Caribana took place in 1967 when the city's Caribbean community celebrated Canada's Centennial year. Forty years later, it has grown to attract one million people to Toronto's Lake Shore Boulevard annually. Tourism for the festival is in the hundred thousands, and each year, the event generates about $300 million in revenue.


          Pride Week in Toronto takes place in late June, and is one of the largest LGBT festivals in the world. One of the largest events in the city, it attracts more than one million people from around the world. Toronto is a major centre for gay and lesbian culture and entertainment, and the gay village is located in the Church and Wellesley area of Downtown.
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          Tourism


          Toronto is currently ranked 14th in the world with over 4 million tourist arrivals a year. Toronto's most prominent landmark is the CN Tower, which stood as the tallest free-standing land structure in the world at 553 metres (1,815 ft). To the surprise of its creators, the tower held the world record for over 30 years.


          The Royal Ontario Museum (ROM) is a major museum for world culture and natural history. The Toronto Zoo, one of the largest in the world, is home to over 5,000 animals representing over 460 distinct species. The Art Gallery of Ontario contains a large collection of Canadian, European, African and contemporary artwork. The Gardiner Museum of ceramic art which is the only museum in Canada entirely devoted to ceramics and the Museum's collection contains more than 2,900 ceramic works from Asia, the Americas, and Europe. The Ontario Science Centre always has new hands-on activities and science displays particularly appealing to children, and the Bata Shoe Museum also features many unique exhibitions. The Don Valley Brick Works is a former industrial site, which opened in 1889, and has recently been restored as a park and heritage site. The Canadian National Exhibition is held annually at Exhibition Place, and it is the oldest annual fair in the world. It is Canada's largest annual fair and the fifth largest in North America, with an average attendance of 1.25 million.


          The Yorkville neighbourhood is one of Toronto's most elegant shopping and dining areas. On many occasions, celebrities from all over North America can be spotted in the area, especially during the Toronto International Film Festival. The Toronto Eaton Centre is one of North America's top shopping destinations, and Toronto's most popular tourist attraction with over 52 million visitors annually.


          Greektown on the Danforth, is another one of the major attractions of Toronto which boasts one of the highest concentrations of restaurants per kilometre in the world. It is also home to the annual " Taste of the Danforth" festival which attracts over one million people in 2 1/2 days. Toronto is also home to Canada's most famous "castle" - Casa Loma, the former estate of Sir Henry Pellatt, a prominent Toronto financier, industrialist and military man. Other notable neighbourhoods and attractions include The Beaches, the Toronto Islands, Kensington Market, Fort York, and the Hockey Hall of Fame.


          


          Sports
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          Toronto is home to the Toronto Maple Leafs, one of the National Hockey League's Original Six clubs. The city has also served as home to the Hockey Hall of Fame since 1958. The city has a rich history of hockey championships. Along with Toronto's 14 Stanley Cup titles, The Toronto Marlboros and St. Michael's College School based Ontario Hockey League teams combined have won a record 12 Memorial Cup titles. The Toronto Marlies of the American Hockey League also play in Toronto at Ricoh Coliseum and are the farm team for the Maple Leafs. They are one of only two teams who are in the same market as their NHL affiliate (the other is the Philadelphia Phantoms, the AHL affiliate of the Philadelphia Flyers).


          Toronto is currently home to the only National Basketball Association franchise outside the United States. The Toronto Raptors entered the league in 1995, and earned their first division title in the 2006-2007 season.


          Toronto is the only Canadian city with representation in six major league sports through National Hockey League, Major League Baseball, National Lacrosse League, National Basketball Association, Canadian Football League and Major League Soccer teams, as well as sharing a National Football League franchise with the city of Buffalo, New York. The major sports complexes include the Air Canada Centre, Rogers Centre (formerly known as SkyDome), Ricoh Coliseum and BMO Field.


          The city is represented in the Canadian Football League by the Toronto Argonauts who have won 15 Grey Cup titles. Toronto played host to the 95th Grey Cup in 2007, the first held in the city since 1992. The city is also home to Major League Baseball's Toronto Blue Jays, who have won two World Series titles and is currently the only major league baseball team in Canada. Both teams play their home games at the Rogers Centre, in the downtown core.


          Toronto is home to the International Bowl, an NCAA sanctioned post-season football game that puts a Mid-American Conference team against a Big East Conference team. Beginning in 2007, the game is played at the Rogers Centre annually in January. In addition, the city has hosted several National Football League exhibition games; Ted Rogers has leased the Buffalo Bills from Ralph Wilson for the purposes of having the Bills play eight home games in the city between 2008 and 2012.


          In addition to team sports, the city annually hosted Champ Car's Steelback Grand Prix of Toronto (formerly known as Molson Indy Toronto) at Exhibition Place, from 1986 to 2007. Both thoroughbred and standardbred horseracing are conducted at Woodbine Race Track in Rexdale.


          Historic sports clubs of Toronto include the Granite Club (est. 1836), the Royal Canadian Yacht Club (est. 1852), the Toronto Cricket Skating and Curling Club (est. pre-1827), the Argonaut Rowing Club (est. 1872), the Toronto Lawn Tennis Club (est. 1881), and the Badminton and Racquet Club (est. 1924).


          Toronto was a candidate city for the 1996 and 2008 Summer Olympics, which were awarded to Atlanta and Beijing respectively. The Canadian Olympic Committee is currently considering a Toronto bid for the 2020 or 2024 Summer Olympics.


          
            
              	Club

              	League

              	Sport

              	Venue

              	Established

              	Championships
            


            
              	Toronto Argonauts

              	CFL

              	Football

              	Rogers Centre

              	1873


              	15
            


            
              	Toronto Maple Leafs

              	NHL

              	Ice hockey

              	Air Canada Centre

              	1917

              	13
            


            
              	Toronto Maple Leafs

              	IBL

              	Baseball

              	Christie Pits

              	1969

              	8
            


            
              	Toronto Blue Jays

              	MLB

              	Baseball

              	Rogers Centre

              	1977

              	2
            


            
              	Toronto Raptors

              	NBA

              	Basketball

              	Air Canada Centre

              	1995

              	0
            


            
              	Toronto Rock

              	NLL

              	Box lacrosse

              	Air Canada Centre

              	1998

              	5
            


            
              	Toronto Xtreme

              	RCSL

              	Rugby union

              	Fletcher's Fields

              	1999

              	0
            


            
              	Toronto Marlies

              	AHL

              	Ice hockey

              	Ricoh Coliseum

              	2005

              	0
            


            
              	Toronto FC

              	MLS

              	Soccer

              	BMO Field

              	2007

              	0
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          Economy


          
            [image: The Toronto-Dominion (TD) Centre in the heart of downtown]

            
              The Toronto-Dominion (TD) Centre in the heart of downtown
            

          


          Toronto is a major international centre for business and finance. Generally considered the financial capital of Canada, Toronto has a high concentration of banks and brokerage firms on Bay Street, in the Financial District. The Toronto Stock Exchange is the world's seventh-largest stock exchange by market capitalization. All of the Big Five banks of Canada are headquartered in Toronto, as are a majority of Canada's corporations.


          The city is an important centre for the media, publishing, telecommunications, information technology and film production industries; it is home to Thomson Corporation, CTVglobemedia, Rogers Communications, Alliance Atlantis and Celestica. Other prominent Canadian corporations in Toronto include Four Seasons Hotels, the Hudson's Bay Company and Manulife Financial.


          Although much of the region's manufacturing activities take place outside the city limits, Toronto continues to be an important wholesale and distribution point for the industrial sector. The city's strategic position along the Quebec City-Windsor Corridor and its extensive road and rail connections help support the nearby production of motor vehicles, iron, steel, food, machinery, chemicals and paper. The completion of the St. Lawrence Seaway in 1959 gave ships access to the Great Lakes from the Atlantic Ocean.


          


          Demographics


          
            
              	Toronto population by year, within present boundaries
            


            
              	Year

              	City

              	CMA

              	GTA
            


            
              	1861

              	65,085

              	193,844

              	
            


            
              	1901

              	238,080

              	440,000

              	
            


            
              	1951

              	1,117,470

              	1,262,000

              	
            


            
              	1971

              	2,089,728

              	2,628,045

              	
            


            
              	1976

              	2,124,295

              	2,803,101

              	
            


            
              	1981

              	2,137,380

              	2,998,947

              	
            


            
              	1986

              	2,192,721

              	3,733,085

              	
            


            
              	1991

              	2,275,771

              	3,893,933

              	4,235,756
            


            
              	1996

              	2,385,421

              	4,263,759

              	4,628,883
            


            
              	2001

              	2,481,494

              	4,682,897

              	5,081,826
            


            
              	2006

              	2,503,281

              	5,113,149

              	5,555,912
            

          


          The last complete census by Statistics Canada estimated there were 2,503,281 people residing in Toronto in June 2006, making it as the largest city in Canada. The city's population grew by 4% (96,073 residents) between 1996 and 2001, and 1% (21,787 residents) between 2001 and 2006. Persons aged 14 years and under made up 17.5% of the population, and those aged 65 years and over made up 13.6%. The median age was 36.9 years. Foreign-born people made up 49.9% of the population.


          As of 2006, 46.9% of the residents of the city proper belong to a visible minority group, and visible minorities are projected to comprise a majority in Toronto by 2017. According to the United Nations Development Programme, Toronto has the second-highest percentage of foreign-born population among world cities, after Miami, Florida. Statistics Canada's 2006 figures indicate that Toronto has surpassed Miami in this year. While Miami's foreign-born population consists mostly of Cubans and other Latin Americans, no single nationality or culture dominates Toronto's immigrant population, placing it among the most diverse cities in the world.


          In 2006, people of European ethnicities formed the largest cluster of ethnic groups in Toronto, 53.1%, mostly of English, Irish, Scottish, Italian, and French origins, while the five largest visible minority groups in Toronto are South Asian/ Indo-Caribbean (12.0%), Chinese (11.4%), Black/ Afro-Caribbean (8.4%), Filipino (4.1%) and Latin American (2.6%). This diversity is reflected in Toronto's ethnic neighbourhoods which include Little Italy, The Junction, Little Jamaica, Little India, Chinatown, Koreatown, Greektown, Portugal Village, Corso Italia, Kensington Market, and The Westway.


          Christianity is the largest religious group in Toronto. The 2001 Census reports that 31.1% of the city's population is Catholic, followed by Protestant at 21.1%, Christian Orthodox at 4.8%, Coptic Orthodox at 0.2%, and other Christians at 3.9%. Other religions in the city are Islam (6.7%), Hinduism (4.8%), Judaism (4.2%), Buddhism (2.7%), Sikhism (0.9%), and other Eastern Religions (0.2%). 18.7% of the population professes no faith.


          While English is the predominant language spoken by Torontonians, many other languages have considerable numbers of local speakers, including French, Italian, Chinese, Spanish, Portuguese, Punjabi, Tagalog, and Hindi. Chinese and Italian are the second and third most widely spoken language at work. As a result, the city's 9-1-1 emergency services are equipped to respond in over 150 languages.


          


          Government
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          Toronto is a single-tier municipality governed by a mayor-council system. The structure of the municipal government is stipulated by the City of Toronto Act. The Mayor of Toronto is elected by direct popular vote to serve as the chief executive of the city. The Toronto City Council is a unicameral legislative body, comprising 44 councillors representing geographical wards throughout the city. The mayor and members of the city council serve four-year terms without term limits. (Prior to the 2006 municipal election, the mayor and city councillors served three-year terms.)


          At the start of the 2007 term, the city council will have seven standing committees, each consisting of a chair, a vice-chair and four other councillors. The Mayor names the committee chairs and the remaining membership of the committees is appointed by City Council. An executive committee is formed by the chairs of each of standing committee, in addition to the mayor, the deputy mayor and four other councillors. Councillors are also appointed to oversee the Toronto Transit Commission and the Toronto Police Services Board.


          There are about 40 subcommittees, advisory committees and round tables within the city council. These bodies are made up of city councillors and private citizen volunteers. Examples include the Pedestrian Committee, Waste Diversion Task Force 2010, and the Task Force to Bring Back the Don. Additionally, the city has four community councils that make recommendations on local matters to the city council, but possess no final authority. Each city councillor serves as a member on a community council.


          Toronto had an operating budget of C$7.6 billion in 2006. The city receives funding from the Government of Ontario in addition to tax revenues and user fees, spending 36% on provincially-mandated programs, 53% on major municipal purposes such as the Toronto Public Library and the Toronto Zoo, and 11% on capital financing and non-program expenditures.


          


          Crime


          The low crime rate in Toronto has resulted in the city having a reputation as one of the safest major cities in North America. In 1999, the homicide rate for Toronto was 1.9 per 100,000 people, compared to Atlanta (34.5), Boston (5.5) New York City (9.1), Vancouver (2.8), and Washington, D.C. (45.5). For robbery rates, Toronto also ranks low, with 115.1 robberies per 100,000, compared to Dallas (583.7), Los Angeles (397.9), Montreal (193.9), New York City (490.6), and Washington, D.C. (670.6). Toronto has a comparable rate of car theft to various U.S. cities, although it is not among the highest in Canada. The overall crime rate in general was an average of 48 incidents per 100,000, compared to Cincinnati (326), Los Angeles (283), New York City (225), and Vancouver (239). However, many in the city, especially the local media, have concerns regarding gun violence, gangs, and racial profiling by Toronto Police against minorities.


          Toronto recorded its largest number of homicides in 1991 with 89; a rate of 3.9 per 100,000. In 2005, Toronto media coined the term "Year of the Gun", because the number of gun-related homicides reached 52 out of 80 murders in total; almost double the 27 gun deaths recorded the previous year. The total number of homicides dropped to 69 in 2006. During the first half of 2006, there were 137 (13 fatal) shooting incidents in the city, down marginally from 164 (19 fatal) in the first half of 2005. Additionally, in 2006, nearly 2,000 people in Toronto were victims of a violent gun-related crime, about one-quarter of the national total. 84 murders were committed in 2007, nearly eclipsing the record of 89, and roughly half of them involved guns. Gang-related incidents have also been on the rise; between the years of 1997 and 2005, over 300 gang-related murders have occurred. As a result, the Ontario government came up with an anti-gun strategy.


          


          Education
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          Toronto is home to a number of post-secondary academic institutions. The University of Toronto, established in 1827, is the oldest university in Ontario and a leading public research institution. It is a worldwide leader in biomedical research and houses North America's third largest library system, after that of Harvard University and Yale University. York University, located in the north end of Toronto, houses the largest law library in the Commonwealth of Nations. The city is also home to Ryerson University, Ontario College of Art & Design, and the University of Guelph-Humber.


          There are five diploma-granting colleges in Toronto: Seneca College, Humber College, Centennial College, Sheridan College and George Brown College. In nearby Oshawa -- usually considered part of the Greater Toronto Area -- are Durham College and the new University of Ontario Institute of Technology. The Royal Conservatory of Music, which includes The Glenn Gould School, is a noted school of music located downtown. The Canadian Film Centre is a film, television and new media training institute founded by filmmaker Norman Jewison. Tyndale University College and Seminary is a transdenominational Christian post-secondary institution and Canada's largest seminary.


          The Toronto District School Board (TDSB) operates 558 public schools. Of these, 451 are elementary and 102 are secondary (high) schools. This makes the TDSB the largest school board in Canada. Additionally, the Toronto Catholic District School Board manages the city's publicly-funded Roman Catholic schools, while the Conseil scolaire de district du Centre-Sud-Ouest and the Conseil scolaire de district catholique Centre-Sud manages public and Roman Catholic French-language schools. There are also numerous private university-preparatory schools, such as Upper Canada College, Crescent School, Toronto French School, University of Toronto Schools, Havergal College, Bishop Strachan School, Branksome Hall, and St. Michael's College School.


          The Toronto Public Library is the largest public library system in Canada, consisting of 99 branches with more than 11 million items in its collection.


          


          Infrastructure


          


          Health and medicine
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          Toronto is home to at least 20 public hospitals, including the Hospital for Sick Children, Mount Sinai Hospital, St. Michael's Hospital, North York General Hospital, Toronto General Hospital, Toronto Western Hospital, Sunnybrook Health Sciences Centre, and Princess Margaret Hospital, as well as the University of Toronto Faculty of Medicine.


          Toronto's Discovery District is centre of research in biomedicine. It is located on a 2.5 square kilometre (620acre) research park that is fully integrated into Torontos downtown core. It is also home to the Medical and Related Sciences Centre (MaRS), which was created in 2000 to capitalize on the research and innovation strength of the Province of Ontario. Another institute is the McLaughlin Centre for Molecular Medicine (MCMM).


          


          Transportation


          
            [image: The main entrance of the Beaux-Arts style Union Station built in 1927]

            
              The main entrance of the Beaux-Arts style Union Station built in 1927
            

          


          The Toronto Transit Commission (TTC) is the third largest public transit system in North America after the New York City Transit Authority, and the Mexico City Metro. The TTC provides public transit within the City of Toronto. The backbone of its public transport network is the subway system. The TTC also operates an extensive network of buses and streetcars.


          The Government of Ontario also operates an extensive rail and bus transit system called GO Transit in the City of Toronto, as well in its suburbs. With thirty-eight trains, and seven train lines, GO Transit run 179 trips, and carry over 160,000 passengers in the Greater Toronto Area every day. An additional 288 GO buses feed the main rail lines.


          Canada's busiest airport, Toronto Pearson International Airport ( IATA: YYZ), straddles the city's western boundary with the suburban city of Mississauga. Limited commercial and passenger service is also offered from the Toronto City Centre Airport, on the Toronto Islands. Toronto/Buttonville Municipal Airport in Markham provides general aviation facilities. Toronto/Downsview Airport, near the city's north end, is owned by de Havilland Canada and serves the Bombardier Aerospace aircraft factory.


          There are a number of expressways and highways that serve Toronto and the Greater Toronto Area. In particular, Highway 401 bisects the city from west to east, bypassing the downtown core. It is one of the busiest highways in the world. The square grid of major city streets was laid out by the concession road system.


          


          Sister cities


          
            
              	
                
                  	Partnership Cities
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                  	Friendship Cities
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        Torrey Canyon


        
          

          The Torrey Canyon was the first of the big supertankers capable of carrying a cargo of 120,000 tons of crude oil, and was wrecked off the western coast of Cornwall in 1967 causing an environmental disaster.


          


          The ship


          When laid down in the United States in 1959 she had a capacity of 60,000 tons but she was enlarged in Japan to 120,000 tons capacity. At the time of the accident she was owned by Barracuda Tanker Corporation, a subsidiary of Union Oil Company of California but chartered to British Petroleum. She was 974.4feet (297.0m) long, 125.4feet (38.2m) beam and 68.7feet (20.9m) draught.


          She left the Kuwait National Petroleum Company refinery at Mina al-Ahmadi, on her final voyage on 19 February 1967 with full cargo of crude oil, reaching the Canary Islands by 14 March. From there her planned route was to Milford Haven.


          


          Accident


          On March 18, 1967, owing to a navigational error, the Torrey Canyon struck Pollard's Rock in the Seven Stones reef between the Cornish mainland and the Scilly Isles.


          This was the first major oil spill; a fairly adequate outline of how to deal with a coastal oil spill had been issued to local authorities some years previously but had apparently been forgotten, so it was widely reported that no plans had been prepared beforehand to deal with it. The tanker had to be ready to deliver its cargo to anywhere in the world, and so only had small-scale charts; she used LORAN but not the more accurate Decca Navigator. When the risk of collision with a fishing fleet became obvious, there was some confusion between the Master and the helmsman (who was actually the cook and had little experience) as to whether she was in manual or automatic steering mode; by the time this was resolved, it was too late. Unsuccessful attempts were made to float the ship off the reef, and one member of the Dutch salvage team was killed. The ship broke apart after being stranded on the reef for several days and bombed by aircraft. Attempts to use foam booms to contain the oil were also of limited success due to their fragility in high seas.


          


          Impact


          Some 50miles (80km) of French and 120miles (190km) of Cornish coast were contaminated. Around 15,000 sea birds were killed, along with huge numbers of marine organisms, before the 270square miles (700km) slick dispersed. Much damage was caused by the heavy use of so-called detergents to break up the slick - these were first-generation variants of products originally formulated to clean surfaces in ships' engine-rooms, with no concern over the toxicity of their components, and many observers believed that they were officially referred to as 'detergents', rather than the more accurate 'solvent-emulsifiers', to encourage comparison with much more benign domestic cleaning products. Some 42 vessels sprayed over 10,000 tons of these dispersants onto the floating oil and they were also deployed against oil stranded on beaches. In Cornwall, they were often misused - for example, by emptying entire 45-gallon drums over the clifftop to 'treat' inaccessible coves or by pouring a steady stream from a low-hovering helicopter. On the heavily-oiled beach at Sennen Cove, dispersant pouring from drums was 'ploughed' into the sand by bulldozers over a period of several days, burying the oil so effectively that it could still be found a year or more later. It is probable that the general resistance to the proper use of later-generation, much-improved oil-spill dispersants arose as a result of this botched operation.


          Claims were made by the British and French Governments against the owners of the vessel and the subsequent settlement was the largest ever in marine history for an oil claim. The British Government was only able to serve its writ against the owners by arresting the Torrey Canyon's sistership, the Lake Palourde, when she put in for minor provisions at Singapore, four months after the oil spill. A young British lawyer, Anthony O'Connor, from Singapore's leading law firm, Drew & Napier, was deputised to arrest the ship on behalf of the British Government by attaching a writ to its mast. O'Connor was able to board the ship and serve the writ as the ship's crew thought he was a whisky salesman. The French Government, alerted to the Lake Palourde's presence, pursued the ship with motor boats, but were unable to board and serve their writ.


          The disaster led to many changes in international regulations, for example the Civil Liability Convention (CLC) of 1969, which imposed strict liability on ship owners without the need to prove negligence, and the 1973 International Convention for the Prevention of Pollution from Ships.


          The Torrey Canyon disaster was the subject of a satirical song by Serge Gainsbourg on the album Comic Strip.
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                  Aldabra Giant Tortoise

                  (Geochelone gigantea)

                  from Aldabra atoll in the Seychelles.
                

              
            


            
              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Animalia

                  


                  
                    	Phylum:

                    	Chordata

                  


                  
                    	Class:

                    	Reptilia

                  


                  
                    	Order:

                    	Testudines

                  


                  
                    	Suborder:

                    	Cryptodira

                  


                  
                    	Superfamily:

                    	Testudinoidea

                  


                  
                    	Family:

                    	Testudinidae

                  

                

              
            


            
              	Genera
            


            
              	
                Chersina

                Cylindraspis (extinct)

                Dipsochelys

                Geochelone

                Gopherus

                Homopus

                Indotestudo

                Kinixys

                Malacochersus

                Manouria

                Psammobates

                Pyxis

                Testudo

              
            

          


          Tortoises or land turtles are land-dwelling reptiles of the family of Testudinidae, order Testudines. Like their marine cousins, the sea turtles, tortoises are shielded from predators by a shell. The top part of the shell is the carapace, the underside is the plastron, and the two are connected by the bridge. The tortoise has both an endoskeleton and an exoskeleton. Tortoises can vary in size from a few centimetres to two meters. Tortoises tend to be diurnal animals with tendencies to be crepuscular depending on the ambient temperatures. They are generally reclusive animals.


          



          


          Tortoises as pets


          Many tortoises, have specific temperature, roaming space, light, air moisture, and diet requirements. They are difficult to breed in captivity, so many are caught in the wild. Tortoises need outdoor space to roam. It is not possible to house-train a tortoise.


          


          Biology


          Although the word "turtle" is widely used to describe all members of the order Testudines, it is also common to see certain members described as terrapins, tortoises or sea turtles as well. Precisely how these alternative names are used, if at all, depends on the type of English being used.


          
            	British English normally describes these reptiles as turtles if they live in the sea; terrapins if they live in fresh or brackish water; or tortoises if they live on land. However, there are exceptions to this where American or Australian common names are in wide use, as with the Fly River turtle.


            	American English tends to use the word turtle for all species regardless of habitat, although tortoise may be used as a more precise term for any land-dwelling species. Oceanic species may be more specifically referred to as sea turtles. The name "terrapin" is strictly reserved for the brackish water diamondback terrapin, Malaclemys terrapin; the word terrapin in this case being derived from the Algonquian word for this animal.


            	Australian English uses turtle for both the marine and freshwater species but tortoise for the terrestrial species.

          


          To avoid confusion, the word chelonian is popular among veterinarians, scientists, and conservationists working with these animals as a catch-all name for any member of the order Testudines. It is based on the Ancient Greek word ώ (chelone, modern Greek ώ), meaning tortoise.


          


          Birth


          Female tortoises dig burrows in which they lay from two to twelve eggs. Hatchlings take approximately 90-120 days to incubate within the ping-pong-ball sized eggs. Upon completion of the incubation period the hatchlings break open egg shell enclosure with their beak and dig their way to the surface. Most hatchlings are born with an embryonic egg sac which serves as a source of food until they are capable of eating solid foods, this stage lasts between 3 and 7 days. Unlike turtles, hatchlings of most tortoise species will move from their nest and into their mother's burrow following birth. The mother will usually provide protection for the hatchlings for around 80 days, after which the babies will attempt to survive on their own.


          


          Lifespan


          There are many old wives tales about the age of turtles and tortoises, one of which being that the age of a tortoise can be deducted by counting the number of concentric rings on its carapace, much like the cross-section of a tree. This is, of course, not true, since the growth of a tortoise depends highly on the access of food and water. A tortoise that has access to plenty of forage (or is regularly fed by its owner) will grow faster than a desert tortoise that goes days without eating.


          Tortoises generally have lifespans comparable with those of human beings, and some individuals are known to have lived longer than 150 years. Because of this, they symbolize longevity in some cultures, such as China. The oldest tortoise ever recorded, almost the oldest individual animal ever recorded, was Tui Malila, who was presented to the Tongan royal family by the British explorer Captain Cook shortly after its birth in 1777. Tui Malila remained in the care of the Tongan royal family until its death by natural causes on May 19, 1965. This means that upon its death, Tui Malila was 188 years old. The record for the longest-lived vertebrate is succeeded only by one other, a Koi Fish named "Hanako" whose death on July 17, 1977 ended a 226 year life span.


          The Alipore Zoo in India was the home to Adwaitya, which zoo officials claimed was the oldest living animal until its death on March 23, 2006. Adwaitya (sometimes spelled with two d's) was an Aldabra Giant Tortoise brought to India by Lord Wellesley who handed it over to the Alipur Zoological Gardens in 1875 when the zoo was set up. Zoo officials state they have documentation showing that Adwaitya was at least 130 years old, but claim that he was over 250 years old (although this has not been scientifically verified). Adwaitya was said to be the pet of Robert Clive. Harriet, a resident at the Australia Zoo in Queensland, was apocryphally thought to have been brought to England by Charles Darwin aboard the Beagle. Harriet died on June 23, 2006, just shy of her 176th birthday.


          


          Sexual dimorphism


          Many, though not all, species of tortoises are sexually dimorphic, though the differences between males and females vary from species to species. In some species, males have a longer, more protruding neck plate than their female counterparts, while in others the claws are longer on the females. In most tortoise species the female tends to be larger than the male. Some believe that males grow quicker, while the female grows slower but larger. The male also has a plastron that is concave / curved inwards to aid reproduction. The easiest way to determine the sex of a tortoise is to look at the tail. The females, as a general rule have a smaller tail which is dropped down whereas the males have a much longer tail which is usually pulled up and to the side of the rear shell.


          



          


          Diet
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          Most land based tortoises are herbivores, feeding on grazing grasses, weeds, leafy greens, flowers, and certain fruits. Their main diet consists of alfalfa, clover, dandelions, and leafy weeds, although they will also eat various insects. Feeding tortoises cat or dog food is a common mistake, as both cat and dog food contain too much protein and lack other important nutrients for tortoises. Tortoises are not carnivores, and should not be fed large amounts of protein, as it may cause shell deformation and other medical problems.


          There is a large amount of speculation on the use of tortoise pellets when feeding tortoises as in fact, tortoise pellets contain too much protein, which will cause shell deformation and other medical problems. As a general rule, tortoises kept as domestic pets (usually Testudo Graecae and Testudo Hermanae) should be fed on weeds such as dandelions and clover and that is all that is needed. Calcium Carbonate can be ground into powder and added with weeds to provide extra essential calcium to a tortoise's diet.


          


          In religion


          
            [image: The bas-relief from Angkor Wat, Cambodia, shows Samudra manthan-Vishnu in the centre, his turtle avatar Kurma below, asuras and devas to left and right.]

            
              The bas-relief from Angkor Wat, Cambodia, shows Samudra manthan-Vishnu in the centre, his turtle avatar Kurma below, asuras and devas to left and right.
            

          


          In Hinduism, Kurma (Sanskrit: कुर्म) was the second avatar of Vishnu. Like the Matsya Avatara also belongs to the Satya yuga. Vishnu took the form of a half-man half-tortoise, the lower half being a tortoise. He is normally shown as having four arms. He sat on the bottom of the ocean after the Great Flood. A mountain was placed on his back by the other gods so that they could churn the sea and find the ancient treasures of the Vedic peoples.


          


          Species list


          The following species list largely follows Ernst & Barbour (1989), as indicated by The Reptile Database. However, the newly erected genera Astrochelys, Chelonoidis and Stigmochelys have been retained within Geochelone.
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              Skeleton of a tortoise
            

          


          
            	
              Chersina

              
                	Chersina angulata, Bowsprit Tortoise

              

            


            	
              Cylindraspis (All species Extinct)

              
                	Cylindraspis indica, synonym Cylindraspis borbonica


                	Cylindraspis inepta


                	Cylindraspis peltastes


                	Cylindraspis triserrata


                	Cylindraspis vosmaeri

              

            


            	
              Dipsochelys

              
                	Dipsochelys abrupta (Extinct)


                	Dipsochelys arnoldi, Arnold's Giant Tortoise,


                	Dipsochelys daudinii (Extinct)


                	Dipsochelys dussumieri, Aldabra Giant Tortoise, common synonyms Geochelone gigantea, Aldabrachelys gigantea


                	Dipsochelys grandidieri (Extinct)


                	Dipsochelys hololissa, Seychelles giant tortoise

              

            


            	
              Geochelone

              
                	Geochelone carbonaria, Red-Footed Tortoise; sometimes placed in distinct genus Chelonoidis


                	Geochelone chilensis, Chaco or Chilean Tortoise; sometimes placed in distinct genus Chelonoidis


                	Geochelone denticulata, Yellow-Footed Tortoise; sometimes placed in distinct genus Chelonoidis


                	Geochelone elegans, Indian Star Tortoise


                	Geochelone nigra, Galpagos Giant Tortoise; sometimes placed in distinct genus Chelonoidis


                	Geochelone pardalis, Leopard Tortoise; sometimes placed in distinct genus Stigmochelys or in Psammobates


                	Geochelone platynota, Burmese Star Tortoise


                	Geochelone radiata, Radiated Tortoise; sometimes placed in distinct genus Astrochelys


                	Geochelone sulcata, African Spurred Tortoise (Sulcata Tortoise)


                	Geochelone yniphora, Angulated Tortoise, Madagascan (Plowshare) Tortoise; sometimes placed in distinct genus Astrochelys

              

            


            	
              Gopherus

              
                	Gopherus agassizii, Desert Tortoise


                	Gopherus berlandieri, Texas Tortoise


                	Gopherus flavomarginatus, Bolson Tortoise


                	Gopherus polyphemus, Gopher Tortoise

              

            


            	
              Homopus

              
                	Homopus aerolatus, Parrot-Beaked Cape Tortoise


                	Homopus boulengeri, Boulenger's Cape Tortoise


                	Homopus femoralis, Karroo Cape Tortoise


                	Homopus signatus, Speckled Cape Tortoise, Speckled Padloper


                	Homopus bergeri, Berger's Cape Tortoise, Nama padloper, synonym Homopus solus

              

            


            	
              Indotestudo

              
                	Indotestudo elongata, Elongated Tortoise


                	Indotestudo forstenii, Travancore Tortoise, Forstens Tortoise


                	Indotestudo travancorica, Travancore Tortoise

              

            


            	
              Kinixys

              
                	Kinixys belliana, Bell's Hinge-Backed Tortoise


                	Kinixys erosa, Serrated Hinge-Backed Tortoise


                	Kinixys homeana, Home's Hinge-Backed Tortoise


                	Kinixys lobatsiana, Lobatse Hingeback Tortoise


                	Kinixys natalensis, Natal Hinge-Backed Tortoise


                	Kinixys spekii, Speke's Hingeback Tortoise

              

            


            	
              Malacochersus

              
                	Malacochersus tornieri, Pancake Tortoise

              

            


            	
              Manouria

              
                	Manouria emys, Brown Tortoise (Mountain Tortoise)


                	Manouria impressa, Impressed Tortoise

              

            


            	
              Psammobates

              
                	Psammobates geometricus, Geometric Tortoise


                	Psammobates oculifer, Serrated Star Tortoise


                	Psammobates tentorius, African Tent Tortoise

              

            


            	
              Pyxis

              
                	Pyxis arachnoides, Madagascan Spider Tortoise


                	Pyxis planicauda, Madagascan Flat-Tailed Tortoise

              

            


            	
              Testudo

              
                	Testudo atlas, Atlas tortoise, Colossochelys (Extinct)


                	Testudo graeca, Greek Tortoise (Spur-Thighed Tortoise)


                	Testudo hermanni, Herman's Tortoise


                	Testudo horsfieldii, Russian Tortoise (Horsfield's Tortoise, or Central Asian Tortoise)


                	Testudo kleinmanni, Egyptian Tortoise, incl. Negev Tortoise


                	Testudo marginata, Marginated Tortoise


                	Testudo nabeulensis, Tunisian Spur-thigh Tortoise

              

            

          


          


          Tortoises in Popular Culture


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


          

        

      

    


    


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

  


  
    
      
        

        Torus


        
          

          
            [image: A torus]

            
              A torus
            

          


          In geometry, a torus (pl. tori) is a surface of revolution generated by revolving a circle in three dimensional space about an axis coplanar with the circle, which does not touch the circle. Examples of tori include the surfaces of doughnuts and inner tubes. A circle rotated about a chord of the circle is called a torus in some contexts, but this is not a common usage in mathematics. The shape produced when a circle is rotated about a chord resembles a round cushion. Torus was the Latin word for a cushion of this shape.


          


          Geometry


          A torus can be defined parametrically by:


          
            	[image: x(u, v) = (R + r \cos{v}) \cos{u} \, ]


            	[image: y(u, v) = (R + r \cos{v}) \sin{u} \, ]


            	[image: z(u, v) = r \sin{v} \, ]

          


          where


          
            	u, v are in the interval [0, 2),


            	R is the distance from the center of the tube to the centre of the torus,


            	r is the radius of the tube.

          


          An equation in Cartesian coordinates for a torus radially symmetric about the z- axis is


          
            	[image: \left(R - \sqrt{x^2 + y^2}\right)^2 + z^2 = r^2, \,\!]

          


          and clearing the square root produces a quartic:


          
            	[image:  (x^2+y^2+z^2 + R^2 - r^2)^2 = 4R^2(x^2+y^2) . \,\!]

          


          The surface area and interior volume of this torus are given by


          
            	[image: A = 4 \pi^2 R r = \left( 2\pi r \right) \left( 2 \pi R \right) \,]


            	[image: V = 2 \pi^2 R r^2 = \left( \pi r^2 \right) \left( 2\pi R \right). \,]

          


          These formulas are the same as for a cylinder of length 2R and radius r, created by cutting the tube and unrolling it by straightening out the line running around the centre of the tube. The losses in surface area and volume on the inner side of the tube happen to exactly cancel out the gains on the outer side.


          According to a broader definition, the generator of a torus need not be a circle but could also be an ellipse or any other conic section.


          


          Topology


          
            [image: A torus is the product of two circles.]

            
              A torus is the product of two circles.
            

          


          Topologically, a torus is a closed surface defined as the product of two circles: S1  S1. This can be viewed as lying in C2 and is a subset of the 3-sphere S3 of radius [image: \sqrt{2}]. This topological torus is also often called the Clifford torus. In fact, S3 is filled out by a family of nested tori in this manner (with two degenerate cases, a circle and a straight line), a fact which is important in the study of S3 as a fibre bundle over S2 (the Hopf bundle).


          The surface described above, given the relative topology from R3, is homeomorphic to a topological torus as long as it does not intersect its own axis. A particular homeomorphism is given by stereographically projecting the topological torus into R3 from the north pole of S3.


          The torus can also be described as a quotient of the Cartesian plane under the identifications


          
            	(x,y) ~ (x+1,y) ~ (x,y+1).

          


          Or, equivalently, as the quotient of the unit square by pasting the opposite edges together, described as a fundamental polygon ABA  1B  1.


          


          The fundamental group of the torus is just the direct product of the fundamental group of the circle with itself:


          
            	[image: \pi_1(\mathbb{T}^2) = \pi_1(S^1) \times \pi_1(S^1) \cong \mathbb{Z} \times \mathbb{Z}.]

          


          Intuitively speaking, this means that a closed path that circles the torus' "hole" (say, a circle that traces out a particular latitude) and then circles the torus' "body" (say, a circle that traces out a particular longitude) can be deformed to a path that circles the body and then the hole. So, strictly 'latitudinal' and strictly 'longitudinal' paths commute. This might be imagined as two shoelaces passing through each other, then unwinding, then rewinding.


          If a torus is punctured and turned inside out then another torus results, with lines of latitude and longitude interchanged.


          The first homology group of the torus is isomorphic to the fundamental group (this follows from Hurewicz theorem since the fundamental group is abelian).


          


          The n-dimensional torus


          The torus has a generalization to higher dimensions, the n-dimensional torus, often called the n-torus for short. (This is one of two different meanings of the term "n-torus".) Recalling that the torus is the product space of two circles, the n-dimensional torus is the product of n circles. That is:


          
            	[image: \mathbb{T}^n = \underbrace{S^1 \times S^1 \times \cdots \times S^1}_n]

          


          The torus discussed above is the 2-dimensional torus. The 1-dimensional torus is just the circle. The 3-dimensional torus is rather difficult to visualize. Just as for the 2-torus, the n-torus can be described as a quotient of Rn under integral shifts in any coordinate. That is, the n-torus is Rn modulo the action of the integer lattice Zn (with the action being taken as vector addition). Equivalently, the n-torus is obtained from the n-dimensional hypercube by gluing the opposite faces together.


          An n-torus in this sense is an example of an n-dimensional compact manifold. It is also an example of a compact abelian Lie group. This follows from the fact that the unit circle is a compact abelian Lie group (when identified with the unit complex numbers with multiplication). Group multiplication on the torus is then defined by coordinate-wise multiplication.


          Toroidal groups play an important part in the theory of compact Lie groups. This is due in part to the fact that in any compact Lie group G one can always find a maximal torus; that is, a closed subgroup which is a torus of the largest possible dimension. Such maximal tori T have a controlling role to play in theory of connected G.


          Automorphisms of T are easily constructed from automorphisms of the lattice Zn, which are classified by integral matrices M of size nn which are invertible with integral inverse; these are just the integral M of determinant +1 or 1. Making M act on Rn in the usual way, one has the typical toral automorphism on the quotient.


          The fundamental group of an n-torus is a free abelian group of rank n. The k-th homology group of an n-torus is a free abelian group of rank n choose k. It follows that the Euler characteristic of the n-torus is 0 for all n. The cohomology ring H(Tn,Z) can be identified with the exterior algebra over the Z- module Zn whose generators are the duals of the n nontrivial cycles.


          


          The n-fold torus


          
            [image: A triple torus]

            
              A triple torus
            

          


          In the theory of surfaces the term n-torus has a different meaning. Instead of the product of n circles, they use the phrase to mean the connected sum of n 2-dimensional tori. To form a connected sum of two surfaces, remove from each the interior of a disk and "glue" the surfaces together along the disks' boundary circles. To form the connected sum of more than two surfaces, sum two of them at a time until they are all connected together. In this sense, an n-torus resembles the surface of n doughnuts stuck together side by side, or a 2-dimensional sphere with n handles attached.


          An ordinary torus is a 1-torus, a 2-torus is called a double torus, a 3-torus a triple torus, and so on. The n-torus is said to be an " orientable surface" of " genus" n, the genus being the number of handles. The 0-torus is the 2-dimensional sphere.


          The classification theorem for surfaces states that every compact connected surface is either a sphere, an n-torus with n > 0, or the connected sum of n projective planes (that is, projective planes over the real numbers) with n > 0.


          


          Coloring a torus


          If a torus is divided into regions, then it is always possible to colour the regions with no more than seven colors so that neighboring regions have different colors. (Contrast with the four colour theorem for the plane.)


          
            [image: This construction shows the torus divided into the maximum of seven regions, every one of which touches every other.]

            
              This construction shows the torus divided into the maximum of seven regions, every one of which touches every other.
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              	Full name

              	Tottenham Hotspur Football Club
            


            
              	Nickname(s)

              	Spurs, Lilywhites
            


            
              	Founded

              	1882 as Hotspur F.C.
            


            
              	Ground

              	White Hart Lane

              ( Capacity 36,240)
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          Tottenham Hotspur Football Club is an English professional football club which currently plays in the Premier League.


          The club is also frequently referred to as Spurs. Its home stadium is White Hart Lane, Tottenham, in the London Borough of Haringey (N17).


          Tottenham were the first club in the 20th century to achieve the League and FA Cup Double, winning both competitions in the 1960-61 season. In 1963, Spurs became the first British club to win a European trophy - the European Cup Winners' Cup. In the 1980s, Spurs won several trophies: the FA Cup twice, FA Community Shield and the UEFA Cup 1983-84.


          The club's Latin motto is Audere est Facere (lit: "To Dare is To Do"), and its emblem is a cockerel standing upon a football. The club has a long-standing rivalry with near neighbours Arsenal and matches between the two teams are known as the North London derby.


          


          History


          


          From formation to the first league title


          In 1882 the Hotspur Football Club was formed by grammar school boys from the bible class at All Hallows Church. They were also members of Hotspur Cricket Club and it is thought that the name Hotspur was associated with Sir Henry Percy (Sir Harry Hotspur) who was "Harry Hotspur" of Shakespeare's Henry IV, part 1, and who lived locally during in the 14th century and whose descendants owned land in the neighbourhood. In 1884 the club was renamed Tottenham Hotspur Football and Athletic Club to distinguish itself from another team called London Hotspur.


          At first Spurs played in navy blue shirts. The club colours then varied from light blue and white halved jerseys, to red shirts and blue shorts, through chocolate brown and old gold and then finally, in the 1899-00 season, to white shirts and navy blue shorts as a tribute to Preston North End, the most successful team of the time.


          In 1888 Tottenham moved their home fixtures from the Tottenham Marshes to Northumberland Park where the club was able to charge for spectator admission. An attempt to join an aborted Southern League, instigated by Royal Arsenal (later Arsenal), failed in 1892 when they were the only club of the 23 applicants to receive no votes. They turned professional just before Christmas 1895 and were then admitted to the Southern League and attracted crowds nearing 15,000. Charles Roberts became chairman in 1898 and stayed in post until 1943.


          In 1899 Spurs made their final ground move to a former market garden in nearby High Road, Tottenham. In time the ground became known as White Hart Lane, a local thoroughfare. Tottenham were the considerable beneficiaries of the escalating unionisation of the northern professional game in the 1890s. Both John Cameron and John Bell, formerly Everton players came to play for Tottenham as a result of the conflict caused by their organisation of the Association Footballers' Union, a forerunner of the Professional Footballers' Association. As a direct result of this in 1900, Tottenham won the Southern League title and crowned this achievement the next year by winning the FA Cup - becoming the only non-League club to do so since the formation of the Football League. The cup was presented to Spurs captain Jack Jones with coloured ribbons on, tied there for the first time by the wife of the Spurs director, Morton Cadman, thus starting the long held tradition of tying ribbons in Cup competitions, which continues to this day.


          Tottenham won election to the Second Division of the Football League for the 1908-09 season, immediately winning promotion as runners-up to the First Division. Their record between 1910-1911 and the Great War was poor and when football was suspended at the end of the 1914-15 season, Tottenham were bottom of the league.


          When football resumed in 1919, the First Division was expanded from 20 to 22 teams. The Football League extended one of the additional places to 19th-place Chelsea (who would have been relegated with Spurs for the 1915-1916 season) and the other to Arsenal. This promotion - Arsenal had finished only fifth in Division 2 the previous season - was controversial, and cemented a bitter rivalry (begun six years earlier, with Arsenal's relocation to Tottenham's hinterland) that continues to this day. Tottenham were Division Two Champions in 1919-20 and in the following year, on April 23, 1921, Spurs went all the way to their second FA Cup Final victory beating Wolves 1-0 at Stamford Bridge.


          After finishing second to Liverpool in the League in 1922, Spurs experienced a steady decline, culminating in 1928's relegation. Spurs were unable to advance beyond the quarter finals of the FA Cup, getting that far three years running 1935-1938. On September 3 1939, as Neville Chamberlain declared war, Spurs were seventh in the Second Division. League Football was abandoned for the "duration".


          Following the war, football was an extremely popular interest attracting thousands of supporters each week-end. By 1949 Arthur Rowe was manager at the club and developed the  push and run tactical style of play. This involved quickly laying the ball off to a team-mate and running past the marking tackler to collect the return pass. It proved an effective way to move the ball at pace with players' positions and responsibility being totally fluid. Rising to the top of the Second Division, Tottenham ran away with their first ever league title, winning the First Division Championship in 1951. Playing heroes included Alf Ramsey, Ronnie Burgess, Ted Ditchburn, Len Duquemin, Sonny Walters and Bill Nicholson and Danny Blanchflower.


          


          The 1960s and 1970s


          
            [image: Spurs shirt badge from 1967-1983]

            
              Spurs shirt badge from 1967-1983
            

          


          Nicholson had joined Tottenham Hotspur as an apprentice in 1936. The following 68 years saw him serve the club in every capacity from boot room to president. In his first game as manager on 11 October 1958, Spurs beat Everton 10-4. This was their record win at the time and a sign of things to come. He subsequently guided Tottenham to major trophy success three seasons in a row in the early 1960s: the double in 1961, the FA Cup and European Cup Semi-final in 1962, and the Cup Winners' Cup in 1963. Key players included Danny Blanchflower, John White, Dave Mackay, Cliff Jones and Jimmy Greaves.


          After 1964, the "Double" side began to disintegrate due to age, injuries and transfers. Nicholson rebuilt a second successful team with imports like Alan Gilzean, Mike England, Alan Mullery, Terry Venables, Joe Kinnear and Cyril Knowles. They beat Chelsea to win the 1967 FA Cup Final and finished third in the league.


          Nicholson added the League Cup (1971 and 1973) and the UEFA Cup 1971-72 to Tottenham's illustrious history before he resigned at the start of the 1974-75 season due to both a poor start, and his disgust at seeing rioting fans in Rotterdam in a UEFA Cup final, which Spurs lost.


          Nicholson had won 8 major trophies in 16 years and his spell in charge was without doubt the most glorious period in the club's history. However, what he left behind was an ageing squad and Spurs could no longer claim to be a true force in English football. Nicholson wished to select his replacement and lined up a 'dream team' of Johnny Giles and Danny Blanchflower to take over, but the Spurs board ignored his advice and appointed ex Arsenal player Terry Neill, who narrowly avoided relegation at the end of 1974-5. Never accepted by the fans, Neill left the club in 1976 and was replaced by his assistant Keith Burkinshaw that summer.


          Tottenham slipped out of the First Division at the end of the 1976-77 season, after 27 years in the top flight. This was soon followed by the unwise sale of their Northern Ireland international goalkeeper Pat Jennings to arch rivals Arsenal, a move that shocked the club's fans and proved to be a serious error. Jennings played on for another eight years for Spurs' rivals, while Tottenham took until 1981 to replace him with a goalkeeper of genuine class in Ray Clemence from Liverpool.


          Despite relegation, the board kept faith with Burkinshaw and the team immediately won promotion to the top flight, although they came mighty close to missing out. A sudden loss of form at the end of the season meant the club needed a point in the last game at Southampton. To great relief, the game ended 0-0 and Tottenham won promotion. In the summer of 1978 Burkinshaw rocked the football world by signing two Argentinian World Cup stars Osvaldo Ardiles and Ricardo Villa which was the kind of transfer coup never seen before in British football. But it took time for a new team to be forged into a successful unit.


          


          The 1980s


          Spurs opened the 1980's on a high with an FA Cup replay win over Manchester City, 3-2, thanks to Ricky Villa's memorable solo goal. They repeated against QPR the next season in another reason and were in contention for four domestic trophies, including the First Division title in which they threatened Liverpool at Easter but ended up fourth. Liverpool also denied Spurs in the League Cup Final in extra time and Barcelona won at home in the Cup Winners' Cup semis after a 1-1 draw at the Lane.


          Key players such as Steve Archibald, Garth Crooks, Glenn Hoddle, Osvaldo Ardiles, and long-serving Steve Perryman inspired Tottenham to UEFA Cup glory in 1984, but several weeks before this victory Burkinshaw announced he would be leaving at the end of that season. Spurs had lost a manager who won three trophies in four seasons and managed a remarkable run at the top that made Spurs a major club.


          New manager Peter Shreeves and owner Irving Scholar took over with Shreeves managing to a third place finish in 1984-85 and slumping the following season, while Scholar attempted to restore the club's financial fortunes.


          Luton Town manager David Pleat was appointed the new manager, and for much of 1986-87 it looked as though it would be a very successful season. Playing with a five man midfield (Hoddle, Ardiles, Hodge, Allen, Waddle) backing Clive Allen, Tottenham remained in contention for all domestic honours. Arsenal stopped Spurs in the League Cup final, they missed on the first division title, and as favorites for the FA Cup over newcomers Coventry, stumbled 3-2 in a disappointing end to a great season. Pleat quit in October 1987 following allegations about his private life. He returned a decade later, but his short spell in charge was one of the great 'if only' stories in the club's history. Former Spurs player Terry Venables was named Pleat's successor, and after two league seasons, guided the club to third place in 1989-90 and an FA Cup win in 1991. The new-look Tottenham team included two players who starred in England's run to the semi-finals of the 1990 FIFA World Cup  Paul Gascoigne and Gary Lineker.


          


          Premier League


          In 1990, a slump in the property market left chairman Scholar on the verge of bankruptcy. Venables joined forces with businessman Alan Sugar to take over Tottenham Hotspur PLC and pay off its 20 million debt, part of which involved the sale of Gascoigne. Venables became chief executive, with Shreeves again taking charge of first-team duties. His second spell as team manager lasted just one season, before he was dismissed in favour of joint coaches Ray Clemence and Doug Livermore. Tottenham's first Premier League season ended with a mid-table finish and Venables was removed from the club's board after a legal dispute with Sugar. Ossie Ardiles became the club's next manager in 1993.


          Under Ardiles, Tottenham employed the Famous Five: Teddy Sheringham and Jurgen Klinnsman up front, Nick Barmby just behind, Darren Anderton on the right and Ilie Dumitrescu on the left. Klinsmann was a sensation, scoring freely and becoming a firm fan favourite. Ultimately these expensive signings made little difference to Tottenham's form and Ardiles was sacked in September 1994.


          During the 1994 close season, Tottenham was found guilty of making illegal payments to players and given one of the most severe punishments in English football history: a 12 point deduction, a one year FA Cup ban, and a 600,000 fine. Sugar protested and the Cup ban and points deduction were quashed.


          Ardiles was replaced by Gerry Francis. He initially turned around the club's fortunes dramatically. Tottenham climbed to seventh in the league, and reached the FA Cup semi-finals, an embarrassment for the FA was averted after Spurs lost 4-1 to eventual winners Everton. Francis was unable to take the club forward from this point and his judgement in the transfer market was flawed.


          1996-97 saw Tottenham finish in tenth place, and at the end of the season star striker Teddy Sheringham was sold to Manchester United after contract negotiations broke down. In November 1997, with Spurs second from bottom and in danger of relegation, Francis was sacked. Christian Gross, coach of Swiss champions Grasshoppers, was appointed. He failed to turn around the club's fortunes, however, and the team battled against the drop for the remainder of the campaign. Legendary striker Jrgen Klinsmann was re-signed in January, but initially failed to recreate the form of his first spell at the club. Four goals in a 6-2 win away to Wimbledon in the penultimate game of the season was, however, enough to secure survival.


          Gross, despite having finished the last season on a high by only losing one of their last nine games, was sacked just three games into the following season, and George Graham was soon hired to take over. Despite heavy criticism from fans due to Graham's previous association with Arsenal, in his first season as Spurs manager the club secured a mid-table finish and won the League Cup. In the final against Leicester City at Wembley, full-back Justin Edinburgh was sent off after an altercation with Robbie Savage on the hour mark, but Spurs secured a dramatic victory through Allan Nielsen's diving header in the 93rd minute of the game. Spurs also reached the semi-finals of the FA Cup, where they were beaten 2-0 by Newcastle after extra-time, after the referee had not given Spurs a definite penalty for handball in normal time. To cap a good season, star player David Ginola won both the PFA Players' Player of the year 1999 and Football Writers' Association Footballer of the Year 1999 awards.


          However, another disappointing league finish followed in 1999-00. In 2001, Sugar's patience broke. He sold his controlling interest to ENIC Sports PLC, run by Daniel Levy.


          Team management passed to Tottenham legend Glenn Hoddle who took over in April 2001 with the team lying thirteenth in the table. His first game saw defeat to Arsenal in an FA Cup semi-final. The club captain, Sol Campbell, defected to Arsenal on a Bosman free transfer that summer.


          Hoddle turned to more experienced players in the shape of Teddy Sheringham, Gus Poyet and Christian Ziege for inspiration, and Spurs played some good football in the opening months of his management. Season 2001-02 saw Spurs finish in ninth place, as well as reaching the League Cup final, where they lost to Blackburn Rovers, having been the favourites after their 5-1 demolition of Chelsea in the previous round.


          The only significant outlay prior to the following campaign was 7 million for Robbie Keane, who joined from Leeds United. 2002-03 started well, with Tottenham in the top six as late as early February. But with just seven points in the final 10 games, the club finished in tenth place. Several players publicly criticised Hoddle's management and communication skills. Six games into the 2003-04 season, Hoddle was sacked and David Pleat took over on a caretaker basis until a full-time successor could be found.
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          In May 2004, Tottenham signed French team manager Jacques Santini as head coach, with Martin Jol as his assistant and Frank Arnesen as Sporting Director. Santini quit the club in bizarre circumstances after just 13 games. He was replaced by Jol. The big Dutchman became a favourite with the passionate Spurs crowd and secured a ninth place finish.In the 2005-06 campaign, his first full season, he almost managed to secure a Champions League place. In the event, Spurs missed out on the final day of the season, and finished in 5th place, securing a UEFA Cup place. It was clear progress was being made. When Arnesen defected to Chelsea, Spurs appointed Damien Comolli as Sporting Director.


          During 2005-06 Spurs spent six months in fourth place but ended fifth. Going into the final game of the season, they led rivals Arsenal by a point, but were forced to play their match at West Ham with half the team suffering from Norovirus, a viral form of gastroenteritis, commonly known as "Winter Vomiting Disease". Spurs lost and were pipped to a Champions League place, but it was success nevertheless in gaining a place in the UEFA Cup.


          


          Season 2006-07


          For the 2006-2007 season, Tottenham changed kit sponsors to Puma and shirt advertisers to Mansion. Spurs home shirt saw the removal of the blue shoulders, with the away kit changing from cyan shorts to navy shorts, and the alternate kit changing from yellow to chocolate brown. Spurs wore an 'all-white' kit where possible for European fixtures, continuing a long-standing tradition. A notable signing was Dimitar Berbatov from Bayer Leverkusen, who managed 23 goals in all competitions .


          The season began with Jol losing holding midfielder Michael Carrick to Manchester United and club captain Ledley King to injury for the best part of the season. The acquisition of Pascal Chimbonda, Benoit Assou-Ekotto, Didier Zokora, Berbatov and Steed Malbranque essentially meant a new side had to gel.


          2006-07 was marred by injuries, particularly in defensive areas with Ledley King, Paul Stalteri, Benoit Assou-Ekotto, Young-Pyo Lee, Anthony Gardner, Jermaine Jenas, Steed Malbranque and Teemu Tainio all suffering long-term injuries while Didier Zokora, Dimitar Berbatov, Robbie Keane and Aaron Lennon all suffered injuries causing Jol to rarely have a settled XI to pick for extended periods.


          Premiership form in the first half of the season was erratic, although there was a rare home win over reigning-champions Chelsea in November. Away form was poor during the first half of the season but saw a vast improvement in the second half with just two away losses from January to the end of the season and just one defeat in their final six away games, against Chelsea just 36 hours after playing a UEFA Cup tie in Spain.


          The improvement in Spurs' away form, good home performances and an excellent late season lifted Spurs into fifth position in the final table and therefore into the UEFA Cup for the second year running. Tottenham showed definite signs of attractive and effective football as Martin Jol made his mark on the squad. Spurs reached the FA Cup quarter-final round but lost to Chelsea 1-2 having drawn 3-3 away. The League Cup run took them to the semi-finals, where they faced Arsenal. The home leg ended 2-2, but hopes of glory ended in the away leg losing 3-1 in extra time. In the UEFA Cup, Tottenham progressed to the quarter-finals, where they faced the cup holders and eventual winners Sevilla in the quarter finals, and were eliminated from the competition 4-3 on aggregate (2-1 away and 2-2 at home).


          The highly effective Berbatov-Keane strike partnership was rewarded when they were named joint Player of the Month for April, a rare occurrence in the history of the award.


          


          Season 2007-08


          Prior to the 2007-08 season, Tottenham completed their first signing by buying the highly-rated 17 year old left sided Welsh player Gareth Bale from Southampton for an initial fee of 5 million which might rise to 10 million, depending on his and the team's performances. Irishman Robbie Keane was rewarded on May 28, 2007 with a new five year contract with the club until 2012. Spurs also completed the signing of Adel Taarabt on a permanent basis following his loan from RC Lens: the fee was undisclosed. On 8 June Spurs signed defender Yuri Berchiche from Athletic Bilbao, to join the Spurs Academy. On June 29, Spurs bought England forward Darren Bent, from Charlton Athletic, for a reported fee of 16.5 million, a club record, to be paid over a period of three years. Another major capture was French central defender and Under-21 captain Younes Kaboul from AJ Auxerre for a fee of about 8 million. On 25 July Spurs announced the signing of 17 year old midfielder Danny Rose from Leeds United. German midfielder Kevin-Prince Boateng joined from Hertha BSC Berlin on 31 July, for an undisclosed fee thought to be in the region of 5.4 million.


          For the 2007-08 season, Tottenham announced an all-white kit. The away kit is all navy blue, while the third kit is all yellow. There is also a shirt to celebrate the club's 125th anniversary, which is white and sky blue halves and was worn for just one game, against Aston Villa F.C at home on October 1, 2007, the closest game to the anniversary. The score was 4-4; Spurs were 4-1 down at half time, but in the last 22 minutes Spurs scored 3 goals with Younes Kaboul scoring in the last minute. At half-time around 50 of the Spurs legends came onto the pitch to an ovation.


          Despite their ambitious off-season transfers (reported not to be approved by the Dutchman Martin Jol) their season started in disappointing fashion, with the club near the relegation zone, and a defeat at home to rivals Arsenal. Martin Jol's position as manager was seen to be insecure after a well publicised meeting between club officials and the then- Sevilla boss Juande Ramos. Chairman Levy then issued a statement publicly backing Jol.


          Following continued woeful form, on October 25, during a UEFA Cup match with Getafe CF it became apparent that the game would be Jol's last in charge. During ITV4's live coverage of the game, it was reported that Martin Jol had tendered his resignation before the match which was accepted by Levy. Subsequently, it became clear that Jol was actually going to be sacked by Levy following the game, which Jol found out in the course of the game through the reaction of Spurs fans to a news leak from someone within the Club. During the Getafe game many Spurs supporters voiced their support for "Big" Martin Jol. After the match a board statement confirmed Jol and Chris Hughton had left the club. It also claimed that the move was at their request. Development coach Clive Allen and youth team boss Alex Inglethorpe took temporary charge of the first team. Gus Poyet, the former Spurs midfielder, had been linked to Ramos in an assistant-boss role.


          The media and fans were critical of the Board, Levy in particular, at the way that events were handled . Jol was reported to have agreed a severance deal in August (Times Online 22 August 2007) and was subsequently regarded by many as a 'dead man walking'. Certainly, the widely reported first approach of Ramos by the board, and subsequent comments of directors in the media did nothing but publicly undermine the manager and the team from just a couple of games into the 2007-08 season.


          It was confirmed on October 27 that Spaniard Juande Ramos had signed a contract with Tottenham to become head coach running until season 2010/2011, with Marcos lvarez also joining him at Tottenham. Ramos resigned as Sevilla FC coach despite having signed a contract until the end of the season with the Spanish club and after more than two months of competition. Also announced on October 29 was the appointment of former player Gus Poyet to the coaching staff as one of two first-team coaches alongside Marcos lvarez, working under head coach Ramos. On 18th December 2007, Tottenham beat Manchester City 2-0 in the quarter-final of the Carling League Cup with goals from Jermain Defoe and Steed Malbranque, despite playing for the majority of the game with 10-men against a team that was unbeaten at home all season. They went on to draw 1-1 with Arsenal in the first-leg of the Carling Cup semi-final, with a goal from Jermaine Jenas.


          On 24th December, it was announced that Tottenham had reached an agreement with Cardiff City for the transfer of Chris Gunter for a reported fee in the region of 3 million.


          Robbie Keane achieved 100 goals for Tottenham on 19th January in the Premier League 2-0 home win over Sunderland by scoring in injury time in the second half. Robbie then reprised his erstwhile and signature handspring, somersault and 'gun-slinging cowboy' goal celebration to the delight of the fans.


          On 22nd January 2008 in the The Carling Cup semi-final 2nd Leg, Tottenham defeated arch rivals Arsenal 5-1, their first victory over their North London rivals in nearly nine years. Spurs progressed to the final at Wembley Stadium 6-2 on aggregate.


          On 27th January 2008 Spurs went out of the FA Cup Fourth Round to a 3-1 defeat at the hands of Manchester United at Old Trafford. Tottenham took the lead through a Robbie Keane goal but eventually succumbed to Manchester United who had goals from Carlos Tevez and Cristiano Ronaldo to thank for their victory.


          In the final week of the January 2008 transfer window, it was announced that Tottenham had reached an agreement with Middlesbrough FC for the transfer of Jonathan Woodgate for a reported fee in the region of 7 million to 8 million and with Rangers FC for Alan Hutton. Despite rumours of a deal for Gilberto da Silva Melo falling through after he failed two medicals, he officially signed with Spurs on January 31, and will be the first Brazilian to represent Spurs at first-team level. A deal for Tiago Mendes collapsed.


          Also during the transfer window, it was reported that Jermain Defoe was sold to Portsmouth,with the fee reported to be between 7 million and 12 million, although it subsequently emerged that the deal was only on an initial loan basis due to time constraints. Wayne Routledge was sold to Aston Villa for 1.5m, Anthony Gardner was loaned to Everton and Paul Stalteri loaned to Fulham.


          Following the close of the transfer window, Tottenham played Premier League holders Manchester United, on the 2nd February 2008 where Dimitar Berbatov put Spurs ahead after 21 minutes. Spurs held the lead untill the 94th minute where Carlos Tevez' shot deflected off Michael Dawson and levelled the score. The goal was given as an own goal, but Spurs were praised for their much improved defensive performance.


          


          Stadium


          


          Tottenham Marshes


          Tottenham played their first matches at Tottenham Marshes on the available public pitches and remained there for six years. It was at this ground that Spurs first played arch rivals Arsenal (then known as Royal Arsenal). Spurs were winning 2-1 until the match got called off due to poor light after the away team arrived late. There were occasions on which fights would break out on the marshes, in dispute of the teams that were allowed to use the best pitches. Crowds were increasing and a new site was needed to accommodate these supporters.


          


          Northumberland Park


          In 1898 the club moved from the marshes to Northumberland Park and charged an admission fee of 3 d. They only remained at this ground for a year as in April 1899 14,000 fans turned up to watch Spurs play Woolwich Arsenal. The ground was no longer able to cope with the larger crowds and Tottenham Hotspur were forced to move to a new larger site. They moved 100 yards down the road to their current ground.


          


          White Hart Lane


          White Hart Lane was originally a disused nursery owned by the brewery, Charringtons, and located behind a public house. The landlord realised the increased revenues he could enjoy if Tottenham played their matches behind his pub and the club moved in. They brought with them the terrace they used at Northumberland Park which gave shelter to 2,500 fans. Notts County were the first visitors to 'the Lane' in a friendly watched by 5,000 people and bringing in 115 in receipts, Spurs won 4-1. QPR became the first competitive visitors to the ground and 11,000 people saw them lose 1-0 to Tottenham.


          In 1905 Tottenham raised enough money to buy the freehold to the land and became the permanent owners of the ground. As the club grew new stands were added. A new main stand was added in 1909, the East stand was also covered this year and extended further two years later. The profits from the 1921 FA Cup win were used to build a covered terrace at the Paxton Road end and the Park Lane end was built at a cost of over 3,000 some two years later. This increased the WHL capacity to around 58,000 with room for 40,000 under cover. The East Stand development was finishing in 1934 which increased the capacity to around 80,000 spectators and cost 60,000. The pitch was renovated in 1952 which uncovered a number of items from the old nursery on the site and one year later the first floodlights were introduced. These lights were upgraded in 1957 which required the cockerel to be moved from the West Stand to the East and then in 1961 floodlight pylons were installed.


          The West Stand was replaced by an expensive (and far behind schedule) new structure and the stadium started its long modernisation process. Various developments and upgrades were implemented over the years and in 1992 the lower terraces of the south and east stand were converted to seating and the whole of the North stand followed to become all-seater the following season. The South Stand re-development was completed in March 1995 and included the first giant Sony Jumbotron TV screen for live game coverage and away match screenings. The capacity of the stadium increased to just over 33,000. In 1997/98 season the Paxton Road stand had a new upper tier added which included the second Jumbotron screen and increased capacity to 36,240 and was funded by a rights issue in 1996.


          


          Future plans


          Tottenham are currently seeking a larger stadium. This may involve expanding White Hart Lane or moving to a new site. The club stated in 2007 that it will announce its preferred option in the first half of 2008. Tony Winterbottom, formerly of the London Development Agency, who worked on development of Arsenal's Emirates Stadium, is reportedly leading the development of the plans for the new stadium.


          


          Crest


          


          


          Since the 1901 FA Cup final the Tottenham Hotspur crest has featured a cockerel. Harry Hotspur (from whom the club is said to take its name) was famed for his riding spurs and fighting cocks were fitted with spurs which can be seen in the crests. In 1909 a former player named William James Scott made a bronze cast of a cockerel standing on a football to be placed on top of the West Stand and since then the cockerel and ball have been the major part of the club's identity.


          Between 1956 and 2006 the Spurs used a coat of arms featuring a number of landmarks and associations linked to local area. The lions flanking the shield came from the Northumberland family's arms. They owned large areas of Tottenham and Sir Henry Percy (Harry Hotspur) was a family member. The castle alludes to Bruce Castle located 400 yards from the ground and which now houses a museum. The trees are those of Seven Sisters which were planted at Page Green by the Seven Sisters of Tottenham and after whom a railway/ tube station and main road are named. The arms featured the Latin motto "Audere Est Facere".


          In 1983 to overcome unauthorised "pirate" merchandising the club's badge was altered by adding the two red lions as heraldic and the motto scroll. This device appeared on most Spurs' playing kits for the next 23 years.


          To rebrand and modernise the club's image, in 2006 both this club badge and the coat of arms gave way to a professionally-designed logo/emblem. This revamp features a leaner/fitter cockerel and an old-time football together with the club name. The club claims that the rebranding kept much of the original meaning of the name, and emphasized its originality.


          


          Kit
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          The first Tottenham kit was navy blue shirt and shorts, but after the first season the club did not have one specific design for many years. In 1884 the club changed to a kit similar to that of Blackburn Rovers. Shortly after moving to Northumberland Road, the kit changed again to red shirt and blue shorts. Five years later, after becoming a professional club, they switched to a chocolate and gold striped kit.


          At the end of the 19th century the club switched colours yet again, to the white shirts and blue shorts for which they are now well known for wearing, hence the nickname "Lilywhites". This colour choice is thought to be in homage to Preston North End who had recently done "The Double".


          White and navy blue have remained as the club's basic colours ever since. Soon after the First World War, the cockerel badge was added to the shirt. In 1939 numbers first appeared on shirt backs, and in 1983 Holsten became the first commercial sponsor logo to appear on the shirt. When Thomson was chosen as kit sponsor in 2002 there was a very minor outcry from Tottenham fans as the logo on the front was red, the colour of their closest rivals, Arsenal. The present sponsor, Mansion, another red logo company, has attracted no comment.


          


          Kit manufacturers


          
            	1978-1980: Admiral


            	1980-1985: Le Coq Sportif


            	1985-1991: Hummel


            	1991-1995: Umbro


            	1995-1999: Pony


            	1999-2002: Adidas


            	2002-2006: Kappa


            	2006-: Puma

          


          


          Shirt sponsors


          
            	1882-1983: No sponsor


            	1983-1995: Holsten


            	1995-1999: Hewlett Packard


            	1999-2002: Holsten


            	2002-2006: Thomson Holidays


            	2006-: Mansion

          


          


          Ownership


          Since 2001 the key shareholder has been ENIC, an investment company established by the British billionaire Joseph Lewis. Daniel Levy, Lewis's partner at ENIC, is Executive Chairman of the club. In June 2007 ENIC International increased its holding to 66% by purchasing former chairman Alan Sugar's remaining 12% holding. It is widely believed by fans, players and management, that Levy has played a significant part in the club's turnaround, not least through the acquisition of players and of former Head Coach, Martin Jol. Stelios Haji-Ioannou has 9 per cent through Hodram Inc.


          


          Social responsibility


          Spurs are in the forefront among British football clubs in developing social and community programmes. The Tottenham Hotspur Foundation is unique amongst Premiership clubs and received the highest level of political support when it was launched. In recent years Tottenham has contributed over forty times more to charity than the next largest Premier League donor. In March 2007 the Club announced a partnership with the charity SOS Children's Villages UK. Player fines will go towards this charitys childrens village in Rustenburg, South Africa with the funds being used to cover the running costs as well as in support of a variety of community development projects in and around Rustenburg.


          


          Tottenham Hotspur ladies


          Tottenham's ladies team was founded in 1985 as Broxbourne Ladies. They started using the Tottenham Hotspur name for the 1991/1992 season and play in the South-East & London Regional Women's League (the fourth tier of the game).


          


          Support


          Tottenham have 1.4 million fans in Britain, drawn largely from North London and the Home Counties, with home matches traditionally attracting very high attendances. In several seasons during the 1950s and 1960s, Tottenham had the highest average attendance in England.. There are also Tottenham support clubs located all over Europe.


          Tottenham supporters have rivalries with several clubs mainly within the London area the fiercest of these being with North London rivals Arsenal. They also share notable rivalries with fellow London clubs Chelsea and West Ham United.


          


          Honours


          


          Domestic Leagues


          
            	
              Football League First Division / Premier League 2

              
                	1950-51, 1960-61

              

            

          


          Runners-Up (4): 1921-22, 1951-52, 1956-57, 1962-63


          
            	
              Football League Second Division 2

              
                	1919-20, 1949-50

              

            

          


          Runners-Up (2): 1908-09, 1932-33


          
            	
              Southern League 1

              
                	1899-1900

              

            


            	
              Western League 1

              
                	1903-04

              

            


            	
              Football League North and South 2

              
                	1943-44, 1944-45

              

            

          


          


          Domestic Cups


          
            	
              FA Cup 8

              
                	1901, 1921, 1961, 1962, 1967, 1981, 1982, 1991

              

            

          


          Runners-Up (1): 1986/87


          
            	
              Football League Cup 3

              
                	1970-71, 1972-73, 1998-99

              

            

          


          Runners-Up (2): 1981/82, 2001/02


          
            	
              FA Community Shield 7

              
                	1920-21, 1951-52, 1961-62, 1962-63, 1967-68*, 1981-82*, 1991-92* (*shared)

              

            

          


          


          European Cups


          
            	
              UEFA Cup 2

              
                	1972 First ever Winners , 1984

              

            

          


          Runners-Up (1): 1973-74


          
            	
              European Cup Winners' Cup 1

              
                	1963

              

            


            	European Cup

          


          Semi-Finalists (1): 1961-62


          
            	
              Anglo-Italian League Cup 1

              
                	1971

              

            

          


          


          Pre Season Tournaments


          
            	
              Kirin Cup 1

              
                	1979

              

            


            	
              Peace Cup 1

              
                	2005

              

            


            	
              Vodacom Challenge 1

              
                	2007

              

            

          


          


          Statistics and records


          


          Players


          
            	As of 31 January 2008.

          


          


          Current squad


          
            
              	
                
                  
                    	No.

                    	

                    	Position

                    	Player
                  


                  
                    	1

                    	[image: Flag of England]

                    	GK

                    	Paul Robinson
                  


                  
                    	2

                    	[image: Flag of France]

                    	DF

                    	Pascal Chimbonda
                  


                  
                    	3

                    	[image: Flag of South Korea]

                    	DF

                    	Lee Young-Pyo
                  


                  
                    	4

                    	[image: Flag of C�te d'Ivoire]

                    	MF

                    	Didier Zokora
                  


                  
                    	5

                    	[image: Flag of France]

                    	DF

                    	Younes Kaboul
                  


                  
                    	6

                    	[image: Flag of Finland]

                    	MF

                    	Teemu Tainio
                  


                  
                    	8

                    	[image: Flag of England]

                    	MF

                    	Jermaine Jenas
                  


                  
                    	9

                    	[image: Flag of Bulgaria]

                    	FW

                    	Dimitar Berbatov
                  


                  
                    	10

                    	[image: Flag of Ireland]

                    	FW

                    	Robbie Keane ( Vice- captain)
                  


                  
                    	11

                    	[image: Flag of Brazil]

                    	DF

                    	Gilberto
                  


                  
                    	12

                    	[image: Flag of the Czech Republic]

                    	GK

                    	Radek Čern (on loan from SK Slavia Praha)
                  


                  
                    	15

                    	[image: Flag of France]

                    	MF

                    	Steed Malbranque
                  


                  
                    	16

                    	[image: Flag of Wales]

                    	DF

                    	Gareth Bale
                  


                  
                    	17

                    	[image: Flag of Germany]

                    	MF

                    	Kevin-Prince Boateng
                  


                  
                    	19

                    	[image: Flag of France]

                    	MF

                    	Adel Taarabt
                  


                  
                    	20

                    	[image: Flag of England]

                    	DF

                    	Michael Dawson
                  

                

              

              	

              	
                
                  
                    	No.

                    	

                    	Position

                    	Player
                  


                  
                    	22

                    	[image: Flag of England]

                    	MF

                    	Tom Huddlestone
                  


                  
                    	23

                    	[image: Flag of England]

                    	FW

                    	Darren Bent
                  


                  
                    	24

                    	[image: Flag of England]

                    	MF

                    	Jamie O'Hara
                  


                  
                    	25

                    	[image: Flag of England]

                    	MF

                    	Aaron Lennon
                  


                  
                    	26

                    	[image: Flag of England]

                    	DF

                    	Ledley King ( captain)
                  


                  
                    	28

                    	[image: Flag of Scotland]

                    	DF

                    	Alan Hutton
                  


                  
                    	31

                    	[image: Flag of England]

                    	GK

                    	Tommy Forecast
                  


                  
                    	32

                    	[image: Flag of Cameroon]

                    	DF

                    	Benot Assou-Ekotto
                  


                  
                    	33

                    	[image: Flag of Portugal]

                    	DF

                    	Ricardo Rocha
                  


                  
                    	35

                    	[image: Flag of France]

                    	DF

                    	Dorian Dervitte
                  


                  
                    	36

                    	[image: Flag of England]

                    	FW

                    	Simon Dawkins
                  


                  
                    	37

                    	[image: Flag of England]

                    	MF

                    	Danny Rose
                  


                  
                    	38

                    	[image: Flag of England]

                    	DF

                    	Troy Archibald-Henville
                  


                  
                    	39

                    	[image: Flag of England]

                    	DF

                    	Jonathan Woodgate
                  


                  
                    	44

                    	[image: Flag of Wales]

                    	DF

                    	Chris Gunter
                  

                

              
            

          


          


          Out on loan


          
            
              	
                
                  
                    	No.

                    	

                    	Position

                    	Player
                  


                  
                    	7

                    	[image: Flag of Canada]

                    	DF

                    	Paul Stalteri (on loan to Fulham until June 2008)
                  


                  
                    	14

                    	[image: Flag of Egypt]

                    	MF

                    	Hossam Ghaly (on loan to Derby County until June 2008)
                  


                  
                    	18

                    	[image: Flag of England]

                    	FW

                    	Jermain Defoe (on loan to Portsmouth no date specified)
                  


                  
                    	27

                    	[image: Flag of England]

                    	GK

                    	Ben Alnwick (on loan to Leicester City until June 2008)
                  


                  
                    	30

                    	[image: Flag of England]

                    	DF

                    	Anthony Gardner (on loan to Everton until June 2008)
                  


                  
                    	39

                    	[image: Flag of England]

                    	FW

                    	Andy Barcham (on loan to Leyton Orient until June 2008)
                  

                

              
            

          


          


          Management


          
            	Director of Football: Damien Comolli


            	Head Coach: Juande Ramos


            	First-Team Coach: Gus Poyet


            	First-Team Coach: Marcos lvarez


            	Development Coach: Clive Allen


            	Goalkeeping Coach: Perry Suckling (temporary)


            	Director of Goalkeeping Development: Pat Jennings


            	Youth Coach: Alex Inglethorpe


            	Skills Coach Ricardo Moniz

          


          


          Managers and head coaches


          
            [image: Juande Ramos, current head coach of Tottenham Hotspur]

            
              Juande Ramos, current head coach of Tottenham Hotspur
            

          


          
            	Listed according to when they became managers for Tottenham Hotspur:

          


          
            
              	
                
                  	1898 [image: Flag of England] Arthur Rowe

                

              

              	
                
                  	1955 [image: Flag of England] Steve Perryman (caretaker)

                

              

              	
                
                  	1994 [image: Flag of Spain] Juande Ramos

                

              
            

          


          2007 - 08 Season


          
            
              	Manager

              	Played

              	Won

              	Drawn

              	Lost

              	Home Win%

              	Away Win%

              	Lge Pos

              	Lge Pts

              	PPLG

              	Lge Cup

              	FA Cup

              	Europe
            


            
              	All

              	39

              	15 (38.5%)

              	12 (30.8%) 

              	12 (30.8%)

              	61.1%

              	20.0%

              	11th

              	29

              	1.16

              	Final

              	KO (4th Rd) 

              	Last 32
            


            
              	Ramos

              	24

              	12 (50.0%)

              	7 (29.2%) 

              	5 (20.8%)

              	72.7%

              	30.8%

              	11th

              	22

              	1.57
            


            
              	Jol

              	15

              	3 ( 20.0%)

              	5 (33.3%)

              	7 (46.7%)

              	42.9%

              	0.0%

              	18th

              	7

              	0.63
            

          


          Lge Cup = League Cup, Lge Pos = League Position, Lge Pts = League Points, PPLG = Points Per League Game. Win/Draw/Loss% based on all competitions. Stats correct as of February 2, 2008


          


          Top 10 managers of the team's history


          
            	Based on win% in all competitions

          


          
            
              	

              	Manager

              	Years

              	Played

              	Won

              	Win%
            


            
              	1

              	[image: Flag of England] Arthur Turner

              	1942 - 1946

              	49

              	27

              	55.10
            


            
              	2

              	[image: Flag of England] David Pleat 

              	1986 - 1987

              	119

              	60

              	50.42
            


            
              	3

              	[image: Flag of Spain] Juande Ramos

              	2007 - Present

              	24

              	12

              	50.00
            


            
              	4

              	[image: Flag of England] Bill Nicholson

              	1958 - 1974

              	832

              	408

              	49.03
            


            
              	5

              	[image: Flag of England] Arthur Rowe

              	1949 - 1955

              	283

              	135

              	47.70
            


            
              	6

              	[image: Flag of England] Jimmy Anderson

              	1955 - 1958

              	153

              	72

              	47.05
            


            
              	7

              	[image: Flag of the Netherlands] Martin Jol 

              	2004 - 2007

              	148

              	67

              	45.27
            


            
              	8

              	[image: Flag of England] Ray Clemence

              	1992 - 1993

              	51

              	23

              	45.09
            


            
              	9

              	[image: Flag of England] Peter Shreeves

              	1984 - 1986 & 1991 - 1992

              	177

              	79

              	44.63
            


            
              	10

              	[image: Flag of England] Jack Tresadern

              	1935 - 1938

              	146

              	65

              	44.52
            

          


          * Stats correct as of February 2, 2008


           Includes caretaker manager stints in 1998, 2001 and 2003-04

           Includes his one match as caretaker manager after Santini's resignation.


          


          Noted former players


          
            	Listed according to when they debuted for Tottenham Hotspur:

          


          
            
              	
                
                  	1882 [image: Flag of Northern Ireland] Pat Jennings

                

              

              	
                
                  	1964 [image: Flag of Spain] Nayim

                

              

              	
                
                  	1989 [image: Flag of Egypt] Mido

                

              
            

          


          


          Hall of Fame


          
            	To this date there have been 26 Tottenham Hotspur Hall of Fame inductees, the latest of which being Martin Chivers in February 2007.

          


          
            
              	
                
                  	[image: Flag of England] Maurice Norman

                

              

              	
                
                  	[image: Flag of England] Terry Dyson

                

              

              	
                
                  	[image: Flag of England] Gary Lineker

                

              

              	
                
                  	[image: Flag of England] Martin Chivers
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              	Tour de France
            


            
              	Local name

              	Le Tour de France
            


            
              	Region

              	France and nearby countries
            


            
              	Date

              	July 7 to 29 ( 2007)
            


            
              	Type

              	Stage Race (Grand Tour)
            


            
              	General Director

              	Christian Prudhomme
            


            
              	History
            


            
              	First race

              	1903
            


            
              	Number of races

              	94 (2007)
            


            
              	First winner

              	[image: Flag of France] Maurice Garin
            


            
              	Most wins

              	[image: Flag of the United States] Lance Armstrong (7) 1999- 2005
            


            
              	Latest winner

              	[image: Flag of Spain] Alberto Contador 2007
            


            
              	Most career Yellow Jerseys

              	[image: Flag of Belgium] Eddy Merckx ( 96) (111 overall incl. half stages)
            


            
              	Most career stage wins

              	[image: Flag of Belgium] Eddy Merckx (34)
            

          


          The Tour de France started in 1903, and is is the world's biggest cycling race. It is a 22-day, 20-stage road race that is usually run over more than 3,000 km (1,864 mi). It is a circuit of most areas around France and, sometimes, neighbouring countries. The race is broken into stages from one town to another, each of which is an individual race. The time taken to complete each stage becomes a cumulative total to decide the outright winner at the end of the Tour.


          Together with the Giro d'Italia (Tour of Italy) and Vuelta a Espaa (Tour of Spain), the Tour de France is one of the three major stage races and the longest of the Union Cycliste Internationale (UCI) calendar. While the other two European Grand Tours are well known in Europe, they are relatively unknown outside the continent, and even the UCI World Cycling Championship is familiar only to cycling enthusiasts. The Tour de France, in contrast, has long been a household sporting name around the globe, even to those not generally interested in cycling.


          As with most cycling races, competitors enter as part of a team. The race consists of 20 to 22 teams with nine riders each. Traditionally, entry is extended to invitation only, with invitations granted only to the best of the world's professional teams. The tour organizers recently have utilized UCI points (based upon team riders/results) to determine which teams would gain automatic entry into the tour and then typically reserve 2-4 team slots to at large teams or French continental teams who would not be able to race in the tour based upon their individual team results. Each team, known by the name of its sponsor, wears a distinctive jersey and riders assist one another and have access to a shared 'team car' (a mobile version of the pit crews in car racing).


          


          History


          
            

            
              
              
              
              
              
              
            [image: ]

          


          The dominant sports newspaper in France at the end of the 19th century was Le Vlo. Like other sports papers, it mixed sports reports with news and political comment. France was split socially over the guilt or innocence of a soldier, Alfred Dreyfus, who had been found guilty of selling secrets to the Germans. Le Vlo stood for Dreyfus's innocence while some of its biggest advertisers, notably the owner of the Dion car works, believed him guilty. Angry scenes followed between the advertisers and the editor, Pierre Giffard, and the advertisers withdrew their support and started a rival paper.


          It was to promote sales of the rival, L'Auto (spiritual but not actual predecessor to the present l'quipe), that the Tour de France began. It was a publicity measure to outdo the Paris-Brest et retour race organised by Giffard. The idea for a round-France stage race came from L'Auto's chief cycling journalist, 26-year-old Go Lefvre. He and the editor, Henri Desgrange then discussed it after lunch at what is now the TGI Friday bar in Montmartre in Paris on November 20, 1902. L'Auto announced the race on January 19, 1903. The plan was for a five-week tour from May 31 to July 5; however, this proved too daunting, with only 15 entrants, so Desgrange cut the length to 19 days, changed the date to run from July 1 to 19, and offered a daily allowance which attracted 60 entrants, including amateur characters, some unemployed, some simply adventurous. It was these characters that helped catch the public imagination.


          The demanding nature of the race (with the average length of the six stages being 400km the riders were sometimes expected to ride into the night), caught public imagination. The race was such a success for the newspaper that the circulation, which was 25,000 before the 1903 Tour, increased to 65,000 after it; by 1908 the race boosted circulation past a quarter of a million, and during the 1923 Tour it was selling 500,000 copies a day. The record circulation claimed by Desgrange was 854,000, achieved during the 1933 Tour.


          Today, the Tour is organised by the Socit du Tour de France, a subsidiary of Amaury Sport Organisation (ASO), which is part of the media group that owns L'quipe.


          


          Description


          The Tour is a stage race, eachstage being a race one day. The time each rider takes to complete each stage is accumulated. Riders are often awarded time bonuses as well as their prize for finishing. Riders who finish in the same group are awarded the same time. Two riders are said to have finished in the same group if there is less than the length of a bike between them. A rider who crashes in the last three kilometres is given the time of the group in which he would have otherwise finished.


          The ranking of riders by accumulated time is known as the General Classification. The winner is the rider with the least accumulated time after the final day.


          It is possible to win overall without winning a stage, which Greg LeMond did in 1990. Winning a stage is considered more prestigious than winning most single day races. Although the number of stages has varied, the modern Tour has about 20 and a total length of 3,000 to 4,000 kilometres (1,800 to 2,500 mi). The shortest Tour was in 1904 at 2,420km, the longest in 1926 at 5,745km. The 2007 Tour was 3,569.9 km long. There are subsidiary competitions within the race (see below), some with distinctive jerseys for the best rider.


          Today, the Tour is contested by teams backed by commercial sponsors and employing complicated tactics, but Desgrange originally insisted his competitors ride as individuals, even if they had sponsorship. He penalised slipstreaming and other tactics and accepted their inevitability only from the 1920s. Even when commercial teams had become commonplace in other events, the Tour was contested by national teams from 1930 to 1961 and again in 1967 and 1968, in both cases because the organisers felt sponsors were detracting from sporting purity.


          Most stages take place in France though it is common to have stages in nearby countries, such as Italy, Spain, Switzerland, Belgium, Luxembourg, Germany, the Netherlands, Ireland, and Great Britain (visited in 1974 and 1994 and start of the 2007 tour). The three weeks usually includes two rest days, sometimes used to transport riders long distances between stages.


          In recent years, the Tour has sometimes been preceded by a short individual time trial (1 to 15km) called the prologue. Since 1975, the finish of the Tour has been on the Champs-lyses in Paris, the only time the avenue is closed other than for the processions of Bastille Day and for the Paris Marathon. Before 1975, the race finished at the Parc des Princes stadium in western Paris and at the Piste Municipale.


          Stages of the Tour can be flat, undulating or mountainous. They are normally contested by all the riders starting together with the first over the line being the victor, but they can also be run against the clock for individuals or teams. The time-trials often have a significant effect because they separate riders by substantial margins, whereas in some conventional stages the participants finish together or in a few large groups. The overall winner is almost always a master of the mountains and time trials rather than the more straightforward flat stages.


          The race alternates between clockwise and counter-clockwise circuits of France. For example, 2005 was clockwise  visiting the Alps first and then the Pyrenees  while 2006 went in the opposite direction. For the first half of its history, the Tour was a near-continuous loop, often running close to France's borders. Rules to restrict drug-taking have, since the 1960s, limited the overall distance, the daily distance and the number of days raced consecutively, and the modern Tour skips between one city or one region and another.


          A feature almost from the start has been stages in the mountains. The roads are now good but at first they were tracks of hard-packed earth on which riders frequently had to push their bicycles. Even into the 1950s and 1960s, the road at the summit could be potholed and strewn with small rocks, and falls and serious injuries were common.


          Mountain passes such as the Tourmalet in the Pyrenees have been made famous by the Tour de France and attract large numbers of amateur cyclists every day in summer, anxious to test their speed and fitness on roads used by the champions. The physical difficulty of climbs is established in a formula that rates a mountain by its steepness, its length and its position on the course. The easiest climbs are graded 4, most of the hardest as 1 and the exceptional (such as the Tourmalet) as unclassified, or "hors-catgorie".


          Some recur almost annually. The most famous hors-catgorie peaks include the Col du Tourmalet, Mont Ventoux, Col du Galibier, the climb to the ski resort of Hautacam, and Alpe d'Huez.


          The combination of endurance and strength needed to complete the Tour led the New York Times to say in 2006 that the "Tour de France is arguably the most physiologically demanding of athletic events." The effort was compared to "running a marathon several days a week for nearly three weeks", while the total elevation of the hill climbs was compared to "climbing three Everests."


          


          Tour directors


          
            	1903 to 1939 Henri Desgrange


            	1947 to 1961 Jacques Goddet


            	1962 to 1986 Jacques Goddet and Flix Lvitan


            	1987 to 1988 Jean-Franois Naquet-Radiguet


            	1988 to 1989 Jean-Pierre Courcol


            	1989 to 2005 Jean-Marie Leblanc


            	2005 to present Christian Prudhomme

          


          


          Famous stages


          Since 1975, the final stage finishes on the Champs-lyses in Paris, which is cobbled, making it difficult to cycle, though not as hard as the Paris-Roubaix. The race takes multiple turns over the avenue, which is lined with enormous crowds. This stage is not usually competitive in terms of the overall lead since it is flat and the leader is likely to have a sufficient margin to be unchallengeable. There have been exceptions, however. In 1987, with the Irish rider Stephen Roche leading the Spaniard Pedro Delgado by only 40 seconds, Delgado broke away from the peloton on the Champs-lyses, threatening to snatch victory at the last minute. In the end he was caught. He and Roche both finished in the peloton, and Roche thereby won the Tour.


          In 1989 the organizers returned to holding a time trial as the final stage. In it, Greg LeMond of the United States overtook the Frenchman Laurent Fignon, who held a 50-second lead, to win by eight seconds, the closest margin in the Tour's history.


          
            [image: Altitude profile of the Alpe d’Huez climb.]

            
              Altitude profile of the Alpe dHuez climb.
            

          


          The particularly tough climb of Alpe d'Huez is a favourite, providing a stage finish in most Tours. In 2004, in another experiment, the mountain time trial ended at Alpe d'Huez. This seems less likely to be repeated, following complaints from the riders of abusive spectator behaviour. Another famous mountain stage is the climb of Mont Ventoux, often claimed to be the hardest in the Tour due to the harsh conditions. The Tour usually features only one of these two climbs in a year.


          To host a stage start or finish brings prestige and business to a town. The prologue and first stage are particularly prestigious. Usually one town will host the prologue (which is too short to go between towns) and also the start of stage 1. In some years, like 2005, there is no prologue. In 2007 the Tour director Christian Prudhomme stated that "in general, for a period of five years we have the Tour start outside of France 3 times and within France 2 times." In addition, the first few stages often go into a neighbouring country.


          


          Prize money


          Prize money has always been awarded, starting with the first Tour in 1903. From 20,000 francs the first year, the total prize money has increased each year. Prizes and bonuses are awarded according to the classification in each stage and the overall classifications at the end of the race. A smaller amount is paid to teams as a participation expense or a presence bonus. In 2006, a total of over 3,000,000 ($4,100,000) was awarded, the winner of the individual general classification receiving 450,000 ($600,000). Notwithstanding these increasing amounts, the importance of the prize money has decreased through the years, as riders are well paid by their employers - the cycling teams - by contract.


          


          Classification jerseys


          Apart from winning the Tour, each race has three further classifications: the points, the mountains and the best young rider. The leaders of the four competitions wear a distinctive jersey next day. Jerseys are awarded in a ceremony after each stage, sometimes before trailing riders have finished. When a single rider is entitled to more than one jersey, he wears the most prestigious and the second-placed rider in the other classification wears the jersey. For example, in the first week it is common for the overall classification (yellow jersey) and points (sprint) competition (green jersey) to be led by the same rider. In this case the leading rider will wear the yellow jersey and the rider placed second in the points competition will wear the green jersey.


          The Tour's jersey colours have been adopted by other cycling stage races, and have thus come to have meaning within cycling generally, rather than solely in the Tour. For example, the Tour of Britain has yellow, green, and polka-dot jerseys with the same meaning as in the Tour de France. The Giro dItalia differs in awarding the overall leader a pink jersey, having been organized and sponsored by La Gazzetta dello Sport, an Italian sports daily newspaper with pink pages.


          


          Overall leader


          
            [image: Seven-time winner Lance Armstrong in the maillot jaune.]

            
              Seven-time winner Lance Armstrong in the maillot jaune.
            

          


          The maillot jaune (yellow jersey), which is worn by the general classification (or overall time) leader, is the most prized. It is awarded by calculating the total combined race time up to that point for each rider. The rider with the lowest total time is the leader, and at the end of the event is declared the overall winner of the Tour.


          The winner of the first Tour de France wore not a yellow jersey but a green armband. There is doubt over when the yellow jersey began. The Belgian rider Philippe Thys, who won the Tour in 1913, 1914 and 1920, recalled in the Belgian magazine Champions et Vedettes when he was 67 that he was awarded a yellow jersey in 1913 when the organiser, Henri Desgrange, asked him to wear a coloured jersey. Thys declined, saying making himself more visible in yellow would encourage other riders to ride against him.


          He said:


          
            	"He then made his argument from another direction. Several stages later, it was my team manager at Peugeot, (Alphonse) Baug, who urged me to give in. The yellow jersey would be an advertisement for the company and, that being the argument, I was obliged to concede. So a yellow jersey was bought in the first shop we came to. It was just the right size, although we had to cut a slightly larger hole for my head to go through."

          


          He spoke of the next year's race, when "I won the first stage and was beaten by a tyre by Bossus in the second. On the following stage, the maillot jaune passed to Georget after a crash."


          The Tour historian Jacques Augendre called Thys "a valorous rider... well-known for his intelligence" and said his claim "seems free from all suspicion". But: "No newspaper mentions a yellow jersey before the war. Being at a loss for witnesses, we can't solve this enigma."


          Desgrange added the yellow jersey in 1919 because he wanted the race leader to wear something distinctive and because the pages of his newspaper, L'Auto, were yellow. Additional time bonuses, in the form of a number of seconds to be deducted from the rider's overall time, are available to the first 3 riders to finish the stage or cross an intermediate sprint (see below). As of 2005, the first 3 places to finish are awarded bonuses of 20, 12, and 8 seconds respectively, while the first 3 places at intermediate sprints are awarded 6, 4, and 2 seconds. However, these bonuses are rarely significant enough to cause major upset in the classement gneral (General Classification).


          Sometimes a rider takes the overall lead during a stage and gets sufficiently far ahead of the yellow jersey wearer that his current lead is greater than his time deficit to the yellow jersey in the general classification; when this happens, this rider may be referred to as being "the yellow jersey on the road". Obviously, no jerseys can be exchanged in this situation, which is why in some other languages the leading rider is referred to as the "virtual yellow".


          


          Points classification


          The maillot vert (green jersey) is awarded for sprint points. At the end of each stage, points are earned by the riders who finish first, second, etc. Points are higher for flat stages, as sprints are more likely, and less for mountain stages, where climbers usually win.


          Flat stages: 35, 30, 26, 24, 22, 20, 19, 18, 17, 16, 15, 14, 13, 12, 11, 10, 9, 8, 7, 6, 5, 4, 3, 2 and 1 points are awarded to the first 25 riders across the finish.


          Medium-mountain stages: 25, 22, 20, 18, 16, 15, 14, 13, 12, 11, 10, 9, 8, 7, 6, 5, 4, 3, 2, 1 points are awarded to the first 20 riders across the finish.


          High-mountain stages: 20, 17, 15, 13, 12, 10, 9, 8, 7, 6, 5, 4, 3, 2, 1 points are awarded to the first 15 riders across the finish.


          Time-trials: 15, 12, 10, 8, 6, 5, 4, 3, 2, 1 points are awarded to the top 10 finishers of the stage.


          Intermediate sprints: 6, 4, and 2 points are awarded to the first three finishers.


          In case of a tie, the number of stage wins determine the green jersey, then the number of intermediate sprint victories, and finally, the rider's standing in the overall classification.


          


          King of the Mountains


          
            [image: Michael Rasmussen wearing the polka dot jersey in 2005.]

            
              Michael Rasmussen wearing the polka dot jersey in 2005.
            

          


          The " King of the Mountains" wears a white jersey with red dots (maillot  pois rouges), referred to as the "polka dot jersey" and inspired by a jersey that the former organiser, Flix Lvitan saw while at the Vlodrome d'Hiver track in Paris in his youth. The competition is calculated by points awarded to the first riders at the top of designated hills and mountains, the greatest number of points being awarded for the hardest ascents.


          Climbs rated "Hors Catgorie" (HC): 20, 18, 16, 14, 12, 10, 8, 7, 6 and 5 points for the first 10 riders to the summit.


          Category 1 climbs: 15, 13, 11, 9, 8, 7, 6 and 5 points for the first 8 riders to the top.


          Category 2 climbs: 10, 9, 8, 7, 6, and 5 for the first 6 riders to the top.


          Category 3 climbs: 4, 3, 2 and 1 points for the first 4 riders to the top.


          Category 4 climbs: 3, 2 and 1 points for the first 3 riders to the top.


          NOTE: For the last climb of a stage, the points are doubled (for HC, Cat 1 and Cat 2 climbs only).


          In case of a tie, the rider with the most HC wins takes the jersey, then the rider with the most Cat 1 wins, etc...


          Although the best climber was first recognised in 1933, the jersey was not introduced until 1975.


          


          Other classifications


          There are three lesser classifications, though only one awards the leader a jersey. The maillot blanc (white jersey) is for the best-placed rider less than 25 years old on January 1 of the year the Tour is ridden.


          The "prix de combativit" goes to the rider who has done most to animate the day's racing, usually by trying to break clear of the field. It is decided by a panel of experts. The most combative rider of a stage wears a number printed white-on-red instead of black-on-white in the next stage. At the end of the Tour, an award is given to the rider thought to be the most aggressive throughout the entire tour.


          The team prize is assessed by adding the times of each team's best three riders each day. The competition does not have its own jersey but since 2006 the leading team has worn numbers printed black-on-yellow instead of black-on-white. The number of riders in a team has varied but is now normally nine. Until 1930, teams represented countries, groups of countries or French regions. From 1930, but with the exception of 1967 and 1968 when there was a return to geographical teams, riders have been entered by commercial teams.


          As in all road races, national and world champions wear not their ordinary team colours but their world or national championship jerseys when competing in the appropriate race: the time-trial champion in the time-trial, the road race in massed stages.


          


          Historical jerseys


          Previously, there was a red jersey for the standings in non-stage-finish sprints: points were awarded to the first three riders to pass two or three intermediate points during the stage. These sprints also scored points towards the green jersey and bonus seconds towards the overall classification, as well as cash prizes offered by the residents of the area where the sprint took place. The sprints remain, with all these additional effects, the most significant now being the points for the green jersey. The red jersey was abolished in 1989.


          There was also a combination jersey, scored on a points system based on standings for the yellow, green, red, and polka-dot jerseys. The design was a patchwork, with areas resembling each individual jersey design. This was abolished in the same year as the red jersey.


          


          Stages


          


          Mass-start stages


          
            [image: A collected peloton in the 2006 Tour.]

            
              A collected peloton in the 2006 Tour.
            

          


          In an ordinary stage, all riders start simultaneously and share the road. The real start ( dpart rel) usually is some 2 to 5 kilometres (1 to 3 mi) away from the starting point, and is announced by the Tour director in the officials' car waving a white flag.


          Riders are permitted to touch (but not push or nudge) and to shelter behind each other, in slipstream (see drafting). The rider who crosses the finish line first wins. In the first week of the Tour, this often leads to spectacular mass sprints.


          While only finishers are awarded sprint points, all riders finishing in an identifiable group (with no significant gap to the rider in front, as determined by race officials) are deemed to have finished the stage in the same time as the lead rider of that group for overall classification purposes. This avoids what would otherwise be dangerous mass sprints. It is not unusual for the entire field to finish in a single group, taking some time to cross the line, but being credited with the same time as the stage winner.


          
            [image: Arrival of the 2005 Tour de France in Mulhouse.]

            
              Arrival of the 2005 Tour de France in Mulhouse.
            

          


          Time bonuses are awarded at some intermediate sprints and stage finishes to the first three riders who reach the specified point. These bonuses generally are a maximum of 20 seconds, and can allow a good sprinter to qualify for the yellow jersey early in the Tour.


          Riders who crash within the last 3 kilometres of the stage are credited with the finishing time of the group that they were with when they crashed . This prevents riders from being penalised for accidents that do not accurately reflect their performance on the stage as a whole given that crashes in the final kilometre can be huge pileups that are hard to avoid for a rider farther back in the peloton. A crashed sprinter inside the final kilometre will not win the sprint, but avoids being penalised in the overall classification. The final kilometre is indicated in the race course by a red triangular pennant - known as the flamme rouge - raised above the road.


          Some ordinary stages take place in the mountains, almost always causing major shifts in the General Classification. On ordinary stages that do not have extended mountain climbs, most riders can manage to stay together in the peloton all the way to the finish; during mountain stages, however, it is not uncommon for some riders to lose 40 minutes to the winner of the stage. The so called mountain stages are often the deciding factor in determining the winner of the Tour de France. With the exception of the now traditional finish at the Champs-Elyses all famous stages, like Alpe d'Huez and Mont Ventoux, are mountain stages, and these often bring out the most spectators who line up the roads by the thousands to cheer and encourage the cyclists and support their favorites.


          


          Individual time trials


          
            [image: Lance Armstrong riding the prologue of the 2004 Tour.]

            
              Lance Armstrong riding the prologue of the 2004 Tour.
            

          


          In an individual time trial each rider rides individually. The first stage of the tour is often a short time trial known as a prologue. The prologue is to decide who wears yellow on the opening day, and provide a spectacle for the organising city.


          There are usually three or four time trials during the Tour. One may be a team time trial (see below). Traditionally the final time trial has been the penultimate stage, and effectively determines the winner before the final ordinary stage which is not ridden competitively until the last hour. On a few occasions, the race organisers made the final stage into Paris a time trial. The most recent occasion on which this was done, in 1989, yielded the closest ever finish in Tour history, when Greg LeMond beat Laurent Fignon by eight seconds overall. Fignon wore the yellow jersey for the final stage, with a lead of 50 seconds, and was beaten by LeMond's superior time trial performance. LeMond's unusual handlebars which placed his forearms close together and reduce wind resistance, and his streamlined helmet, were considered a factor in his victory.


          


          Team time trial


          
            [image: Team CSC in the 2004 TTT.]

            
              Team CSC in the 2004 TTT.
            

          


          
            
              2005 time limits
            

            
              	2nd: 20"

              	12th: 2' 00"
            


            
              	3rd: 30"

              	13th: 2' 10"
            


            
              	4th: 40"

              	14th: 2' 20"
            


            
              	5th: 50"

              	15th: 2' 30"
            


            
              	6th: 1'

              	16th: 2' 35"
            


            
              	7th: 1' 10"

              	17th: 2' 40"
            


            
              	8th: 1' 20"

              	18th: 2' 45"
            


            
              	9th: 1' 30"

              	19th: 2' 50"
            


            
              	10th: 1' 40"

              	20th: 2' 55"
            


            
              	11th: 1' 50"

              	21st: 3' 00"
            

          


          Often in the first week of the Tour there is a team time trial (TTT), in which each team rides together without interference from competing teams. The team time is determined by the fifth rider to cross the line; all riders ahead of the fifth rider, and those finishing within one bike length of each other, are awarded this same time. Riders who finish more than one bike-length behind their respective teams are awarded their own individual times.


          The TTT has been criticized for strongly favoring strong teams and handicapping strong riders in weaker teams. To address this criticism, the 2004 and 2005 editions of the Tour limited the maximum team time difference relative to the fastest team, according to the team rankings on the stage. The following table indicates the maximum time penalty added to the winning team's time that a team will receive, according to its team time placing. However, this does not apply to riders finishing behind their own teams, and does not protect riders in case of crashing in the last kilometre, unlike during normal stages.


          For example, a team that finishes in 14th place, six minutes behind the winning team, would lose only two minutes and 20 seconds in the General Classification relative to the winners of the TTT. If the team time had been 2:13 behind the winning team, then the team time will be 2:13 assuming that this were still the 14th place.


          The most recent TTT was held in 2005.


          


          Culture


          
            [image: Spectator camps in 2005 at stage 14 to the Ax 3 Domaines ski station.]

            
              Spectator camps in 2005 at stage 14 to the Ax 3 Domaines ski station.
            

          


          The Tour is popular and important for the cycling fans in France and in Europe. Millions of spectators line the route every year, some having camped a week in advance to get the best views. A recognizable part of the crowd each day is Didi Senft who, dressed in a red devil costume, has been known as the Tour de France devil or El Diablo since 1993. The inspiration for the costume is attributed to the final kilometre of each Tour stage, indicated by a red triangle suspended over the road.


          
            [image: A vehicle in the 2005 commercial caravan.]

            
              A vehicle in the 2005 commercial caravan.
            

          


          In the hours before the riders pass, a carnival atmosphere prevails. Any amateur cyclist is free to attempt the course on his bicycle in the morning, after which begins a garish cavalcade of advertising vehicles blaring music and tossing hats, souvenirs, sweets and free samples . As word passes that the riders are approaching, the fans sometimes encroach on the road until they are an arms length from the riders.


          


          Customs


          The riders temper their competitiveness and enthusiasm with an elaborate but unwritten code of conduct. When possible, a rider is allowed to lead the race through his home village or on his birthday. It is considered unsporting to attack a leading rider delayed by a mechanical breakdown or other misfortune, one who is eating in the feed zone or one who is satisfying un besoin naturel (roughly translated to "a natural need", referring to urinating). Not sticking to these customs can lead to animosity. Unless the final stage is a time trial, or the gap between the top two is extremely close, riders generally do not attack on the final stage, leaving the leader to bask in the glory of winning.


          The rider ranked last in the general classification, who may wind up in Paris with an overall time five or more hours slower than that of the winner, is called the lanterne rouge. Such was the sympathy shown to the last rider in the past that he could command higher fees in other races than riders who finished better. This custom has died along with the round-the-houses races once run off all over France in the weeks after the Tour.


          


          Terminology


          Much of the terminology used to describe the Tour de France is used in bicycle racing across the world. Terms specific to the Tour de France include:


          
            	Flamme rouge ("red kite")


            	The red pennant hanging as close as possible to a kilometre from the finish.


            	Lanterne rouge


            	Meaning "red lantern" (as found at the end of a rail train), the name for the overall last-place rider.


            	Voiture balai


            	The "broom wagon" follows the race to collect riders who cannot continue. Some riders prefer to be picked up by their team's car instead. Riders are generally expected to finish the race within 1012 percent of the winners time or risk being dropped from the tour.

          


          


          Films


          A casual fan, Scott Coady attended the 2000 Tour de France with the aim to follow the entire Tour de France with a handheld video camera. By chance, he got a press accreditation and went on to make The Tour Baby! which has gained cult status among cyclists. He made the film to benefit the Lance Armstrong Foundation raising more than $160,000 for the foundation.


          In 2005, two films chronicled the efforts of a single team competing in the Tour de France. The German film Hllentour, translated as " Hell on Wheels" in English, records the Tour in 2003, the centenary year, from the perspective of Team Telekom. The film was directed by Pepe Danquart who won an Academy Award for Live Action Short Film in 1993 for Black Rider (Schwarzfahrer). Also released was Danish film Overcoming by Tmas Gislason, which records the 2004 Tour de France from the perspective of Team CSC.


          One of the most famous films about the Tour is Vive Le Tour by Louis Malle. This 18 minute short takes a humorous look at the 1962 edition. The 1965 Tour was filmed by Claude Lelouch in Pour un Maillot Jaune. This 30 minute documentary contains no narration and relies on the sights and sounds of the Tour itself.


          A movie based on Lance Armstrong's career is currently in a pre-production stage.


          
            	Hllentour at the Internet Movie Database


            	Overcoming at the Internet Movie Database


            	Vive Le Tour at the Internet Movie Database


            	Pour un Maillot Jaune at the Internet Movie Database

          


          In fiction, the plot of the 2003 animated feature "Les Triplettes de Belleville" ( The Triplets of Belleville) ties into the Tour De France.


          
            	Triplettes de Belleville, Les at the Internet Movie Database

          


          


          Music


          In 1983, the German music group Kraftwerk released the single Tour de France which was described as a minimalistic "melding of man and machine". The single was later included on a Kraftwerk record dedicated to the race, the Tour de France Soundtracks album from 2003.


          


          Doping


          Allegations of doping have plagued the Tour almost since its beginning in 1903. Early Tour riders were said to have consumed alcohol and used ether, among other substances, as a means of dulling the pain of competing in endurance cycling. As time went by, riders began using substances as a means of increasing performance rather than dulling the senses, and organizing bodies such as the Tour and the International Cycling Union ( UCI), as well as government bodies, enacted policies to combat the practice.


          On July 13, 1967, British cyclist Tom Simpson died climbing Mont Ventoux following use of amphetamines, complicated by the now defunct practice of drinking as little as possible. His now-supposed last words, "put me back on my bike", were invented by Sid Saltmarsh of the British magazine Cycling and the daily paper " The Sun".


          At the 1998 Tour de France, dubbed the "Tour of Shame", a doping scandal erupted when Willy Voet, one of the soigneurs for the Festina team, was arrested for possession of erythropoietin (EPO), growth hormones, testosterone and amphetamines. French police raided several teams in their hotels and found doping products in the possession of the TVM team. The riders staged a sit-down strike on stage 17. After mediation by Jean-Marie Leblanc, the director of the Tour, police agreed to limit the most heavy-handed tactics and the riders agreed to continue. Some riders and teams had already abandoned and only 96 riders finished the race. In a 2000 criminal trial, it became clear that the management and health officials of the Festina team had organised the doping.


          In the years following the Festina scandal, further anti-doping measures were introduced by race organizers and the UCI, including more frequent testing of riders and new tests for blood doping ( transfusions and EPO use). A new, independent organization, the World Anti-Doping Agency (WADA), was also created. Evidence of doping has however persisted. In 2002, the wife of Raimondas Rumas, third in the 2002 Tour de France, was arrested by French police after EPO and anabolic steroids were found in her car. Rumas, who had not failed a doping test, was not penalised. In 2004, Philippe Gaumont, a rider with the Cofidis team, told investigators and the press that doping with various substances was endemic to the team. Fellow Cofidis rider David Millar confessed to EPO use. In the same year, Jesus Manzano, a rider with the Kelme team, described in detail how he had allegedly been forced by his team to use banned substances.


          


          Doping controversy has surrounded seven-time Tour champion Lance Armstrong for some time, although there has never been evidence sufficient for him to be penalized. In late August 2005, one month after Armstrong's seventh consecutive victory, the French sports newspaper l'quipe claimed to have uncovered evidence that Armstrong had used EPO in the 1999 Tour de France. Armstrong denied using EPO and the UCI did not penalise him. In response to the L'Equipe allegations, an investigation was begun by the UCI in October 2005. The investigation reported that Armstrong did not engage in doping and that the actions of the World Anti-Doping Agency were "completely inconsistent" with testing rules. At the same 1999 Tour, Armstrong's urine showed traces of a glucocorticosteroid hormone, although the amount detected was well below the positive threshold. Armstrong explained that he had used the skin cream Cemalyt containing triamcinolone to treat saddle sores. Armstrong had previously received permission from the UCI to use this skin cream for his saddle sores.


          The 2006 Tour had been plagued by the Operacin Puerto doping case before its beginning, when many favorites, such as Jan Ullrich and Ivan Basso, were banned by their teams one day prior to the Prologue due to doping allegations. Seventeen riders were implicated. Then, the most serious doping charge in Tour history emerged just four days after the end of the 2006 Tour de France: it was announced that the American rider Floyd Landis had a positive test for a testosterone imbalance in his 'A' or initial test sample, after he won stage 17; this was confirmed in his 'B' sample result, published on August 5, 2006. The decision to strip Landis of the victory rests with the International Cycling Union, but Tour de France director Christian Prudhomme said, "It goes without saying that for us Floyd Landis is no longer the winner of the 2006 Tour de France". Landis has stated that he will fight to clear his name.


          At a press conference on May 24, 2007, Erik Zabel admitted using EPO during the first week of the 1996 Tour de France, when he won the overall maillot vert (green jersey). Following a plea from Zabel for former cyclists to admit to using drugs, former Tour de France winner and manager of Team CSC, Bjarne Riis admitted at a press conference in Copenhagen on May 25, 2007 that he used EPO regularly from 1993 to 1998, including during his 1996 Tour de France win. His admission means the top three finishers in the 1996 Tour have all been linked to doping, with two admitting to cheating. Riis is the second Tour de France winner to confess the use of doping, following the example of Bernard Thevenet (winner in 1975 and 1977).


          On 24 July 2007 Tour de France rider Alexander Vinokourov tested positive for a banned blood transfusion ( Blood doping) after winning a time trial, prompting his Astana team to pull out and police to raid the hotel of the team.


          On 25 July 2007 it was announced that rider Cristian Moreni tested positive for testosterone. His Cofidis team pulled out as a result.


          On 25 July 2007 the Tour leader Michael Rasmussen of Denmark was removed from the race for "violating internal team rules" by missing random drug tests on 9 May and 28 June. At first, he was punished with three administrative warnings, after Rasmussen had claimed to have been in Mexico visiting his wife's family without notifying his team about his whereabouts. On 25 June, the Italian journalist Davide Cassani told on Danish television that he had seen Rasmussen training in Italy when Rasmussen had claimed to be in Mexico. The alleged lying prompted his firing by the Rabobank team manager, Theo de Rooij.


          On 20 September 2007, 2006 winner Floyd Landis was found guilty of doping by an arbitrator's ruling. He was stripped of his 2006 title, and received a two-year ban from cycling.


          


          Deaths


          
            	1910: French racer Adolphe Helire drowned at the French Riviera during a rest day.


            	1935: Spanish racer Francisco Cepeda died after plunging down a ravine on the Col du Galibier.


            	1967: July 13, Stage 13: English rider Tom Simpson died of heart failure during the ascent of Mont Ventoux. Amphetamines were found in Simpson's jersey and in his blood. His death prompted officials to accelerate drug testing.


            	1995: July 18, stage 15: Italian racer Fabio Casartelli crashed at approximately 88 kmh (55 mph) descending the Col de Portet d'Aspet. Casartelli hit his head on a concrete block and died on the scene. He did not have a helmet, although the race doctor who attended to him maintains that it is unlikely one would have saved him as it would not have protected the part of his head that hit the concrete block.

          


          Apart from the deaths of riders, another four fatal accidents have also occurred.


          
            	1957: July 14, motorcycle rider Rene Wagter and his passenger Alex Virot, a journalist for Radio-Luxembourg, slipped on gravel and went off a road without barriers in the mountains near Ax-les-Thermes.


            	1958: An official, Constant Wouters, died after an accident with sprinter Andr Darrigade during the final stage of the tour at the Parc des Princes.


            	2000: A 12-year-old from Ginasservis known as Phillippe was hit by a car in the Tour de France publicity caravan.


            	2002: A seven-year-old boy, Melvin Pompele, died near Retjons after running in front of the caravan.

          


          


          Statistics


          One rider has won seven times:


          
            	Lance Armstrong (USA) in 1999, 2000, 2001, 2002, 2003, 2004, and 2005 (seven consecutive years).

          


          Four other riders have won five times:


          
            	Jacques Anquetil (France) in 1957, 1961, 1962, 1963 and 1964;


            	Eddy Merckx (Belgium) in 1969, 1970, 1971, 1972 and 1974;


            	Bernard Hinault (France) in 1978, 1979, 1981, 1982 and 1985;


            	Miguel Indurain (Spain) in 1991, 1992, 1993, 1994 and 1995 (the first to do so in five consecutive years).

          


          Three other riders have won three times:


          
            	Philippe Thys (Belgium) in 1913, 1914, and 1920;


            	Louison Bobet (France) in 1953, 1954, and 1955;


            	Greg LeMond (USA) in 1986, 1989, and 1990.

          


          The youngest winner was Henri Cornet aged 19 in 1904. Next youngest was Romain Maes aged 21 in 1935.


          The oldest winner was Firmin Lambot aged 36 in 1922. Next oldest were Henri Pelissier ( 1923) and Gino Bartali ( 1948) both 34.


          Gino Bartali holds the longest time span between titles, having earned his first and last Tour victories 10 years apart (in 1938 and 1948).


          Riders from France have won most (36), followed by Belgium (18), United States (10), Spain (10), Italy (9), Luxembourg (4), Switzerland and the Netherlands (2 each) and Ireland, Denmark and Germany (1 each).


          One rider has won the points competition six times:


          
            	Erik Zabel (Germany) 1996, 1997, 1998, 1999, 2000 and 2001 (consecutive years)

          


          One rider has won the King of the Mountains seven times:


          
            	Richard Virenque (France) in 1994, 1995, 1996, 1997, 1999, 2003 and 2004.

          


          Two riders have won the King of the Mountains six times:


          
            	Federico Bahamontes (Spain) in 1954, 1958, 1959, 1962, 1963, 1964


            	Lucien van Impe (Belgium) in 1971, 1972, 1975, 1977, 1981, 1983

          


          One rider has won the King of the Mountains, the points competition, and the Tour in the same year:


          
            	Eddy Merckx (Belgium) in 1969. Merckx would also have won the award for best young rider had it been conducted in that year; that competition was not initiated until 1975.

          


          The most appearances have been by Joop Zoetemelk with 16 and no abandonments. Three riders ( Lucien van Impe, Guy Nulens and Viatcheslav Ekimov) have made 15 appearances; van Impe and Ekimov finished all 15 whereas Nulens abandoned twice.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Tour_de_France"
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          Tourette syndrome (also called Tourette's syndrome, Tourette's disorder, Gilles de la Tourette syndrome, GTS or, more commonly, simply Tourette's or TS) is an inherited neuropsychiatric disorder with onset in childhood, characterized by the presence of multiple physical (motor) tics and at least one vocal (phonic) tic; these tics characteristically wax and wane. Tourette's is defined as part of a spectrum of tic disorders, which includes transient and chronic tics.


          Tourette's was once considered a rare and bizarre syndrome, most often associated with the exclamation of obscene words or socially inappropriate and derogatory remarks ( coprolalia). However, this symptom is present in only a small minority of people with Tourette's. Tourette's is no longer considered a rare condition, but it may not always be correctly identified because most cases are classified as mild. Between 1 and 10 children per 1,000 have Tourette's; as many as 10 per 1,000 people may have tic disorders, with the more common tics of eye blinking, coughing, throat clearing, sniffing, and facial movements. People with Tourette's have normal life expectancy and intelligence. The severity of the tics decreases for most children as they pass through adolescence, and extreme Tourette's in adulthood is a rarity. Notable individuals with Tourette's are found in all walks of life.


          Genetic and environmental factors each play a role in the etiology of Tourette's, but the exact causes are unknown. In most cases, medication is unnecessary. There is no effective medication for every case of tics, but there are medications and therapies that can help when their use is warranted. Explanation and reassurance alone are often sufficient treatment; education is an important part of any treatment plan.


          The eponym was bestowed by Jean-Martin Charcot (182593) on behalf of his resident, Georges Albert douard Brutus Gilles de la Tourette (18591904), a French physician and neurologist, who published an account of nine patients with Tourette's in 1885.


          


          Classification


          Tics are sudden, repetitive, stereotyped, nonrhythmic movements (motor tics) and utterances (phonic tics) that involve discrete muscle groups. Motor tics are movement-based tics, while phonic tics are involuntary sounds produced by moving air through the nose, mouth, or throat.


          Tourette's is one of several tic disorders, which are classified by the Diagnostic and Statistical Manual of Mental Disorders (DSM) according to type (motor or phonic tics) and duration (transient or chronic). Transient tic disorder consists of multiple motor tics, phonic tics or both, with a duration between four weeks and twelve months. Chronic tic disorder is either single or multiple, motor or phonic tics (but not both), which are present for more than a year. Tourette's is diagnosed when multiple motor tics, and at least one phonic tic, are present for more than a year. Tic disorders are defined similarly by the World Health Organization (International Statistical Classification of Diseases and Related Health Problems, ICD-10 codes).


          Although Tourette's is the more severe expression of the spectrum of tic disorders, most cases are mild. The severity of symptoms varies widely among people with Tourette's, and mild cases may be undetected.


          


          Characteristics


          Tics are movements or sounds "that occur intermittently and unpredictably out of a background of normal motor activity", having the appearance of "normal behaviors gone wrong". The tics associated with Tourette's constantly change in number, frequency, severity and anatomical location. Waxing and waningthe ongoing increase and decrease in severity and frequency of ticsoccurs differently in each individual. Tics also occur in "bouts of bouts", which vary for each person.


          Coprolalia (the spontaneous utterance of socially objectionable or taboo words or phrases) is the most publicized symptom of Tourette's, but it is not required for a diagnosis of Tourette's. According to the Tourette Syndrome Association, fewer than 15% of Tourette's patients exhibit coprolalia. Echolalia (repeating the words of others) and palilalia (repeating one's own words) occur in a minority of cases, while the most common initial motor and vocal tics are, respectively, eye blinking and throat clearing.
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          In contrast to the abnormal movements of other movement disorders (for example, choreas, dystonias, myoclonus, and dyskinesias), the tics of Tourette's are stereotypic, temporarily suppressible, nonrhythmic, and often preceded by a premonitory urge. Immediately preceding tic onset, most individuals with Tourette's are aware of an urge that is similar to the need to sneeze or scratch an itch. Individuals describe the need to tic as a buildup of tension, pressure, or energy which they consciously choose to release, as if they "had to do it" to relieve the sensation or until it feels "just right". Examples of the premonitory urge are the feeling of having something in one's throat, or a localized discomfort in the shoulders, leading to the need to clear one's throat or shrug the shoulders. The actual tic may be felt as relieving this tension or sensation, similar to scratching an itch. Another example is blinking to relieve an uncomfortable sensation in the eye. These urges and sensations, preceding the expression of the movement or vocalization as a tic, are referred to as "premonitory sensory phenomena". Published descriptions of the tics of Tourette's identify sensory phenomena as the core symptom of the syndrome, even though they are not included in the diagnostic criteria.


          Tics are described as semi-voluntary or "unvoluntary", because they are not strictly involuntarythey may be experienced as a voluntary response to the unwanted, premonitory urge. A unique aspect of tics, relative to other movement disorders, is that they are suppressible yet irresistible; they are experienced as an irresistible urge that must eventually be expressed. People with Tourette's are sometimes able to suppress their tics to some extent for limited periods of time, but doing so often results in an explosion of tics afterward. People with Tourette's may seek a secluded spot to release their symptoms, or there may be a marked increase in tics, after a period of suppression at school or at work.


          Some people with Tourette's may not be aware of the premonitory urge. Children may be less aware of the premonitory urge associated with tics than are adults, but their awareness tends to increase with maturity. They may have tics for several years before becoming aware of premonitory urges. Children may suppress tics while in the doctor's office, so they may need to be observed while they are not aware they are being watched. The ability to suppress tics varies among individuals, and may be more developed in adults than children.


          Although there is no such thing as a "typical" case of Tourette syndrome, the condition follows a fairly reliable course in terms of the age of onset and the history of the severity of symptoms. Tics may appear up to the age of eighteen, but the most typical age of onset is from five to seven. A 1998 study published by Leckman et al of the Yale Child Study Centre showed that the ages of highest tic severity are eight to twelve (average ten), with tics steadily declining for most patients as they pass through adolescence. The most common, first-presenting tics are eye blinking, facial movements, sniffing and throat clearing. Initial tics present most frequently in midline body regions where there are many muscles, usually the head, neck and facial region. This can be contrasted with the stereotyped movements of other disorders (such as stims and stereotypies of the autism spectrum disorders), which typically have an earlier age of onset, are more symmetrical, rhythmical and bilateral, and involve the extremities (e.g., flapping the hands). Tics that appear early in the course of the condition are frequently confused with other conditions, such as allergies, asthma, and vision problems: pediatricians, allergists and ophthalmologists are typically the first to see a child with tics.


          Among patients whose symptoms are severe enough to warrant referral to clinics, obsessive-compulsive disorder (OCD) and attention-deficit hyperactivity disorder (ADHD) are often associated with Tourette's. Not all persons with Tourette's have ADHD or OCD or other comorbid conditions (co-occurring diagnoses other than Tourette's), although in clinical populations, a high percentage of patients presenting for care do have ADHD. One author reports that a ten-year overview of patient records revealed about 40% of patients with Tourette's have "TS-only" or "pure TS", referring to Tourette syndrome in the absence of ADHD, OCD and other disorders. Another author reports that 57% of 656 patients presenting with tic disorders had uncomplicated tics, while 43% had tics plus comorbid conditions. "Full-blown Tourette's" is a term used to describe patients who have significant comorbid conditions in addition to tics.


          


          Causes


          The exact cause of Tourette's is unknown, but it is well established that both genetic and environmental factors are involved. Genetic studies have shown that the overwhelming majority of cases of Tourette's are inherited, although the exact mode of inheritance is not yet known, and no gene has been identified. In some cases, tics may not be inherited; these cases are identified as "sporadic" Tourette syndrome (also known as tourettism) because a genetic link is missing.
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          A person with Tourette's has about a 50% chance of passing the gene(s) to one of his or her children, but Tourette's is a condition of variable expression and incomplete penetrance. Thus, not everyone who inherits the genetic vulnerability will show symptoms; even close family members may show different severities of symptoms, or no symptoms at all. The gene(s) may express as Tourette's, as a milder tic disorder (transient or chronic tics), or as obsessive compulsive symptoms without tics. Only a minority of the children who inherit the gene(s) have symptoms severe enough to require medical attention. Gender appears to have a role in the expression of the genetic vulnerability: males are more likely than females to express tics.


          Non-genetic, environmental, infectious, or psychosocial factorswhile not causing Tourette'scan influence its severity. Autoimmune processes may affect tic onset and exacerbation in some cases. In 1998, a team at the National Institute of Mental Health proposed a hypothesis that both obsessive-compulsive disorder (OCD) and tic disorders may arise in a subset of children as a result of a poststreptococcal autoimmune process. Children who meet five diagnostic criteria are classified, according to the hypothesis, as having Pediatric Autoimmune Neuropsychiatric Disorders Associated with Streptococcal infections ( PANDAS). This contentious hypothesis is the focus of clinical and laboratory research, but remains unproven.


          The exact mechanism affecting the inherited vulnerability to Tourette's has not been established, and the precise etiology is unknown. Tics are believed to result from dysfunction in cortical and subcortical regions, the thalamus, basal ganglia and frontal cortex. Neuroanatomic models implicate failures in circuits connecting the brain's cortex and subcortex, and imaging techniques implicate the basal ganglia and frontal cortex.


          Some forms of OCD may be genetically linked to Tourette's. A subset of OCD is thought to be etiologically related to Tourette's and may be a different expression of the same factors that are important for the expression of tics. The genetic relationship of ADHD to Tourette syndrome, however, has not been fully established.


          


          Diagnosis


          According to the revised fourth edition of the Diagnostic and Statistical Manual of Mental Disorders ( DSM-IV-TR), Tourettes Disorder may be diagnosed when a person exhibits both multiple motor and one or more vocal tics (although these do not need to be concurrent) over the period of a year, with no more than three consecutive tic-free months. The previous DSM-IV included a requirement for "marked distress or significant impairment in social, occupational or other important areas of functioning", but this requirement was removed in the most recent update of the manual, in recognition that clinicians see patients who meet all the other criteria for Tourette's, but do not have distress or impairment. The onset must have occurred before the age of 18, and cannot be attributed to the "direct physiological effects of a substance or a general medical condition". Hence, other medical conditions that include tics or tic-like movementssuch as autism or other causes of tourettismmust be ruled out before conferring a Tourette's diagnosis.


          There are no specific medical or screening tests that can be used in diagnosing Tourette's; it is frequently misdiagnosed or underdiagnosed, partly because of the wide expression of severity, ranging from mild (the majority of cases) or moderate, to severe (the rare, but more widely-recognized and publicized cases). The diagnosis is made based on observation of the individual's symptoms and family history, and after ruling out secondary causes of tic disorders. In patients with a typical onset and a family history of tics or obsessivecompulsive disorder, a basic physical and neurological examination may be sufficient.


          If a physician believes that there may be another condition present that could explain tics, tests may be ordered as necessary to rule out that condition. An example of this is when diagnostic confusion between tics and seizure activity exists, which would call for an EEG, or if there are symptoms that indicate an MRI to rule out brain abnormalities. TSH levels can be measured to rule out hypothyroidism, which can be a cause of tics. Brain imaging studies are not usually warranted. In teenagers and adults presenting with a sudden onset of tics and other behavioural symptoms, a urine drug screen for cocaine and stimulants might be necessary. If a family history of liver disease is present, serum copper and ceruloplasmin levels can rule out Wilson's disease. However, most cases are diagnosed by merely observing a history of tics.


          Secondary causes of tics (not related to inherited Tourette syndrome) are commonly referred to as tourettism. Dystonias, choreas, other genetic conditions, and secondary causes of tics should be ruled out in the differential diagnosis for Tourette syndrome. Other conditions that may manifest tics or stereotyped movements include developmental disorders, autism spectrum disorders, and stereotypic movement disorder; Sydenham's chorea; idiopathic dystonia; and genetic conditions such as Huntington's disease, neuroacanthocytosis, Hallervorden-Spatz syndrome, Duchenne muscular dystrophy, Wilson's disease, and tuberous sclerosis. Other possibilities include chromosomal disorders such as Down syndrome, Klinefelter's syndrome, XYY syndrome and fragile X syndrome. Acquired causes of tics include drug-induced tics, head trauma, encephalitis, stroke, and carbon monoxide poisoning. The symptoms of Lesch-Nyhan syndrome may also be confused with Tourette syndrome. Most of these conditions are rarer than tic disorders, and a thorough history and examination may be enough to rule them out, without medical or screening tests.


          


          Screening


          Although not all people with Tourette's have comorbid conditions, most Tourette's patients presenting for clinical care at specialty referral centers may exhibit symptoms of other conditions along with their motor and phonic tics. Associated conditions include attention-deficit hyperactivity disorder (ADD or ADHD), obsessivecompulsive disorder (OCD), learning disabilities and sleep disorders. Disruptive behaviors, impaired functioning, or cognitive impairment in patients with comorbid Tourette's and ADHD may be accounted for by the comorbid ADHD, highlighting the importance of identifying and treating comorbid conditions. Disruption from tics is commonly overshadowed by comorbid conditions that present greater interference to the child. Tic disorders in the absence of ADHD do not appear to be associated with disruptive behaviour or functional impairment, while impairment in school, family, or peer relations is greater in patients who have more comorbid conditions and often determines whether therapy is needed.


          Because comorbid conditions such as OCD and ADHD can be more impairing than tics, these conditions are included in an evaluation of patients presenting with tics. "It is critical to note that the comorbid conditions may determine functional status more strongly than the tic disorder," according to Samuel Zinner, MD. The initial assessment of a patient referred for a tic disorder should include a thorough evaluation, including a family history of tics, ADHD, obsessivecompulsive symptoms, and other chronic medical, psychiatric and neurological conditions. Children and adolescents with TS who have learning difficulties are candidates for psychoeducational testing, particularly if the child also has ADHD. Undiagnosed comorbid conditions may result in functional impairment, and it is necessary to identify and treat these conditions to improve functioning. Complications may include depression, sleep problems, social discomfort and self-injury.


          


          Management
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          The treatment of Tourette's focuses on identifying and helping the individual manage the most troubling or impairing symptoms. Most cases of Tourette's are mild, and do not require pharmacological treatment; instead, psychobehavioral therapy, education, and reassurance may be sufficient. Treatments, where warranted, can be divided into those that target tics and comorbid conditions, which, when present, are often a larger source of impairment than the tics themselves. Not all people with tics have comorbid conditions, but when those conditions are present, they often take treatment priority.


          There is no cure for Tourette's and no medication that works universally for all individuals without significant adverse effects. Knowledge, education and understanding are uppermost in management plans for tic disorders. The management of the symptoms of Tourette's may include pharmacological, behavioural and psychological therapies. While pharmacological intervention is reserved for more severe symptoms, other treatments (such as supportive psychotherapy or cognitive behavioural therapy) may help to avoid or ameliorate depression and social isolation, and to improve family support. Educating a patient, family, and surrounding community (such as friends, school, and church) is a key treatment strategy, and may be all that is required in mild cases.
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          Medication is available to help when symptoms interfere with functioning. The classes of medication with the most proven efficacy in treating tics typical and atypical neuroleptics including risperidone (trade name Risperdal), ziprasidone (Geodon), haloperidol (Haldol), pimozide (Orap) and fluphenazine (Prolixin)can have long-term and short-term adverse effects. The antihypertensive agents clonidine (trade name Catapres) and guanfacine (Tenex) are also used to treat tics; studies show variable efficacy, but a lower side effect profile than the neuroleptics. Stimulants and other medications may be useful in treating ADHD when it co-occurs with tic disorders. Drugs from several other classes of medications can be used when stimulant trials fail, including guanfacine (trade name Tenex), atomoxetine (Strattera) and tricyclics. Clomipramine (Anafranil), a tricyclic antidepressant, and SSRIsa class of antidepressants including fluoxetine (Prozac), sertraline (Zoloft), and fluvoxamine (Luvox)may be prescribed when a Tourette's patient also has symptoms of obsessivecompulsive disorder.


          Because children with tics often present to physicians when their tics are most severe, and because of the waxing and waning nature of tics, it is recommended that medication not be started immediately or changed often. Frequently, the tics subside with explanation, reassurance, understanding of the condition and a supportive environment. When medication is used, the goal is not to eliminate symptoms: it should be used at the lowest possible dose that manages symptoms without adverse effects, given that these may be more disturbing than the symptoms for which they were prescribed.


          Cognitive behavioural therapy (CBT) is a useful treatment when OCD is present, and there is increasing evidence supporting the use of habit reversal in the treatment of tics. Relaxation techniques, such as exercise, yoga or meditation, may be useful in relieving the stress that may aggravate tics, but the majority of behavioural interventions (such as relaxation training and biofeedback, with the exception of habit reversal) have not been systematically evaluated and are not empirically supported therapies for Tourette's.


          


          Prognosis
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          Tourette syndrome is a spectrum disorderits severity ranges over a spectrum from mild to severe. The majority of cases are mild and require no treatment. In these cases, the impact of symptoms on the individual may be mild, to the extent that casual observers might not know of their condition. The overall prognosis is positive, but a minority of children with Tourette syndrome have severe symptoms that persist into adulthood. A study of 46 subjects at 19 years of age found that the symptoms of 80% had minimum to mild impact on their overall functioning, and that the other 20% experienced at least a moderate impact on their overall functioning. The rare minority of severe cases can inhibit or prevent individuals from holding a job or having a fulfilling social life. In a follow-up study of thirty-one adults with Tourette's, all patients completed high school, 52% finished at least two years of college, and 71% were full-time employed or were pursuing higher education.


          Regardless of symptom severity, individuals with Tourette's can expect to live a normal life span. Although the symptoms may be lifelong and chronic for some, the condition is not degenerative or life-threatening. Intelligence is normal in those with Tourette's, although there may be learning disabilities. There is no reliable means of predicting the outcome for a particular individual. The gene or genes associated with Tourette's have not been identified, and there is no potential "cure".


          Several studies have demonstrated that the condition in most children improves with maturity. Tics may be at their highest severity at the time that they are diagnosed, and often improve with understanding of the condition by individuals and their families and friends. The statistical age of highest tic severity is typically between eight and twelve, with most individuals experiencing steadily declining tic severity as they pass through adolescence. One study showed no correlation with tic severity and the onset of puberty, in contrast with the popular belief that tics increase at puberty. In many cases, a complete remission of tic symptoms occurs after adolescence. However, a study using videotape to record tics in adults found that, although tics diminished in comparison with childhood, and all measures of tic severity improved by adulthood, 90% of adults still had tics. Half of the adults who considered themselves tic-free still displayed evidence of tics.


          It is not uncommon for the parents of affected children to be unaware that they, too, may have had tics as children. Because Tourette's tends to subside with maturity, and because milder cases of Tourette's are now more likely to be recognized, the first realization that a parent had tics as a child may not come until their offspring is diagnosed. It is not uncommon for several members of a family to be diagnosed together, as parents bringing children to a physician for an evaluation of tics become aware that they, too, had tics as a child.


          Children with Tourette's may suffer socially if their tics are viewed as "bizarre". If a child has disabling tics, or tics that interfere with social or academic functioning, supportive psychotherapy or school accommodations can be helpful. Because comorbid conditions (such as ADHD or OCD) can cause greater impact on overall functioning than tics, a thorough evaluation for comorbidity is called for when symptoms and impairment warrant.
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          A supportive environment and family generally gives those with Tourette's the skills to manage the disorder. People with Tourette's may learn to camouflage socially inappropriate tics or to channel the energy of their tics into a functional endeavor. Accomplished musicians, athletes, public speakers, and professionals from all walks of life are found among people with Tourette's. Outcomes in adulthood are associated more with the perceived significance of having severe tics as a child than with the actual severity of the tics. A person who was misunderstood, punished, or teased at home or at school will fare worse than children who enjoyed an understanding and supportive environment.


          A controlled study on a small group of individuals with Tourette's found that young people with the syndrome have greater cognitive control over movements than their age-matched controls, possibly because the need to suppress tics results in a more efficient control over inhibitory movements, a skill that confers an advantage when switching between tasks. Children with Tourette's (in the absence of comorbid ADHD) performed more accurately on a goal-oriented eye-movement task, requiring active inhibition of automatic eye movements, and they made fewer errors than their unaffected peers, suggesting compensatory changes in the brain resulting in greater cognitive control. A subsequent study confirmed and extended the paradoxical result that individuals with Tourette's exhibit greater levels of cognitive control than age-matched healthy peers. A study of eight children, age 817, found that children with Tourette syndrome were quicker at processing certain mental grammar skills than are children without the condition. The abnormalities that lead to tics may also lead to "other rapid behaviors, including the cognitive processing of rule-governed forms in language and other types of procedural knowledge".


          


          Epidemiology


          Tourette syndrome is found among all social, racial and ethnic groups, has been reported in all parts of the world, and is three to four times more frequent among males than among females. The tics of Tourette syndrome begin in childhood and tend to remit or subside with maturity; thus, a diagnosis may no longer be warranted for many adults, and prevalence is much higher among children than adults. Children are five to twelve times more likely than adults to be identified as having tic disorders; as many as 1 in 100 people experience tic disorders, including chronic tics and transient tics in childhood.


          Discrepancies across current and prior prevalence estimates come from several factors: ascertainment bias in earlier samples drawn from clinically referred cases, assessment methods that may fail to detect milder cases, and differences in diagnostic criteria and thresholds. There were few broad-based community studies published before 2000 and until the 1980s, most epidemiological studies of Tourette syndrome were based on individuals referred to tertiary care or specialty clinics. Children with milder symptoms are unlikely to be referred to specialty clinics, so these studies have an inherent bias towards more severe cases. Studies of Tourette syndrome are vulnerable to error because tics vary in intensity and expression, are often intermittent, and are not always recognized by clinicians, patients, family members, friends or teachers; approximately 20% of persons with Tourette syndrome do not recognize that they have tics. Recent studiesrecognizing that tics may often be undiagnosed and hard to detectuse direct classroom observation and multiple informants (parent, teacher, and trained observers), and therefore record more cases than older studies relying on referrals. As the diagnostic threshold and assessment methodology have moved towards recognition of milder cases, the result is an increase in estimated prevalence.


          Tourette syndrome was once thought to be rare: in 1972, the US National Institutes of Health (NIH) believed there were fewer than 100 cases in the United States, and a 1973 registry reported only 485 cases worldwide. However, multiple studies published since 2000 have consistently demonstrated that the prevalence is much higher than previously thought. The emerging consensus is that 110 children per 1,000 have Tourette's, with several studies supporting a tighter range of 68 children per 1,000. Using year 2000 census data, a prevalence range of 110 per 1,000 yields an estimate of 53,000530,000 school-age children with Tourette's in the US and a prevalence range of 610 per 1,000 means that 64,000106,000 children aged 518 years may have Tourette's in the UK. Most of these children are undiagnosed and have mild symptoms without distress or impairment.


          


          History and research directions
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          A French doctor, Jean Marc Gaspard Itard, reported the first case of Tourette syndrome in 1825, describing Marquise de Dampierre, an important woman of nobility in her time. Jean-Martin Charcot, an influential French physician, assigned his resident Georges Albert douard Brutus Gilles de la Tourette, a French physician and neurologist, to study patients at the Salptrire Hospital, with the goal of defining an illness distinct from hysteria and from chorea.


          In 1885, Gilles de la Tourette published an account of nine patients, Study of a Nervous Affliction, concluding that a new clinical category should be defined. The eponym was later bestowed by Charcot after and on behalf of Gilles de la Tourette.


          Little progress was made over the next century in explaining or treating tics, and a psychogenic view prevailed well into the 20th century. The possibility that movement disorders, including Tourette syndrome, might have an organic origin was raised when an encephalitis epidemic from 19181926 led to a subsequent epidemic of tic disorders.


          During the 1960s and 1970s, as the beneficial effects of haloperidol (Haldol) on tics became known, the psychoanalytic approach to Tourette syndrome was questioned. The turning point came in 1965, when Arthur K. Shapirodescribed as "the father of modern tic disorder research"treated a Tourettes patient with haloperidol, and published a paper criticizing the psychoanalytic approach.


          Since the 1990s, a more neutral view of Tourette's has emerged, in which biological vulnerability and adverse environmental events are seen to interact. In 2000, the American Psychiatric Association published the DSM-IV-TR, revising the text of DSM-IV to no longer require that symptoms of tic disorders cause distress or impair functioning.


          Findings since 1999 have advanced TS science in the areas of genetics, neuroimaging, neurophysiology, and neuropathology. Questions remain regarding how best to classify Tourette syndrome, and how closely Tourette's is related to other movement disorders or psychiatric disorders. Good epidemiologic data is still lacking, and available treatments are not risk free and not always well tolerated. High-profile media coverage focuses on treatments that do not have established safety or efficacy, such as deep brain stimulation, and alternative therapies involving unstudied efficacy and side effects are pursued by many parents.


          


          Society and culture
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          Not everyone with Tourette's wants treatment or a "cure", especially if that means they may "lose" something else in the process. Some people believe that there may be latent advantages associated with genetic vulnerability to the syndrome. Cognitive control may be enhanced in young people with Tourette's because the need to suppress tics results in a more efficient control of inhibitions. There is evidence to support the clinical lore that children with "TS-only" (Tourette's in the absence of comorbid conditions) are unusually gifted: neuropsychological studies have identified advantages in children with TS-only. One study found that children with TS-only are faster than the average for their age group on timed motor coordination.


          Notable individuals with Tourette syndrome are found in all walks of life, including musicians, athletes and authors. The best-known example of a person who may have used obsessivecompulsive traits to advantage is Dr Samuel Johnson, the 18th-century English man of letters, who had Tourette syndrome as clearly evidenced by the writings of James Boswell. Johnson wrote A Dictionary of the English Language in 1747, and was a prolific writer, poet, and critic.


          Although it has been speculated that Mozart had Tourette's, no Tourette's expert or organization has presented credible evidence to show that this was the case, and there are problems with the available data.


          The entertainment industry often depicts those with Tourette syndrome as social misfits whose only tic is coprolalia, which has furthered stigmatization and the public's misunderstanding of those with Tourette's. The coprolalic symptoms of Tourette's are also fodder for radio and television talk shows in the US and in the British media.


          
            Retrieved from " http://en.wikipedia.org/wiki/Tourette_syndrome"
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          Tourism is travel for predominantly recreational or leisure purposes or the provision of services to support this leisure travel. The World Tourism Organization defines tourists as people who "travel to and stay in places outside their usual environment for not more than one consecutive year for leisure, business and other purposes not related to the exercise of an activity remunerated from within the place visited". Tourism has become a popular global leisure activity. In 2006, there were over 846 million international tourist arrivals.


          Tourism is vital for many countries such as Egypt, Thailand and many island nations such as Fiji, due to the large intake of money for businesses with their goods and services and the opportunity for employment in the service industries associated with tourism. These service industries include transportation services such as cruise ships and taxis, accommodation such as hotels and entertainment venues, and other hospitality industry services such as resorts.


          


          Definition
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          Hunziker and Krapf, in 1941, defined tourism as "the sum of the phenomena and relationships arising from the travel and stay of non-residents, insofar as they do not lead to permanent residence and are not connected with any earning activity." In 1976, the Tourism Society of England defined it as "Tourism is the temporary, short-term movement of people to destination outside the places where they normally live and work and their activities during the stay at each destination. It includes movements for all purposes." In 1981, International Association of Scientific Experts in Tourism defined Tourism in terms of particular activities selected by choice and undertaken outside the home environment.


          The United Nations classified three forms of tourism in 1994 in its Recommendations on Tourism Statistics: Domestic tourism, which involves residents of the given country traveling only within this country; Inbound tourism, involving non-residents traveling in the given country; and Outbound tourism, involving residents traveling in another country.


          The UN also derived different categories of tourism by combining the 3 basic forms of tourism: Internal tourism, which comprises domestic tourism and inbound tourism; National tourism, which comprises domestic tourism and outbound tourism; and International tourism, which consists of inbound tourism and outbound tourism. Intrabound tourism is a term coined by the Korea Tourism Organization and widely accepted in Korea. Intrabound tourism differs from domestic tourism in that the former encompasses policymaking and implementation of national tourism policies.


          Recently, the tourism industry has shifted from the promotion of inbound tourism to the promotion of intrabound tourism because many countries are experiencing tough competition for inbound tourists. Some national policymakers have shifted their priority to the promotion of intrabound tourism to contribute to the local economy. Examples of such campaigns include "See America" in the United States, "Malaysia Truly Asia" in Malaysia, "Get Going Canada" in Canada, "Wow Philippines" in the Philippines, "Uniquely Singapore" in Singapore, "100% Pure New Zealand" in New Zealand and "Incredible India" in India.


          


          World tourism statistics and rankings


          


          Most visited countries


          The World Tourism Organization, recognizes ten countries as the most visited in 2006 by number of travellers. Most are on the European continent.


          
            
              	Rank

              	Country

              	Continent

              	International tourist

              arrivals (2006)
            


            
              	1

              	[image: Flag of France]France

              	Europe

              	79.1 million
            


            
              	2

              	[image: Flag of Spain]Spain

              	Europe

              	58.5 million
            


            
              	3

              	[image: Flag of the United States]United States

              	North America

              	51.1 million
            


            
              	4

              	[image: Flag of the People's Republic of China]People's Republic of China

              	Asia

              	49.6 million
            


            
              	5

              	[image: Flag of Italy]Italy

              	Europe

              	41.1 million
            


            
              	6

              	[image: Flag of the United Kingdom]United Kingdom

              	Europe

              	30.1 million
            


            
              	7

              	[image: Flag of Germany]Germany

              	Europe

              	23.6 million
            


            
              	8

              	[image: Flag of Mexico]Mexico

              	North America

              	21.4 million
            


            
              	9

              	[image: Flag of Austria]Austria

              	Europe

              	20.3 million
            


            
              	10

              	[image: Flag of Russia]Russia

              	Europe

              	20.1 million
            

          


          


          International tourism receipts


          The World Tourism Organization, recognizes the following 10 countries as the top ten tourism earners for the year 2006. It is noticeable that most of them are on the European continent.


          
            
              	Rank

              	Country

              	Continent

              	International Tourism

              Receipts (2006)
            


            
              	1

              	[image: Flag of the United States]United States

              	North America

              	$85.7 billion
            


            
              	2

              	[image: Flag of Spain]Spain

              	Europe

              	$51.1 billion
            


            
              	3

              	[image: Flag of France]France

              	Europe

              	$42.9 billion
            


            
              	4

              	[image: Flag of Italy]Italy

              	Europe

              	$38.1 billion
            


            
              	5

              	[image: Flag of the People's Republic of China]People's Republic of China

              	Asia

              	$33,9 billion
            


            
              	6

              	[image: Flag of the United Kingdom]United Kingdom

              	Europe

              	$33.7 billion
            


            
              	7

              	[image: Flag of Germany]Germany

              	Europe

              	$32.8 billion
            


            
              	8

              	[image: Flag of Australia]Australia

              	Oceania

              	$17.8 billion
            


            
              	9

              	[image: Flag of Turkey]Turkey

              	Asia/Europe

              	$16.9 billion
            


            
              	10

              	[image: Flag of Austria]Austria

              	Europe

              	$16.7 billion
            

          


          


          The travel-most joyful nations of the world


          The Dresdner bank determined 2008 "in its" travel study among other things, which country "exports" by journeys at most money into other countries. The values originate from the World Trade Organization and from computations of the Dresdner bank.


          
            
              	Rank

              	Country

              	Continent

              	
                International Tourism

                The travel-most joyful nations of the world

                (2008)

              
            


            
              	1

              	[image: Flag of Germany]Germany

              	Europe

              	$84.7 billion
            


            
              	2

              	[image: Flag of the United States]United States

              	North America

              	$74.2 billion
            


            
              	3

              	[image: Flag of the United Kingdom]United Kingdom

              	Europe

              	$70.6 billion
            


            
              	4

              	[image: Flag of France]France

              	Europe

              	$34.1 billion
            


            
              	5

              	[image: Flag of the People's Republic of China]People's Republic of China

              	Asia

              	$28 billion
            


            
              	6

              	[image: Flag of Italy]Italy

              	Europe

              	$27.3 billion
            


            
              	7

              	[image: Flag of Japan]Japan

              	Asia

              	$26.6 billion
            


            
              	8

              	[image: Flag of Canada]Canada

              	North America

              	$23.1 billion
            


            
              	9

              	[image: Flag of Russia]Russia

              	Europe

              	$23 billion
            


            
              	10

              	[image: Flag of South Korea]South Korea

              	Asia

              	$22 billion
            

          


          


          Most visited attractions
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            [image: Great Wall of China, China.]

            
              Great Wall of China, China.
            

          


          
            [image: Colosseum, Rome, Italy.]

            
              Colosseum, Rome, Italy.
            

          


          
            [image: Taj Mahal, Agra, India.]

            
              Taj Mahal, Agra, India.
            

          


          Forbes Traveller released a ranking of the world's 50 most visited tourist attractions in 2007, including both international and domestic tourists. The following are the Top 10 attractions, followed by some other famous sites included within the list of the 50 most visited: It is noticeable that 4 out of the top 5, and 6 out of the top 10, are in the North America continent.


          
            
              	World's

              ranking

              	Tourist attraction

              	City and country

              	Number of

              visitors

              (millions)
            


            
              	1

              	Times Square

              	New York City, [image: Flag of the United States]United States

              	35
            


            
              	2

              	National Mall & Memorial Parks

              	Washington, D.C., [image: Flag of the United States]United States

              	25
            


            
              	3

              	Walt Disney World's Magic Kingdom

              	Lake Buena Vista, Orlando, [image: ] USA

              	16.6
            


            
              	4

              	Trafalgar Square

              	London, [image: Flag of the United Kingdom]United Kingdom

              	15
            


            
              	5

              	Disneyland

              	Anaheim, CA, [image: Flag of the United States]United States

              	14.7
            


            
              	6

              	Niagara Falls

              	Ontario, [image: ] USA

              	14
            


            
              	7

              	Fisherman's Wharf & Golden Gate Natl. R. Area

              	San Francisco,CA, [image: Flag of the United States]United States

              	13
            


            
              	8

              	Tokyo Disneyland & Tokyo DisneySea

              	Tokyo, [image: Flag of Japan]Japan

              	12.9
            


            
              	9

              	Notre-Dame de Paris

              	Paris, [image: Flag of France]France

              	12
            


            
              	10

              	Disneyland Paris

              	Paris, [image: Flag of France]France

              	10.6
            


            
              	

              	
                
                  Other famous destinations
                

              

              	

              	
            


            
              	11

              	The Great Wall of China

              	Badaling, [image: Flag of the People's Republic of China]China

              	10
            


            
              	18

              	Eiffel Tower

              	Paris, [image: Flag of France]France

              	6.7
            


            
              	31

              	Grand Canyon

              	Arizona, [image: Flag of the United States]United States

              	4.4
            


            
              	36

              	Statue of Liberty

              	New York, [image: Flag of the United States]United States

              	4.24
            


            
              	37

              	The Vatican and its museums

              	Rome, [image: Flag of Italy]Italy

              	4.2
            


            
              	39

              	The Colosseum

              	Rome, [image: Flag of Italy]Italy

              	4
            


            
              	47

              	Giza Pyramids

              	Cairo, [image: Flag of Egypt]Egypt

              	3
            


            
              	50

              	Taj Mahal

              	Agra, [image: Flag of India]India

              	2.4
            

          


          


          History


          Wealthy people have always traveled to distant parts of the world to see great buildings or other works of art, to learn new languages, to experience new cultures, or to taste new cuisine. As long ago as the time of the Roman Republic places such as Baiae were popular coastal resorts for the rich.


          
            [image: The Persepolis in Fars, Iran.]

            
              The Persepolis in Fars, Iran.
            

          


          The word tourism was used by 1811 and tourist by 1840. In 1936 the League of Nations defined foreign tourist as someone travelling abroad for at least twenty-four hours. It successor, the United Nations amended this definition in 1945 by including a maximum stay of six months.


          


          Pre twentieth century


          The history of European tourism can perhaps be said to originate with the medieval pilgrimage. Although undertaken primarily for religious reasons, the pilgrims in the Canterbury Tales quite clearly saw the experience as a kind of holiday (the term itself being derived from the 'holy day' and its associated leisure activities). Pilgrimages created a variety of tourist aspects that still exist - bringing back souvenirs, obtaining credit with foreign banks (in medieval times utilizing international networks established by Jews and Lombards), and making use of space available on existing forms of transport (such as the use of medieval English wine ships bound for Vigo by pilgrims to Santiago de Compostela). Pilgrimages are still important in modern tourism - such as to Lourdes or Knock in Ireland. But there are secular equivalents - Graceland and the grave of Jim Morrison in Pre Lachaise Cemetery.


          During the 17th century, it became fashionable in England to undertake a Grand Tour. The sons of the nobility and gentry were sent upon an extended tour of Europe as an educational experience. The 18th century was the golden age of the Grand Tour, and many of the fashionable visitors were painted at Rome by Pompeo Batoni. A modern equivalent of the Grand Tour is the phenomenon of the backpacker, although cultural holidays, such as those offered by Swan Hellenic, are also important.


          


          Health tourism
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              The Hagia Sophia, İstanbul, Turkey.
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              The Great Bath at the Roman Baths, in Bath, one of the world's first health tourism sites.
            

          


          Health tourism has long existed, but it was not until the eighteenth century that it became important. In England, it was associated with spas, places with supposedly health-giving mineral waters, treating diseases from gout to liver disorders and bronchitis. The most popular resorts were Bath, Cheltenham, Buxton, Harrogate, and Tunbridge Wells. Visits to take 'the waters' also allowed the visitors to attend balls and other entertainments. Continental Spas such as Carlsbad ( Karlovy Vary) attracted many fashionable travellers by the nineteenth century.


          


          Creative tourism


          Creative tourism has existed as a form of cultural tourism since the early beginnings of tourism itself. Its European roots date back to the time of the Grand Tour, which saw the sons of aristocratic families traveling for the purpose of (mostly interactive) educational experiences. More recently, creative tourism has been given its own name by Crispin Raymond and Greg Richards, who as a member of the Association for Tourism and Leisure Education (ATLAS) has directed a number of projects for the European Commission, including cultural tourism, crafts tourism or sustainable tourism. They have defined "creative tourism" as tourism related to the active participation of travelers in the culture of the host community, through interactive workshops and informal learning experiences.


          Meanwhile, the concept of creative tourism has been picked up by high-profile organizations such as UNESCO, who through the Creative Cities Network have endorsed creative tourism as an engaged, authentic experience that promotes an active understanding of the specific cultural features of a place.


          


          Leisure travel


          Leisure travel was associated with the industrialisation of United Kingdom  the first European country to promote leisure time to the increasing industrial population. Initially, this applied to the owners of the machinery of production, the economic oligarchy, the factory owners, and the traders. These comprised the new middle class. Cox & Kings were the first official travel company to be formed in 1758. Later, the working class could take advantage of leisure time.


          The British origin of this new industry is reflected in many place names. At Nice, France, one of the first and best-established holiday resorts on the French Riviera, the long esplanade along the seafront is known to this day as the Promenade des Anglais; in many other historic resorts in continental Europe, old well-established palace hotels have names like the Hotel Bristol, the Hotel Carlton or the Hotel Majestic - reflecting the dominance of English customers.


          Many tourists do leisure tourism in the tropics both in the summer and winter. It is often done in places such as Cuba, The Dominican Republic, Thailand, North Queensland in Australia and Florida in the United States.


          


          Winter tourism
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              The Matterhorn near Zermatt in the Swiss Alps.
            

          


          Winter sports were largely invented by the British leisured classes, initially at the Swiss village of Zermatt ( Valais), and St Moritz in 1864. The first packaged winter sports holidays took place in 1902 at Adelboden, Switzerland. Winter sports were a natural answer for a leisured class looking for amusement during the coldest season.


          Major ski resorts are located in various mainland European countries, Canada, the United States, Australia, New Zealand, Japan, Korea, Chile and Argentina.


          


          Mass tourism
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              Ciutat de les Arts i les Cincies, Valencia, Spain.
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              Saint Peter's Square, St. Peter's Basilica, Vatican City.
            

          


          
            [image: Baalbeck, Lebanon.]

            
              Baalbeck, Lebanon.
            

          


          Mass travel could only develop with improvements in technology allowed the transport of large numbers of people in a short space of time to places of leisure interest, and greater numbers of people began to enjoy the benefits of leisure time.


          In the United States, the first great seaside resort, in the European style, was Atlantic City, New Jersey, and Long Island.


          In Continental Europe, early resorts included Ostend (for the people of Brussels), and Boulogne-sur-Mer ( Pas-de-Calais) and Deauville ( Calvados) (for Parisians).
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              Iguazu Falls, Argentina-Brazil border.
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              Niagara Falls, United States-Canada border.
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          Recent developments
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              Disneyland, Tokyo, Japan.
            

          


          There has been an upmarket trend in the tourism over the last few decades, especially in Europe where international travel for short breaks is common. Tourists have higher levels of disposable income and greater leisure time and they are also better-educated and have more sophisticated tastes. There is now a demand for a better quality products, which has resulted in a fragmenting of the mass market for beach vacations; people want more specialised versions, such as Club 18-30, quieter resorts, family-oriented holidays, or niche market-targeted destination hotels.


          The developments in technology and transport infrastructure, such as Jumbo jets and low-cost airlines, and more accessible airports have made many types of tourism more affordable. There have also been changes in lifestyle, such as retiree-age people who sustain year round tourism. This is facilitated by internet sales of tourism products. Some sites have now started to offer dynamic packaging, in which an inclusive price is quoted for a tailor-made package requested by the customer upon impulse.


          There have been a few setbacks in tourism, such as the September 11, 2001 attacks and terrorist threats to tourist destinations such as Bali and European cities. Some of the tourist destinations, including the beach resorts of Cancn have lost popularity due to shifting tastes. In this context, the excessive building and environmental destruction often associated with traditional "sun and beach" tourism may contribute to a destination's saturation and subsequent decline. Spain's Costa Brava, a popular 1960s and 1970s beach location is now facing a crisis in its tourism industry. On December 26, 2004 a tsunami, caused by the 2004 Indian Ocean earthquake hit Asian countries bordering the Indian Ocean, and also the Maldives. Tens of thousands of lives were lost, and many tourists died. This, together with the vast clean-up operation in place, has stopped or severely hampered tourism to the area.


          The terms tourism and travel are sometimes used interchangeably. In this context travel has a similar definition to tourism, but implies a more purposeful journey. The terms tourism and tourist are sometimes used pejoratively, to imply a shallow interest in the cultures or locations visited by tourists.


          


          Eco-tourism


          Sustainable tourism is becoming more popular as people start to realize the devastating effects poorly planned tourism can have on communities. Receptive tourism is now growing at a very rapid rate in many developing countries, where it is often the most important economic activity in local GDP.


          


          Medical tourism


          When there is a significant price difference between countries for a given medical procedure particularly in South East Asia, India and Eastern Europe or where there are different regulatory regimes between countries in relation to particular medical procedures (eg dentistry) travelling to take advantage of the price or regulatory differences is often referred to as "medical tourism".


          


          Other developments


          Creative tourism More recently, creative tourism has gained popularity as a form of cultural tourism, drawing on active participation by travelers in the culture of the host communities they visit. Several countries offer examples of this type of tourism development, including the United Kingdom, Spain, Italy and New Zealand.


          Adventure tourism Tourists are looking for an adventure when they travel, see the destination more like a local would experience it. [Private tour guides] are an excellent way to get fast insight into a country and also help locals earn an income.


          In recent years, second holidays or vacations have become more popular as people's discretionary income increases. Typical combinations are a package to the typical mass tourist resort, with a winter skiing holiday or weekend break to a city or national park.


          Dark tourism One emerging area of special interest tourism has been identified by Lennon and Foley (2000) as "dark" tourism. This type of tourism involves visits to "dark" sites such as battlegrounds, scenes of horrific crimes or acts of genocide, for example concentration camps. Dark tourism poses severe ethical and moral dilemmas: should these sites be available for visitation and, if so, what should the nature of the publicity involved be. Dark tourism remains a small niche market driven by varied motivations, such as mourning, remembrance, macabre curiosity or even entertainment. Its early origins are rooted in fairgrounds and medieval fairs.


          


          Growth
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          The World Tourism Organization (UNWTO) forecasts that international tourism will continue growing at the average annual rate of 4%. By 2020 Europe will remain the most popular destination, but its share will drop from 60% in 1995 to 46%. Long-haul will grow slightly faster than intraregional travel and by 2020 its share will increase from 18% in 1995 to 24%.


          With the advent of e-commerce, tourism products have become one of the most traded items on the internet. Tourism products and services have been made available through intermediaries, although tourism providers (hotels, airlines, etc.) can sell their services directly. This has put pressure on intermediaries from both on-line and traditional shops.


          It has been suggested there is a strong correlation between Tourism expenditure per capita and the degree to which countries play in the global context. Not only as a result of the important economic contribution of the tourism industry, but also as an indicator of the degree of confidence with which global citizens leverage the resources of the globe for the benefit of their local economies. This is why any projections of growth in tourism may serve as an indication of the relative influence that each country will exercise in the future.


          Space tourism is expected to "take off" in the first quarter of the 21st century, although compared with traditional destinations the number of tourists in orbit will remain low until technologies such as a space elevator make space travel cheap.


          Technological improvement is likely to make possible air-ship hotels, based either on solar-powered airplanes or large dirigibles. Underwater hotels, such as Hydropolis, expected to open in Dubai in 2009, will be built. On the ocean tourists will be welcomed by ever larger cruise ships and perhaps floating cities.


          


          Negative impacts


          Attracting a high volume of tourists can have negative impacts, such as the impact of 33 million tourists a year on the city of New York, or the potential to impact fragile environments, or the impact of the December 26, 2004 tsunami on the tourists themselves. The environment can be affected negatively by cruise ship pollution in many ways, including ballast water discharge, and by pollution from aircraft.
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              	Tower Bridge
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              Tower Bridge from the North Bank at dusk
            


            
              	Carries

              	A100 Tower Bridge Road - motor vehicles, pedestrians
            


            
              	Crosses

              	Thames
            


            
              	Locale

              	London
            


            
              	Maintained by

              	Bridge House Estates
            


            
              	Design

              	Bascule bridge, suspension bridge
            


            
              	Longestspan

              	61 m (200 ft)
            


            
              	Totallength

              	244 m (800 ft)
            


            
              	Clearance below

              	8.6 m (closed), 42.5 m (open)
            


            
              	Openingdate

              	30 June 1894
            

          


          Tower Bridge is a combined bascule and suspension bridge in London, England over the River Thames. It is close to the Tower of London, which gives it its name. It has become an iconic symbol of London. Tower Bridge is one of several London bridges owned and maintained by the City Bridge Trust, a charitable trust overseen by the City of London Corporation.


          Tower Bridge is sometimes mistakenly referred to as London Bridge, which is actually the next bridge upstream. A popular urban legend is that, in 1968 Robert McCulloch, the purchaser of the old London Bridge which was later shipped to Lake Havasu City, Arizona, believed mistakenly that he was buying Tower Bridge, but this was denied by McCulloch himself and has been debunked by Ivan Luckin, the seller of the bridge.


          


          Design
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          In the second half of the 19th century, increased commercial development in the East End of London led to a requirement for a new river crossing downstream of London Bridge. A traditional fixed bridge could not be built because it would cut off access to the port facilities in the Pool of London, between London Bridge and the Tower of London.


          A Special Bridge or Subway Committee was formed in 1876, chaired by A. J. Altman, to find a solution to the river crossing problem. It opened the design of the crossing to public competition. Over 50 designs were submitted, including one from civil engineer Sir Joseph Bazalgette. The evaluation of the designs was surrounded by controversy, and it was not until 1884 that a design submitted by Horace Jones, the City Architect (who was also one of the judges), was approved.


          Jones' engineer, Sir John Wolfe Barry devised the idea of a bascule bridge 800 feet (244 m) in length with two towers each 213 feet (65 m) high, built on piers. The central span of 200 feet (61 m) between the towers was split into two equal bascules or leaves, which could be raised to an angle of 83 degrees to allow river traffic to pass. The bascules, weighing over 1,000 tons each, were counterbalanced to minimize the force required and allow raising in five minutes.


          The two side-spans are suspension bridges, each 270feet (82m) long, with the suspension rods anchored both at the abutments and through rods contained within the bridge's upper walkways. The pedestrian walkways are 143feet (44m) above the river at high tide.


          Construction started in 1886 and took eight years with five major contractors  Sir John Jackson (foundations), Baron Armstrong (hydraulics), William Webster, Sir H.H. Bartlett, and Sir William Arrol & Co.  and employed 432 construction workers. E W Crutwell was the resident engineer for the construction.


          Two massive piers, containing over 70,000 tons of concrete, were sunk into the river bed to support the construction. Over 11,000 tons of steel provided the framework for the towers and walkways. This was then clad in Cornish granite and Portland stone, both to protect the underlying steelwork and to give the bridge a pleasing appearance.


          Jones died in 1887, and George D. Stevenson took over the project. Stevenson replaced Jones' original brick facade with the more ornate Victorian Gothic style that makes the bridge a distinctive landmark, and was intended to harmonise the bridge with the nearby Tower of London.


          The bridge was officially opened on 30 June 1894 by the Prince of Wales, the future King Edward VII, and his wife, Alexandra of Denmark.


          The bridge connected Iron Gate, on the north bank of the river, with Horsleydown Lane, on the south  now known as Tower Bridge Approach and Tower Bridge Road, respectively. It largely replaced Tower Subway, 400 m to the west, the world's first underground railway (1870). Until the bridge was opened, the subway was the shortest way to cross the river from Tower Hill to Tooley Street in Southwark.


          The total cost of construction was 1,184,000.


          


          Hydraulic system
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          The original raising mechanism was powered by pressurised water stored in six hydraulic accumulators.


          The system was designed and installed by Sir W. G. Armstrong Mitchell & Company of Newcastle upon Tyne. Water, at a pressure of 750 psi, was pumped into the accumulators by two 360 hp stationary steam engines, each driving a force pump from its piston tail rod. The accumulators each comprise a 20-inch ram on which sits a very heavy weight to maintain the desired pressure.


          In 1974, the original operating mechanism was largely replaced by a new electro-hydraulic drive system, designed by BHA Cromwell House. The only components of the original system still in use are the final pinions, which engage with the racks fitted to the bascules. These are driven by modern hydraulic motors and gearing, using oil rather than water as the hydraulic fluid.


          Some of the original hydraulic machinery has been retained, although it is no longer in use. It is open to the public and forms the basis for the bridge's museum, which resides in the old engine rooms on the south side of the bridge. The museum includes the steam engines, two of the accumulators and one of the hydraulic engines that moved the bascules, along with other related artefacts.


          


          The third steam engine


          During World War II, as a precaution against the existing engines being damaged by enemy action, a third engine was installed in 1942. This was a 150 hp horizontal cross-compound engine built by Vickers Armstrong Ltd., at their Elswick works in Newcastle-upon-Tyne. It was fitted with a 9 feet diameter flywheel weighing 9 tons, and was governed to a speed of 30 rpm.


          The engine became redundant when the rest of the system was modernised in 1974, and was donated to the Forncett Industrial Steam Museum by the Corporation of the City of London.


          


          Navigation control


          To control the passage of river traffic through the bridge, a number of different rules and signals were employed. Daytime control was provided by red semaphore signals, mounted on small control cabins on either end of both bridge piers. At night, coloured lights were used, in either direction, on both piers: two red lights to show that the bridge was closed, and two green to show that it was open. In foggy weather, a gong was sounded as well.


          Vessels passing through the bridge had to display signals too: by day, a black ball at least 2feet (0.61m) in diameter was to be mounted high-up where it could be seen; by night, two red lights in the same position. Foggy weather required repeated blasts from the ship's steam whistle.


          If a black ball was suspended from the middle of each walkway (or a red light at night) this indicated that the bridge could not be opened. These signals were repeated about 1,000yards (910m) downstream, at Cherry Garden Pier, where boats requiring to pass through the bridge had to hoist their signals/lights and sound their horn, as appropriate, to alert the Bridge Master.


          Some of the control mechanism for the signalling equipment has been preserved and may be seen working in the bridge's museum.


          


          Reaction


          Although the bridge is an undoubted landmark, professional commentators in the early 20th century were critical of its aesthetics. "It represents the vice of tawdriness and pretentiousness, and of falsification of the actual facts of the structure", wrote H. H. Statham, while Frank Brangwyn stated that "A more absurd structure than the Tower Bridge was never thrown across a strategic river".


          Architectural historian Dan Cruickshank selected the bridge as one of his four choices for the 2002 BBC television documentary series Britain's Best Buildings.


          


          Incidents


          At 21:35 on 30 December 1952, a crowded double-decker London bus (an RT), on route 78 to Dulwich, jumped over the gap when the bridge started to open while it was halfway across.


          On 5 April 1968 a Hawker Hunter FGA.9 jet fighter from No.1 Squadron RAF, flown by Flt Lt Al Pollock, flew under Tower Bridge. Unimpressed that senior staff were not going to celebrate the RAF's 50th birthday with a fly-past, Pollock decided to do something himself. Without authorisation, Pollock flew the Hunter at low level down the Thames, past the Houses of Parliament, and continued on to Tower Bridge. He flew the Hunter beneath the bridge's walkway, remarking afterwards it was an afterthought when he saw the bridge looming ahead of him. Pollock was placed under arrest upon landing, and discharged from the RAF on medical grounds without the chance to defend himself at a court martial. (See also: Hawker Hunter Tower Bridge incident.)


          In May 1997, the motorcade of United States President Bill Clinton was divided by the 'unexpected' opening of the bridge. Thames sailing barge Gladys, on her way to a gathering at St Katharine Docks, arrived on schedule and the bridge was duly opened for her. Returning from a Thames-side lunch at Le Pont de la Tour restaurant, with UK Prime Minister Tony Blair, President Clinton was less punctual, and arrived just as the bridge was rising. The bridge opening split the motorcade in two, much to the consternation of security staff. A spokesman for Tower Bridge is quoted as saying, 'We tried to contact the American Embassy, but they wouldn't answer the 'phone.'


          On 19 August 1999, Jef Smith, a Freeman of the City of London, drove a 'herd' of two sheep across the bridge. He was exercising an ancient permission, granted as a right to Freemen, to make a point about the powers of older citizens and the way in which their rights were being eroded.


          


          Tower Bridge today
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          Road traffic


          Tower Bridge is still a busy and vital crossing of the Thames: it is crossed by over 40,000 people (motorists and pedestrians) every day. The bridge is on the London Inner Ring Road, and (as of 2007) is on the eastern boundary of the London congestion charge zone. (Drivers do not incur a charge by crossing the bridge.)


          In order to maintain the integrity of the historic structure, the City of London Corporation have imposed a 20miles per hour (32km/h) speed restriction, and an 18 ton weight limit on vehicles using the bridge. A sophisticated camera system measures the speed of traffic crossing the bridge, utilising a number plate recognition system to send fixed penalty charges to speeding drivers.


          A second system monitors other vehicle parameters. Induction loops and piezo-electric detectors are used to measure the weight, the height of the chassis above ground level, and the number of axles for each vehicle.
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              Bridge open to admit

              HMS Northumberland (F238)
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          River traffic


          The bascules are raised around 1000 times a year. River traffic is now much reduced, but it still takes priority over road traffic. Today, 24 hours' notice is required before opening the bridge.


          A computer system was installed in 2000 to control the raising and lowering of the bascules remotely. Unfortunately it proved less reliable than desired, resulting in the bridge being stuck in the open or closed positions on several occasions during 2005, until its sensors were replaced.


          


          Tower Bridge Exhibition


          The high-level walkways between the towers gained an unpleasant reputation as a haunt for prostitutes and pickpockets and were closed in 1910. In 1982 they were reopened as part of the Tower Bridge Exhibition, an exhibition now housed in the bridge's twin towers, the high-level walkways and the Victorian engine rooms. The walkways boast stunning views of the River Thames and many famous London sites, serving as viewing galleries for over 380,000 tourists who visit each year. The exhibition also uses films, photos and interactives to explain why and how Tower Bridge was built. Visitors can access the original steam engines that once powered the bridge bascules, housed in a building close to the south end of the bridge.


          A Behind the Scenes tour can be booked in advance, during which it is possible to see the bridge's command centre, from where the raising of the bascules is controlled for a vessel to pass through, and go down into the bascule chambers too.


          [bookmark: 2008-2012_facelift]


          2008-2012 facelift


          In April 2008 it was announced that the bridge will undergo a 'facelift' costing 4m, and taking four years to complete. The work entails stripping-off the existing paint and repainting in blue and white. Each section will be enshrouded in scaffolding to prevent the old paint falling into the Thames causing pollution. Starting in summer 2008, contractors will work on a quarter of the bridge at a time to minimise disruption, but some road closures are inevitable. The bridge will remain open until winter 2010, but is then expected to be closed for several months. It is hoped that the completed work will last 25 years.
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              	UNESCO World Heritage Site
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              	StateParty
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              	Type

              	Cultural
            


            
              	Criteria

              	ii, iv
            


            
              	Reference

              	488
            


            
              	Region

              	Europe and North America
            


            
              	Inscription history
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              	1988 (12th Session)
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          Her Majesty's Royal Palace and Fortress, more commonly known as the Tower of London (and historically as The Tower), is a historic monument in central London, England, on the north bank of the River Thames. It is located within the London Borough of Tower Hamlets and is separated from the eastern edge of the City of London by the open space known as Tower Hill.


          The Tower of London is often identified with the White Tower, the original stark square fortress built by William the Conqueror in 1078. However, the tower as a whole is a complex of several buildings set within two concentric rings of defensive walls and a moat.


          The tower's primary function was a fortress, a royal palace, and a prison (particularly for high status and royal prisoners, such as the Princes in the Tower and the future Queen Elizabeth I). This last use has led to the phrase "sent to the Tower" (meaning "imprisoned"). It has also served as a place of execution and torture, an armoury, a treasury, a zoo, the Royal Mint, a public records office, an observatory, and since 1303, the home of the Crown Jewels of the United Kingdom.


          


          Location
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          The Tower is located at the eastern boundary of the City of London financial district, adjacent to the River Thames and Tower Bridge. Between the river and the Tower is Tower Wharf, a freely accessible walkway with views of the river, tower and bridge, together with HMS Belfast and London City Hall on the opposite bank.


          The nearest public transport locations are:


          
            	Tower Hill tube station (London Underground District and Circle lines);


            	Tower Gateway DLR station ( Docklands Light Railway);(closed until end of September)


            	Fenchurch Street railway station ( National Rail);


            	Tower Millennium Pier (river cruise boats);


            	St Katherine's Dock ( Thames Clipper commuter boats).

          


          


          Description
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          At the centre of the Tower of London stands the Norman White Tower. It is 90 feet (27m) high and the walls vary from 15 feet (4.5m) thick at the base to almost 11 feet (3.3m) in the upper parts. Above the battlements rise four turrets; three of them are square, but the one on the northeast is circular. This turret once contained the first royal observatory. Henry III had the exterior of the building whitewashed in 1240, which is how the tower got its name.


          The White Tower is situated in the Inner Ward, defended by a massive curtain wall, which has thirteen towers:


          
            	Bloody Tower (or the Garden Tower), so named after a legend that the Princes in the Tower were murdered there.


            	Bell Tower


            	Beauchamp Tower (pronounced 'Beecham')


            	Deveraux Tower


            	Flint Tower


            	Bowyer Tower


            	Brick Tower


            	Martin Tower


            	Constable Tower


            	Broad Arrow Tower


            	Salt Tower


            	Lanthorn Tower


            	Wakefield Tower

          


          The entrance to the Inner Ward is on the south side under the Bloody Tower. Outside of this is the Outer Ward, defended by a second massive curtain wall, flanked by six towers facing the river:


          
            	Byward Tower


            	St Thomas's Tower, built between 1275-1279 by Edward I to provide additional royal accommodation for the King.


            	Cradle Tower


            	Develin Tower


            	Middle Tower


            	Well Tower

          


          On the north face of the outer wall are three semicircular bastions. A ditch or moat, now dry, encircles the whole, crossed at the southwestern angle by a stone bridge, leading to the Byward Tower from the Middle Tower - a gateway which had formerly an outwork, called the Lion Tower.


          The water entrance to the Tower is often referred to as Traitor's Gate because prisoners accused of treason such as Queen Anne Boleyn and Sir Thomas More passed through it. Traitor's Gate cuts through St Thomas's Tower and replaced Henry III's watergate in the Bloody Tower behind it. Behind Traitors Gate in the pool was an engine used to raise water to a cistern located on the roof of the White Tower. The engine was originally powered by the force of the tide or by horsepower and eventually by steampower; this was adapted around 1724 to drive machinery for boring gun barrels. It was removed in the 1860s. The Tudor Timber Framing seen above the great arch of Traitor's Gate dates from 1532 and was restored in the 19th century.


          The Tower today is principally a tourist attraction. Besides the buildings themselves, the British Crown Jewels, a fine armour collection from the Royal Armouries, and a remnant of the wall of the Roman fortress are on display.


          The tower is manned by the Yeomen Warders (known as Beefeaters), who act as tour guides, provide security, and are a tourist attraction in their own right. Every evening, the warders participate in the Ceremony of the Keys as the Tower is secured for the night.


          


          History
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          The Tower of London was founded in 1078 when William the Conqueror ordered the White Tower to be built inside the southeast angle of the city walls, adjacent to the Thames. This was as much to protect the Normans from the people of the City of London as to protect London from outside invaders. William ordered the tower to be built of Caen stone, which he had specially imported from France. He appointed Gundulf, Bishop of Rochester, as the architect.


          Some writers, such as William Shakespeare in his play Richard III, have ascribed an earlier origin to the Tower of London and have stated that it was built by Julius Caesar. This supposed Roman origin is a myth, however, as is the story that the mortar used in its construction was tempered by the blood of beasts.


          In the 12th century, King Richard the Lionheart enclosed the White Tower with a curtain wall and had a moat dug around it filled with water from the Thames. The moat was not successful until Henry III, in the 13th century, employed a Dutch moat-building technique. This king greatly strengthened the curtain wall, breaking down the city wall to the east, to extend the circuit, despite the protests of the citizens of London and even supernatural warnings, according to chronicler Matthew Paris. Henry III transformed the tower into a major royal residence and had palatial buildings constructed within the Inner Bailey.


          The fortification was completed between 1275 and 1285 by Edward I, who built the outer curtain wall, completely enclosing the inner wall and thus creating a concentric double defence. He filled in the moat and built a new moat around the new outer wall.


          The tower remained a royal residence until the time of Oliver Cromwell, who demolished the old palatial buildings.


          


          Menagerie


          A Royal Menagerie was established at the tower in the 13th century, possibly as early as 1204 during the reign of John I, and probably stocked with animals from an earlier menagerie started in 1125 by Henry I at his palace in Woodstock, near Oxford; William of Malmesbury reported that Henry had lions, leopards, lynxes and camels among other animals there. Its year of origin is often stated as 1235, when Henry III received a wedding gift of three leopards (so recorded, although they may have been lions) from Frederick II, Holy Roman Emperor. In 1264, they were moved to the Bulwark, which was duly renamed the Lion Tower, near the main western entrance. It was opened as an occasional public spectacle in the reign of Elizabeth I. A lion skull was radiocarbon dated to between 1280 and 1385, making it the earliest medieval big cat known in Britain.


          The menagerie was open to the public by the 18th century; admission was a sum of three half-pence or the supply of a cat or dog for feeding to the lions. This was where William Blake saw the tiger which may have inspired his poem The Tyger. The menagerie's last director, Alfred Cops, who took over in 1822, found the collection in a dismal state but restocked it and issued an illustrated scientific catalogue. Partly for commercial reasons and partly for animal welfare, the animals were moved to the Zoological Society of London's London Zoo when it opened. The last of the animals left in 1835, and most of the Lion Tower was demolished soon after, although Lion Gate remains.


          


          Ravens
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          It had been thought that there have been at least six ravens in residence at the tower for centuries. It was said that Charles II ordered their removal following complaints from John Flamsteed, the Royal Astronomer. However, they were not removed because Charles was then told of the legend that if the ravens ever leave the Tower of London, the White Tower, the monarchy, and the entire kingdom would fall (the London Stone has a similar legend). Charles, following the time of the English Civil War, superstition or not, was not prepared to take the chance, and instead had the observatory moved to Greenwich.


          The earliest known reference to a tower raven is a picture in the newspaper The Pictorial World in 1885. This and scattered subsequent references to the tower ravens, both literary and visual, which appear in the late nineteenth to early twentieth century place them near the monument commemorating those beheaded at the tower, popularly known as the scaffold. This strongly suggests that the ravens, which are notorious for gathering at gallows, were originally used to dramatize tales of imprisonment and execution at the tower told by the Yeomen Warders to tourists. There is evidence that the original ravens were donated to the tower by the Earls of Dunraven, perhaps because of their association with the Celtic raven-god Bran. However wild ravens, which were once abundant in London and often seen around meat markets (such as nearby Eastcheap) feasting for scraps, could have roosted at the tower in earlier times.


          The legend that Britain will fall if the ravens leave the tower appears to date from autumn of 1944, and to come from the Stag Brewery in London, where ravens were used as mascots and perhaps unofficial spotters for enemy bombers.


          No one can remember the tower without ravens, though during the Second World War most of them perished through shock during bombing raids  the sole survivor being a bird called 'Grip'. However, before the tower reopened to the public on 1 January 1946, care was taken to ensure that a new set of ravens was in place.


          There are currently nine ravens, whose wings are clipped to prevent them from flying away, and they are cared for by the Ravenmaster, a duty given to one of the Yeomen Warders. The ravens' names/gender/age are (as of November 2006):


          
            	Gwylum (male, 18 years old)


            	Thor (male, 15 years old)


            	Hugin (female, 11 years old)


            	Munin (female, 11 years old)


            	Branwen (female, 3 years old)


            	Bran (male, 3 years old)


            	Gundulf (male, 1 year old)


            	Baldrick (male, 1 year old)


            	Fleur (female, 4 years old)

          


          The oldest raven ever to serve at the Tower of London was called Jim Crow, who died at the age of 44.


          In 2006, ahead of the H5N1 avian influenza scare, the ravens were moved indoors; as of July 2006, they are once again free to roam about the grounds within the tower complex.


          


          Prisoners


          The first prisoner was Ranulf Flambard in 1100 who, as Bishop of Durham, was found guilty of extortion. He had been responsible for various improvements to the design of the tower after the first architect Gundulf moved back to Rochester. He escaped from the White Tower by climbing down a rope, which had been smuggled into his cell in a wine casket.


          Other prisoners include:


          
            	Gruffydd ap Llywelyn Fawr (c. 1200 March 1, 1244) a Welsh prince, the eldest but illegitimate son of Llywelyn the Great ("Llywelyn Fawr"). He fell to his death whilst trying to escape from a cell in the Tower.

          


          
            	John Balliol King of Scotland - after being forced to abdicate the crown of Scotland by Edward I he was imprisoned in the Tower from 1296 to 1299.

          


          
            	David II King of Scotland

          


          
            	John II King of France

          


          
            	Henry Laurens, the third President of the Continental Congress of Colonial America.

          


          
            	Charles I de Valois, Duke of Orlans was one of the many French noblemen wounded in the Battle of Agincourt on October 25, 1415. Captured and taken to England as a hostage, he remained in captivity for twenty-five years, at various places including Wallingford Castle. Charles is remembered as an accomplished poet owing to the more than five hundred extant poems he produced, most written while a prisoner.

          


          
            	St. Thomas More was imprisoned on April 17, 1535. He was executed on July 6, 1535 and his body was buried at the Tower of London.

          


          
            	Henry VI of England was imprisoned in the Tower, where he was murdered on 21 May 1471. Popular legend has accused Richard, Duke of Gloucester of his murder. Each year on the anniversary of Henry VI's death, the Provosts of Eton College and King's College, Cambridge, lay roses and lilies on the altar which stands where he died.

          


          
            	Edward V of England and his brother Richard of Shrewsbury, also known as the Princes in the Tower.

          


          
            	Margaret of Anjou, consort of Henry VI.

          


          
            	Sir William de la Pole. A distant relative of King Henry VIII, he was incarcerated at the Tower for 37 years (1502-1539) for allegedly plotting against Henry VII, thus becoming the longest-held prisoner.

          


          
            	Edward Seymour, 1st Duke of Somerset, and his steward Sir John Thynne.

          


          
            	The future Queen Elizabeth I, imprisoned for two months in 1554 for her alleged involvement in Wyatt's Rebellion.

          


          
            	John Gerard, S.J., an English Jesuit priest operating undercover during the reign of Queen Elizabeth I, when Catholics were being persecuted. He was captured and tortured and incarcerated in the Salt Tower before making a daring escape by rope across the moat.

          


          
            	Sir Walter Raleigh spent thirteen years (1603-1616) imprisoned at the Tower but was able to live in relative comfort in the Bloody Tower with his wife and two children. For some of the time he even grew tobacco on Tower Green, just outside his apartment. While imprisoned, he wrote The History of the World.

          


          
            	Nicholas Woodcock. He was a sailor who had worked for the Muscovy Company on voyages of exploration and exploitation (walruses and whales) in the early 17th century. He spent sixteen months (1612-13) in the "gatehouse and tower" for leading a ship from San Sebastin on a whaling voyage to Spitsbergen in 1612.

          


          
            	Niall Garve O'Donnell, an Irish nobleman, a one-time ally of the English against his cousin, Red Hugh O'Donnell.

          


          
            	Guy Fawkes, famous for his part in the Gunpowder Plot, was brought to the Tower to be interrogated by a council of the King's Ministers. However, he was not executed at the tower. When he confessed, he was sentenced to be hanged, drawn and quartered in the Old Palace Yard at Westminster; however, he escaped his fate by jumping off the scaffold at the gallows which in turn broke his neck and killed him.

          


          
            	Johan Anders Jgerhorn, a Swedish officer from Finland, Lord Edward FitzGerald's friend, participating in the Irish independence movement. He spent two years in the Tower (1799-1801), but was released because of Russian interests.

          


          
            	Lord George Gordon, instigator of the Gordon Riots in 1780, spent 6 months in the Tower while awaiting trial on the charge of high treason.

          


          
            	Rudolf Hess, deputy leader of the German Nazi Party, the last State prisoner to be held in the tower, in May 1941.

          


          
            	The Kray twins, the last prisoners to be held, for a few days in 1952, for failing to report for national service.

          


          


          Torture


          Inside the torture chambers of the tower various implements of torture were used such as the Scavengers daughter, a kind of compression device, and the Rack, also known as the Duke of Exeter's Daughter.


          Anne Askew is the only woman on record to have been tortured in the tower, after being taken there in 1546 on a charge of heresy. Sir Anthony Kingston, the Constable of the Tower of London, was ordered to torture Anne in an attempt to force her to name other Protestants. Anne was put on the Rack. Kingston was so impressed with the way Anne behaved that he refused to carry on torturing her, and Henry VIII's Lord Chancellor had to take over.


          


          Executions
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          Lower-class criminals were usually executed by hanging at one of the public execution sites outside the Tower. High-profile convicts, such as Thomas More, were publicly beheaded on Tower Hill. Seven nobles (five of them ladies) were beheaded privately on Tower Green, inside the complex, and then buried in the " Chapel Royal of St. Peter ad Vincula" (Latin for "in chains," making him an appropriate patron saint for prisoners) next to the Green. Some of the nobles who were executed outside the Tower are also buried in that chapel. ( External link to Chapel webpage) The names of the seven beheaded on Tower Green for treason alone are:


          
            	William Hastings, 1st Baron Hastings (1483)


            	Anne Boleyn (1536)


            	Margaret Pole, Countess of Salisbury (1541)


            	Catherine Howard (1542)


            	Jane Boleyn, Viscountess Rochford (1542)


            	Lady Jane Grey (1554)


            	Robert Devereux, 2nd Earl of Essex (1601)
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          George, Duke of Clarence, the brother of Edward IV of England, was executed for treason in the Tower in February 1478, but not by beheading (and probably not by being drowned in a butt of Malmsey wine, despite what Shakespeare wrote).


          When Edward IV died, he left two young sons behind: the Princes in the Tower. His brother Richard, the Duke of Gloucester, was made Regent until the older of his two sons, Edward V, should come of age. According to Thomas More's History of Richard III, Richard hired men to kill them, and, one night, the two Princes were smothered with their pillows. Many years later, bones were found buried at the foot of a stairway in the Tower, which are thought to be those of the princes. Richard was crowned King Richard III of England.


          The last execution at the Tower was that of German spy Josef Jakobs on 14 August 1941 by firing squad formed from the Scots Guards.


          


          Recent history


          The military use of the Tower as a fortification, like that of other such castles, became obsolete with the introduction of artillery, and the moat was drained in 1830. However the Tower did serve as the headquarters of the Board of Ordnance until 1855, and the Tower was still occasionally used as a prison, even through both World Wars. In 1780, the Tower held its only American prisoner, former President of the Continental Congress, Henry Laurens. In World War I, eleven German spies were shot in the Tower. Irish rebel Roger Casement was imprisoned in the Tower during his trial on treason charges in 1916.
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          In 1942, Adolf Hitler's deputy, Rudolf Hess, was imprisoned in the tower for four days. During this time, RAF Wing Commander George Salaman was placed in the same cell undercover, impersonating a Luftwaffe officer, to spy on Hess. Although acting covertly and not held as a true inmate, Salaman remains the last Englishman to be locked in the Tower of London. The tower was used as a prison for German prisoners of war throughout the conflict.


          Waterloo Barracks, the location of the Crown Jewels, remained in use as a base for the 1st Battalion Royal Fusiliers (City of London Regiment) into the 1950s; during 1952, the Kray twins were briefly held there for failing to report for national service, making them among the last prisoners of the Tower; the last British citizen held for any length of time was the traitorous Army officer Norman Baillie-Stewart from 1933 to 1937.
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          Although it is no longer a royal residence, the Tower officially remains a royal palace and maintains a permanent guard: this is found by the unit forming the Queen's Guard at Buckingham Palace. Two sentries are maintained during the hours that the Tower is open, with one stationed outside the Jewel House and one outside the Queen's House.


          In 1974, there was a bomb explosion in the Mortar Room in the White tower leaving one person dead and 41 injured. No one claimed responsibility for the blast, however the police were investigating suspicions that the IRA was behind it.


          In 2007 Moira Cameron became the first female Beefeater in history to go on duty at the Tower of London. Cameron beat five men to the job as a Yeomen Warder.


          


          Administration


          The Tower of London and its surrounding area has always had a separate administration from the adjacent City of London. It was under the jurisdiction of Constable of the Tower who also held authority over the Tower liberties until 1894. In addition the Constable was ex-officio Lord Lieutenant of the Tower division of Middlesex until 1889 and head of the Tower Hamlets Militia until 1871. Today the Tower is within the boundaries of the London Borough of Tower Hamlets.


          


          Crown Jewels
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          The Crown Jewels have been kept at the Tower of London since 1303, after they were stolen from Westminster Abbey. It is thought that most, if not all, were recovered shortly afterwards. After the coronation of Charles II, they were locked away and shown for a viewing fee paid to a custodian. However, this arrangement ended when Colonel Thomas Blood stole the Crown Jewels after having bound and gagged the custodian. Thereafter, the Crown Jewels were kept in a part of the Tower known as Jewel House, where armed guards defended them. They were temporarily taken out of the Tower during World War II and reportedly were secretly kept in the basement vaults of the Sun Life Insurance company in Montreal, Canada, along with the gold bullion of the Bank of England.


          


          Ghosts


          The Tower of London is reputedly the most haunted building in England. The ghost of Queen Anne Boleyn, beheaded in 1536 for treason against King Henry VIII, has allegedly been seen haunting the chapel of St Peter-ad-Vincula, where she is buried, and walking around the White Tower carrying her head under her arm. Other ghosts include Henry VI, Lady Jane Grey, Margaret Pole, and the Princes in the Tower. In January 1816 a sentry on guard outside the Jewel House witnessed an inexplicable apparition of a bear advancing towards him. Reportedly the sentry died of fright a few days later


          


          In fiction


          
            	The Tower of London, as a place of death, darkness and treachery, is most famously evoked in William Shakespeare's play, Richard III, where it forms the backdrop of Richard's seizure of the throne and the scene of the notorious murder of the Princes in the Tower, and other victims (see above). A classic film version of this is Richard III (1955) with Laurence Olivier in the title role. This story is also reprised in the historical horror film Tower of London (1939) and its 1962 remake.


            	The Tower of London (1840) by William Harrison Ainsworth though written in fictional form, contrives to give a detailed account of the history and architecture of the Tower.


            	The Tower is the setting for Gilbert and Sullivan's 1888 light opera The Yeomen of the Guard.


            	Apparitions of Anne Boleyn at the Tower are the theme of the song " With Her Head Tucked Underneath Her Arm".


            	The Mad Hatter Mystery, a detective novel by John Dickson Carr, where the Tower serves as scene of a murder (Harper & Row Inc., New York, 1933, 1961).


            	The Tower Of London features frequently, and is described in exhaustive detail, in Neal Stephenson's Baroque Cycle, especially The System of the World, in which the tower is the setting for one of the series' grandest set pieces.


            	The Tower Of London also features in the 2005 Christmas special of the long-running BBC television science fiction series Doctor Who, in which it was the secret headquarters of fictional military organisation UNIT.


            	The Tower is the setting for the final battle in the anime version of Hellsing, where Alucard faces against Incognito.
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          A toy is an object used in play. Toys are usually associated with children and pets, but it is not unusual for adult humans and some non- domesticated animals to play with toys. Many items are manufactured to serve as toys, but items produced for other purposes can also be used as toys. A child may pick up a household item and 'fly' it around pretending that it is an airplane, or an animal might play with a pinecone by batting at it, biting it, chasing it, and throwing it up in the air. Some toys are produced primarily as collector's items and are not intended to be played with.


          The origin of toys is prehistoric; dolls representing infants, animals, and soldiers, as well as representations of tools used by adults are readily found at archaeological sites. The origin of the word "toy" is unknown, but it is believed that it was first used in the 14th century.


          Toys and play in general are an important part of the process of learning about the world and growing up. The young use toys and play to discover their identity, help their bodies grow strong, learn cause and effect, explore relationships, and practice skills they will need as adults. Adults use toys and play to form and strengthen social bonds, teach, remember and reinforce lessons from their youth, discover their identity, exercise their minds and bodies, explore relationships, practice skills, and decorate their living spaces.


          Toys are more than simple amusement, they and the ways that they are used profoundly influence many aspects of life.


          
            [image: Wooden toys of Channapatna, a town in India famous for its toys.]

            
              Wooden toys of Channapatna, a town in India famous for its toys.
            

          


          


          History
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          Most young mammals will play with whatever they can find, turning such things as pinecones, rocks, and food into toys. It simply makes sense then that toys have a history as old as human civilization itself. Toys and games have been unearthed from the sites of ancient civilizations. They have been written about in some of our oldest literature. Toys excavated from the Indus valley civilization (3000-1500 BCE) include small carts, whistles shaped like birds, and toy monkeys which could slide down a string.


          The earliest toys were made from materials found in nature, such as rocks, sticks, and clay. Thousands of years ago, Egyptian children played with dolls that had wigs and movable limbs which were made from stone, pottery, and wood. In Ancient Greece and Ancient Rome, children played with dolls made of wax or terra cotta, sticks, bows and arrows, and yo-yos. When Greek children, especially girls, came of age it was customary for them to sacrifice the toys of their childhood to the gods. On the eve of their wedding, young girls around fourteen would offer their dolls in a temple as a rite of passage into adulthood.
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          As technology changed and civilization progressed, toys also changed. Whereas ancient toys were made from materials found in nature like stone, wood, and grass modern toys are often made from plastic, cloth, and synthentic materials. Ancient toys were often made by the parents and family of the children who used them, or by the children themselves. Modern toys, in contrast, are often mass-produced and sold in stores.


          This change in the nature of toys is exemplified by the changes that have taken place in one of the oldest and most universal of human toys; dolls. The earliest and most primitive dolls were simple wooden carvings and bundles of grass. Egyptian dolls were sometimes jointed so that their limbs could move realistically. By the early 1800s there were dolls that could say "mama". Today there are dolls that can recognize and identify objects, the voice of their owner, and choose among hundreds of pre-programed phrases with which to respond. The materials that toys are made from have changed, what toys can do has changed, but the fact that children play with toys has not changed


          


          Child development
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          Toys, like play itself, serve multiple purposes in both humans and animals. They provide entertainment while fulfilling an educational role. Toys enhance cognitive behaviour and stimulate creativity. They aid in the development of physical and mental skills which are necessary in later life.


          One of the simplest toys, a set of simple wooden blocks is also one of the best toys for developing minds. Andrew Witkin, director of marketing for Mega Brands told Investor's Business Daily that, "They help develop hand-eye coordination, math and science skills and also let kids be creative." Other toys like Marbles, jackstones, and balls serve similar functions in child development, allowing children to use their minds and bodies to learn about spatial relationships, cause and effect, and a wide range of other skills as well as those mentioned by Mr. Witkin.


          One example of the dramatic ways that toys can influence child development involves clay sculpting toys such as Play-Doh and Silly Putty and their home-made counterparts. Mary Ucci, Educational Director of the Child Study Centre of Wellesley College, demonstrates how such toys positively impact the physical development, cognitive development, emotional development, and social development of children.


          Toys for infants often make use of distinctive sounds, bright colors, and unique textures. Through play with toys infants begin to recognize shapes and colors. Repetition reinforces memory. Play-Doh, Silly Putty and other hands-on materials allow the child to make toys of their own.


          Educational toys for school age children of often contain a puzzle, problem-solving technique, or mathematical proposition. Often toys designed for older audiences, such as teenagers or adults demonstrate advanced concepts. Newton's cradle, a desk toy designed by Simon Prebble, demonstrates the conservation of momentum and energy.


          Not all toys are appropriate for all ages of children. Some toys which are marketed for a specific age range can even harm the development of children in that range.


          


          Gender
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          Certain toys, such as Barbie dolls and toy soldiers, are often perceived as being more acceptable for one gender than the other. It has been noted by researchers that, "Children as young as 18 months display sex-stereotyped toy choices".


          Playing with toys stereotyped for the opposite gender sometimes results in negative consequences from parents or fellow children. In recent years, mainly in western countries, it has been looked down upon for males to play with toys that were originally stereotyped as being "for girls". However, it is generally not looked down upon for females to play with toys designed "for boys", an activity which has also become more common in recent years.


          


          Economics
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          With toys comprising such a large and important part of human existence, it makes sense that the toy industry would have a substantial economic impact. Sales of toys often increase around holidays where gift-giving is a tradition. Some of these holidays include Christmas, Easter, Saint Nicholas Day and Three Kings Day.


          In 2005, toy sales in the United States totaled about $22.9 billion. Money spent on children between the ages of 8 and twelve alone totals approximately $221 billion annually in the U.S.


          Toy makers change and adapt their toys to meet the changing demands of children thereby gaining a larger share of the substantial market. In recent years many toys have become more complicated with flashing lights and sounds in an effort to appeal to children raised around television and the internet. According to Mattel's president, Neil Friedman, "Innovation is key in the toy industry and to succeed one must create a 'wow' moment for kids by designing toys that have fun, innovative features and include new technologies and engaging content."


          In an effort to reduce costs, many mass-producers of toys locate their factories in areas where wages are lower. 75% of all toys sold in the U.S., for example, are manufactured in China. Issues and events such as power outages, supply of raw materials, supply of labor, and raising wages that impact areas where factories are located often have an enormous impact on the toy industry in importing countries.


          


          Types


          


          Construction sets
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          The Greek philosopher Plato wrote that the future architect should play at building houses as a child. A construction set is a collection of separate pieces that can be joined together to create models. Popular models to make include cars, spaceships, and houses. The things that are built are sometimes used as toys once completed, but generally speaking, the object is to build things of one's own design, and old models often are broken up and the pieces reused in new models.


          The oldest and, perhaps most common construction toy is a set of simple wooden blocks, which are often painted in bright colors and given to babies and toddlers. Construction sets such as Lego bricks and Lincoln Logs are designed for slightly older children and have been quite popular in the last century. Construction sets appeal to children (and adults) who like to work with their hands, puzzle solvers, and imaginative sorts.


          Some other examples include Bayko, Konstruk-Tubes, K'NEX, Erector Sets, Tinkertoys, and Meccano.


          


          Dolls, animals, and miniatures
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          A doll is a model of a human (often a baby), a humanoid (like Bert and Ernie), or an animal. Modern dolls are often made of cloth or plastic. Other materials that are, or have been, used in the manufacture of dolls include cornhusks, bone, stone, wood, porcelain (sometimes called china), bisque, celluloid, wax, and even apples. Often people will make dolls out of whatever materials are available to them.


          Sometimes intended as decorations, keepsakes, or collectibles for older children and adults, most dolls are intended as toys for children, usually girls, to play with. Dolls have been found in Egyptian tombs which date to as early as 2000 BC.


          Dolls are usually miniatures, but baby dolls may be of true size and weight. A doll or stuffed animal of soft material is sometimes called a plush toy or plushie. A popular toy of this type is the Teddy Bear.


          A distinction is often made between dolls and action figures, which are generally of plastic or semi-metallic construction and poseable to some extent, and often are merchandising from television shows or films which feature the characters. Modern action figures, such as Action Man, are often marketed towards boys, whereas dolls are often marketed towards girls.


          Toy soldiers, perhaps a precursor to modern action figures, have been a popular toy for centuries. They allow children to act out battles, often with toy military equipment and a castle or fort. Miniature animal figures are also widespread, with children perhaps acting out farm activities with animals and equipment centered around a toy farm.


          


          Vehicles
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          Children have played with miniature versions of vehicles since ancient times, with toy two-wheeled carts being depicted on ancient Greek vases. Wind-up toys have also played a part in the advancement of toy vehicles. Modern equivalents include toy cars such as those produced by Matchbox or Hot Wheels, miniature aircraft, toy boats, and trains. Examples of the latter range from wooden sets for younger children such as BRIO complicated realistic train models like those produced by Lionel and Hornby. Larger die-cast vehicles, 1:18 scale, have become popular toys; these vehicles are produced with a great attention to detail.


          


          Puzzles
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          A puzzle is a problem or enigma that challenges ingenuity. Solutions to puzzle may require recognizing patterns and creating a particular order. People with a high inductive reasoning aptitude may be better at solving these puzzles than others. Puzzles based on the process of inquiry and discovery to complete may be solved faster by those with good deduction skills.


          The history of puzzles goes back many thousands of years.


          There are many different types of puzzles, for example a maze is a type of tour puzzle. Other categories include; construction puzzles, stick puzzles, tiling puzzles, transport puzzles, disentanglement puzzles, sliding puzzles, logic puzzles, picture puzzles, lock puzzles and mechanical puzzles.


          


          History of mechanical puzzles
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          The oldest known mechanical puzzle comes from Greece and appeared in the 3rd century BC. The game consists of a square divided into 14 parts, and the aim was to create different shapes from these pieces. In Iran puzzle-locks were made as early as the 17th century AD. In 1742 Japan there is a mention of a game called Sei Shona-gon Chie No-Ita in a book. Around the year 1800 the Tangram puzzle from China became popular, and 20 years later it had spread through Europe and America. The company Richter from Rudolstadt began producing large amounts of Tangram-like puzzles of different shapes, the so-called Anker-puzzles.


          Puzzles were greatly fashionable towards the end of the 19th century and the beginning of the 20th century. The first patents for puzzles were recorded at this time. In 1893 professor Hoffman wrote a book called Puzzles Old and New. It contained, amongst other things, more than 40 descriptions of puzzles with secret opening mechanisms. This book grew into a reference work for puzzle games and modern copies exist for those interested.


          With the invention of materials easy to shape such as plastic, the range of puzzle possibilities grew. Rubik's Cube, arguably the most famous puzzle worldwide, would not be possible without modern polymers.


          


          Physical activity
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          A great many toys are part of active play. These include traditional toys such as hoops, tops, jump ropes and balls, as well as more modern toys like Frisbees, foot bags (also known as Hacky Sacks), astrojax, Myachi, and the yo-yo.


          Playing with these sorts of toys allows children to exercise, building strong bones and muscles and aiding in physical fitness. Throwing and catching balls and frisbees can improve hand-eye coordination. Jumping rope, (also known as skipping) and playing with foot bags can improve balance.


          


          Collectibles


          Some toys, such as Beanie Babies, attract large numbers of enthusiasts, eventually becoming collectibles. Other toys, such as Boyds Bears are marketed to adults as collectibles. Some people spend large sums of money in an effort to acquire larger and more complete collections. The record for a single PEZ dispenser at auction, for example, is $1,100 U.S.


          


          Promotional merchandise


          Many successful films, television programs, books and sport teams have official merchandise, which often includes related toys. Some notable examples are Star Wars (a science fiction film series) and Manchester United, an English football club.


          Promotional toys can fall into any of the other toy categories; for example they can be dolls or action figures based on the characters of movies or professional athletes, or they can be balls, yo-yos, and lunch boxes with logos on them. Sometimes they are given away for free as a form of advertising. Many food manufacturers will run promotions where a toy will be included with the main product as a sort of bonus. Some people go to great lengths to collect these sorts of promotional toys.


          


          Invention
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          Some new toys and new types of toys are created by accidental innovation. After trying to create a replacement for synthetic rubber, Earl Warrick inadvertently invented "nutty putty" during World War II. Later, Peter Hodgson recognized the potential as a childhood plaything and packaged it as Silly Putty. Similarly, Play-Doh was created as a wallpaper cleaner. In 1943 Richard James was experimenting with torsion springs as part of his military research when he saw one come loose and fall to the floor. He was intrigued by the way it flopped around on the floor. He spent two years fine-tuning the design to find the best gauge of steel and coil; the result was the Slinky, which went on to sell in stores throughout the United States.


          Many traditional toy makers have been losing to video game makers for years. Because of this, some traditional toy makers are enhancing the brands that they have by introducing interactive extensions or internet connectivity to their current toys.


          


          Safety regulations
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          Many countries have passed safety standards limiting the types of toys that can be sold. Most of these seek to limit potential hazards, such as choking or fire hazards that could cause injury. Children, especially very small ones, often put toys into their mouths, so the materials used to make a toy are regulated to prevent poisoning. Materials are also regulated to prevent fire hazards. Children have not yet learned to judge what is safe and what is dangerous, and parents do not always think of all possible situations, so such warnings and regulations are important on toys.


          


          Disposal
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          When toys have been outgrown or are no longer wanted, reuse is sometimes considered. They can be donated via many charities such as Goodwill and the Salvation Army, sold at garage sales, auctioned, sometimes even donated to museums. However, when toys are broken, worn out or otherwise unfit for use, care should be taken when disposing of them. Donated or resold toys should be gently used, clean and have all parts. Before disposal of any battery-operated toy, batteries should removed and recycled; some communities demand this be done. Some manufacturers, such as Little Tikes, will take back and recycle their products.


          In 2007, massive recalls of toys produced in China led many U.S. based charities to cut back on, or even discontinue, their acceptance of used toys. Goodwill stopped accepting donations of any toys except stuffed animals, and other charities checked all toys against government-issued checklists.


          The WEEE directive (Waste Electrical and Electronic Equipment), which aims at increasing re-use and recycling and reducing electronic waste, applies to toys in the United Kingdom as of 2 January 2007.
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              	John Lasseter
            


            
              	Producedby

              	Bonnie Arnold

              Ralph Guggenheim

              Ed Catmull

              Steve Jobs
            


            
              	Writtenby

              	Story:

              John Lasseter

              Pete Docter

              Andrew Stanton

              Joe Ranft

              Screenplay:

              Joss Whedon

              Andrew Stanton

              Joel Cohen & Alec Sokolow
            


            
              	Starring

              	Tom Hanks

              Tim Allen

              Don Rickles

              Jim Varney

              Wallace Shawn

              John Ratzenberger

              Annie Potts

              John Morris

              Erik von Detten
            


            
              	Musicby

              	Randy Newman
            


            
              	Releasedate(s)

              	November 22, 1995
            


            
              	Running time

              	80 min.
            


            
              	Language

              	English
            


            
              	Budget

              	$30 million
            


            
              	Gross revenue

              	Domestic: $191,773,049

              Worldwide: $354,300,000
            


            
              	Followedby

              	Toy Story 2
            


            
              	Allmovie profile
            


            
              	IMDb profile
            

          


          Toy Story is a 1995 CGI animated feature film produced by Pixar Animation Studios and released by Walt Disney Pictures and Buena Vista Distribution It grossed $191,773,049 in the United States and it took in a grand total of $354,300,000 worldwide. It is the first film in the Pixar canon.


          The primary characters are toys in the room of a nine year-old boy, Andy, and the film is mostly told from the toys' point of view. Andy, his baby sister Molly and his mother have smaller roles, along with the neighbour boy Sid, his dog named Scud, and his sister Hannah.


          In 2003, the Online Film Critics Society ranked the film as the greatest animated film of all time. In 2005 the film was selected for preservation in the United States National Film Registry. In 2007, the film was ranked #99 on the American Film Institute's 10th Anniversary Edition of the 100 greatest American films of all time, one of only two animated films on the list, the other being Snow White and the Seven Dwarfs.


          The film is set for re-release in 3-D on October 2, 2009, leading up to the long-awaited release of Toy Story 3 on June 18, 2010.


          


          Plot


          The story begins with a boy named Andy playing with his toys, such as a Mr. Potato Head, a plastic dinosaur toy, and his favorite toy, Woody, a cowboy toy. He takes Woody into the living room and plays with him some more, with a short interruption talking to his mom about his birthday party later that day and the upcoming move to a new house. After playing with Woody, Andy starts helping his mom by carrying his baby sister to her. While he is gone, all the toys come to life.


          The human party makes all the toys extremely nervous, wondering if Andy will get a toy that will replace them--especially with the news that the family will be moving soon. Woody sends the small green soldiers downstairs to spy on the party. At the end of the party, Andy's mom pulls out a surprise gift from a nearby closet, which turns out to be a Buzz Lightyear action figure. Buzz does not seem to be aware that he is a piece of plastic, believing himself to be a real space ranger, on a mission to save the universe from Evil Emperor Zurg. The other toys take to him immediately, being impressed by his many features. Only Woody is unconvinced, showing jealousy towards Buzz, who might replace him as Andy's favorite toy.


          Andy is given a surprise trip to his favorite restaurant: Pizza Planet. However, he can take only one toy with him. Knowing this, Woody tries to shove Buzz behind Andy's dresser, but instead inadvertently knocks him out the window. When the other toys learn of Woody's actions, they think he has turned into a killer. They try to attack him without even giving him a chance to explain, but he is rescued when Andy, unable to find Buzz, takes Woody on the trip. At a stop at a Dinoco gas station for gas, Woody finds that Buzz grabbed a hold of the family's minivan and is with them. Woody tries to apologize but Buzz won't listen and throws the first punch. The two begin a fist fight, knocking each other out of the minivan, and are left behind when it drives away. Woody convinces Buzz to hitch a lift on a Pizza Planet truck, in order to return to Andy.


          Woody finds Andy there, but Buzz, still believing he is a real space ranger, climbs into a toy crane game, thinking it is a spaceship that will take him to his rival's location. Woody goes in after him, but the two are eventually found by Sid Phillips, who lives next door to Andy and is known to torture and destroy toys for his own entertainment.


          Left alone in Sid's room, Woody and Buzz come upon a group of mis-matched toys, the results of Sid's many "experiments." Woody and Buzz react in fear, thinking that the mis-matched toys are cannibals. Meanwhile at Andy's house, the toys continue to look for Buzz in the bushes. But when Andy and his mother come home, he notices that Woody is gone. The other toys wonder what has become of the two. Some are worried for both Buzz and Woody, while others express their hope that Woody has met a bad end. The next day, at Sid's house, Woody and Buzz, having been mistreated by Sid, (Sid managed to burn Woody's forehead with a magnifying glass) try to escape, only to run into Sid's maniac dog, Scud. Eventually getting out of Sid's room, Buzz comes upon a television where he sees a commercial for the Buzz Lightyear line of toys. Watching it, he realizes that Woody was right. He was a toy this whole time, not a space ranger. In one last desperate attempt to prove he is not a toy, Buzz attempts to fly out of a window by jumping from the guardrail of the stairs on the second floor, only to fall to the floor, losing his left arm in the process. He is then found by Sid's sister Hannah, who takes him and puts him with her tea party.


          Woody finally finds Buzz in Hannah's room, dressed as "Mrs. Nesbitt" and attending a tea party. Woody formulates a plan of escape. The plan involved throwing a string of Christmas lights to the toys in Andy's room. Buzz is too depressed to care. When Woody throws the string of Christmas tree lights across the way to the toys in Andy's room, and the toys refuse to help him, thinking that it was Woody who yanked Buzz's arm off. Buzz refuses to back him up. The mixed-up toys then return and swarm over Buzz, to Woody's alarm. But it turns out they were only repairing him. Before Woody can make friends with them, however, Sid returns with his new acquisition: a firework rocket. He decides to blow up Buzz with it, but is stymied by rainfall.


          Overnight, Woody and Buzz make amends, Woody helping Buzz come to terms with being a toy, and the two try to escape. Unfortunately Sid wakes up and takes Buzz out to blow him up, leaving Woody alone in the room. Of course, it was also when Andy and his family is going to move. Andy, still depressed to lose Woody and Buzz, finds only the cardboard spaceship of Buzz and his cowboy hat. Woody calls out to the mixed-up toys to tell them a plan to escape. After a daring escape through the house and past Scud, Woody and the other toys end up in the backyard with Sid. They decide to break the "rules" by allowing Sid to see that they can move on their own. Woody even speaks to him through his voicebox, telling him that his toys are sick of being tortured, then with his own voice tells him to "play nice." This freaks Sid out and he runs screaming into the house, with a now acquired fear of toys. His sister then frightens him with her toy doll.


          Now freed from Sid, Woody and Buzz attempt to catch Andy's moving van just as it is pulling away from the house. After saying farewell to the mixed-up toys, a harrowing chase follows, with Scud chasing them and Andy's toys not helping, since they still believe Woody intentionally got rid of Buzz. Luckily, they get rid of Scud and let the toys believe in Woody to see that he is helping Buzz. Eventually, with the help of R/C, Andy's remote control car, and strategic use of Sid's rocket, Woody and Buzz return to Andy, whose mother thinks they were in the car all along.


          At Christmas, we see a scene similar to the birthday party, with the toys less worried about the new ones, save a slightly nervous Buzz. Mr. Potato Head is pleased to learn that Andy's baby sister has been given a Mrs. Potato Head. When discussing being replaced by a new toy, like Woody was almost replaced by Buzz, Woody poses the question to Buzz, "What could Andy possibly get that is worse than you?" The answer comes in the form of Andy's first present, when a dog's bark is heard (In Toy Story 2, it is revealed that his name is Buster).


          


          Setting


          The movie is set in the Pixar fictional city of Tri-County, New York (Real city of Watertown) (Has three sections, Drewland, Aeroburg, and Buntler Ruke) in the year 1993


          


          Development


          Toy Story began its life as an extension of Pixar's short Tin Toy, which featured Tinny, a mechanical drummer who tries to find his way in a baby's play room. The original plot called for Tinny to butt heads with a ventriloquist's dummy. Ultimately, Tinny was found to be too immobile for the storyline and he was developed as a "space toy", first named Lunar Larry, but eventually becoming Buzz Lightyear. Meanwhile, the original ventriloquist's dummy was designed to be sneaky, mean and borderline evil. When tests proved that the character was too unsympathetic, his character was gradually modified until he became the Woody of the film.


          During the time of production Robin Williams was in a heated battle against Disney (for more details see Aladdin page) and agents everywhere were advising their clients not to do the film.


          Other changes the film underwent during development include:


          
            	Billy Crystal was originally offered the role of Buzz, but turned it down. However, he accepted the offer of voicing Mike Wazowski in Monsters, Inc., another Pixar film.


            	Bill Murray was considered for the role of Buzz but lost the producer's number. Murray states he would have accepted the role and he deeply regrets losing the number, believing that had he done the movie it would have been him inducted into the Disney Hall Of Fame and not Tim Allen.


            	The part of Woody's girlfriend was originally intended to be filled by a Barbie doll, but Mattel refused to consent to her use. Barbie dolls later make an appearance in Toy Story 2.


            	Jim Carrey and Paul Newman were originally supposed to voice Woody and Buzz Lightyear respectively, but the budget wasn't big enough to employ them and the offer was accepted by Tim Allen (so early in his movie career) and Tom Hanks (who took quite a large paycut for a two-time Academy Award winner).


            	Disney required several re-workings of the film, even going so far as to threaten to shut the production down.


            	Scenes of Woody having nightmares over losing his position as "favorite toy" were cut for time, but later incorporated into Toy Story 2 and briefly referenced in the video game adaptation.

          


          


          Full voice cast


          
            
              	Actor

              	Role
            


            
              	Tom Hanks

              	Woody
            


            
              	Tim Allen

              	Buzz Lightyear
            


            
              	Don Rickles

              	Mr. Potato Head
            


            
              	Jim Varney

              	Slinky Dog
            


            
              	Wallace Shawn

              	Rex
            


            
              	John Ratzenberger

              	Hamm
            


            
              	Annie Potts

              	Bo Peep
            


            
              	John Morris

              	Andy Davis
            


            
              	Erik von Detten

              	Sid Phillips
            


            
              	R. Lee Ermey

              	Sarge
            


            
              	Sarah Freeman

              	Hannah Phillips
            


            
              	Laurie Metcalf

              	Mrs. Davis
            


            
              	Penn Jillette

              	TV Announcer
            


            
              	Jack Angel

              	Additional Voice
            


            
              	Spencer Aste

              	Additional Voice
            


            
              	Greg Berg

              	Additional Voice
            


            
              	Lisa Bradley

              	Additional Voice
            


            
              	Kendall Cunningham

              	Additional Voice
            


            
              	Debi Derryberry

              	Troll / Voice on Intercom at Pizza Planet
            


            
              	Cody Dorkin

              	Additional Voice
            


            
              	Bill Farmer

              	Additional Voice
            


            
              	Craig Good

              	Additional Voice
            


            
              	Gregory Grudt

              	Additional Voice
            


            
              	Danielle Judovits

              	Additional Voice
            


            
              	Sam Lasseter

              	Additional Voice
            


            
              	Brittany Levenbrown

              	Additional Voice
            


            
              	Sherry Lynn

              	Additional Voice
            


            
              	Scott McAfee

              	Additional Voice
            


            
              	Mickie McGowan

              	Additional Voice
            


            
              	Ryan O'Donohue

              	Additional Voice
            


            
              	Jeff Pidgeon

              	Aliens
            


            
              	Patrick Pinney

              	Additional Voice
            


            
              	Phil Proctor

              	Additional Voice
            


            
              	Jan Rabson

              	Additional Voice
            


            
              	Joe Ranft

              	Lenny the Binoculars
            


            
              	Andrew Stanton

              	Additional Voice
            


            
              	Shane Sweet

              	Additional Voice
            

          


          


          Toy Story in popular culture


          
            	This movie was referenced five times on Tim Allen's sitcom Home Improvement. The first time, two trick-or-treaters come to the door of Tim's house, one dressed as Simba from The Lion King, and the other dressed as Buzz Lightyear. Randy answers the door, and gives the Simba more candy than the Buzz. Note: Jonathan Taylor Thomas, who plays Randy, voiced young Simba in The Lion King. The second time, Tim's niece Gracie plays with a Buzz Lightyear action figure. Another reference occurs in one of the outtakes during the credits, where Tim repeats Buzz's built-in phrases. Another reference is in one episode when Tim says to his brother Marty I'll love you for infinity and beyond. The last reference is in an argument between Tim and his brother Marty when Tim says I'm not talking to you "infinity and beyond".


            	Conversely, Toy Story makes at least one reference to Tim Allen's sitcom. Sid's tool box, which Buzz and Woody struggle to remove from the milk crate which imprisoned Woody, was adorned with the Binford Tools logo on its side, alluding to the fictional tool manufacturer that sponsored the Tool Time program on Home Improvement.


            	In the Playstation 2 video-game Killzone, when main characters Rico and Hakha are fighting, the leading character Jan Templar says "play nice" in a similar way as Woody says to Sid.


            	Sid wears a Zero Skateboards t-shirt.


            	There are several Toy Story references in the 2006 Disney/Pixar film Cars.

              
                	In the film, Lightning McQueen seeks the sponsorship of Dinoco, which is the name of the gas station at which Woody and Buzz get lost.


                	Lightning uses "Lightyear Buzzard" tires, a reference to Buzz Lightyear and a parody of Goodyear Eagle tires.


                	Lightning's racing number is "95", a reference to the year Toy Story came out, which was 1995.


                	During the end credits, scenes from Toy Story are reenacted by toy car versions of Buzz, Woody and Hamm.

              

            


            	The Pizza Planet truck makes an appearance in every other Pixar film.


            	Debian (a Linux distribution) releases are named after characters from this movie. (Sid, Buzz, Rex, Bo, Hamm, Slink, Potato, Woody, Sarge, Etch, Lenny).


            	This movie has coined the (oxymoronical) phrase, "To Infinity and Beyond!" (though the term "Beyond the Infinite" was prominently used in 2001: A Space Odyssey of 1968). The phrase has been used in particular by set theoreticians, especially those who study large cardinals.


            	The Star Command salute displayed by Buzz closely resembles the Vulcan salute introduced by Leonard Nimoy during his portrayal of Mr. Spock in the original Star Trek TV series.


            	In the ReBoot episode "Firewall", the characters enter into a game that is a parody of Wacky Races, but the level resembles Andy's room.


            	In Tim Allen's 2006 The Shaggy Dog film, when he's in dog form and he jumps onto the back of the truck in the movie, he speaks the line "To Infinity and Beyond!" while in mid-air.


            	In The Santa Clause 2, when Scott Calvin (Tim Allen) attacks the Santa clone he says "You are a sad, strange little man" which is what Buzz says at the gas station to Woody.

          


          


          Home video releases


          
            	Toy Story was released on VHS and LaserDisc in October, 1996. It contained no bonus material.


            	In January, 2000, it was released in a "Special Edition" VHS with the bonus short, Tin Toy.


            	Its first DVD release was in October of 2000, in a two-pack with Toy Story 2. This release was later available individually.


            	Also in October, 2000, a 3-disc "Ultimate Toy Box" set was released, featuring Toy Story, Toy Story 2 and a third disc of bonus materials.


            	In September, 2005, a 2-disc "10th Anniversary Edition" was released featuring much of the bonus material from the "Ultimate Toy Box", plus new features.


            	At that same time, a bare-bones UMD of Toy Story was released for the Sony PlayStation Portable.

          


          


          Soundtrack listing


          
            	You've Got A Friend In Me


            	Strange Things


            	I Will Go Sailing No More


            	Andy's Birthday (Instrumental)


            	Soldier's Mission (Instrumental)


            	Presents (Instrumental)


            	Buzz Lightyear (Instrumental)


            	Sid (Instrumental)


            	Woody And Buzz (Instrumental)


            	Mutants (Instrumental)


            	Woody's Gone (Instrumental)


            	The Big One (Instrumental)


            	Home Together (Instrumental)


            	On The Move (Instrumental)


            	To Infinity And Beyond! (Instrumental)


            	You've Got A Friend In Me (Duet)


            	Hakuna Matata (from The Lion King)


            	Part of Your World (from The Little Mermaid)


            	Friend Like Me (from Aladdin)

          


          


          Video game releases


          There were several video games based on Toy Story, including:


          
            	Toy Story for the Sega Genesis, Super Nintendo Entertainment System, Game Boy and PC.


            	Toy Story Racer for the Sony PlayStation (also contains elements from Toy Story 2)

          


          There were also some "activity" titles released by Disney for the PC and Mac:


          
            	Disney's Animated Storybook: Toy Story


            	Disney's Activity Centre: Toy Story

          


          All these titles are significant, because Pixar created original animations for all of them, including fully animated sequences for the PC titles.


          


          Critical Response


          The film has 100% fresh rating at rottentomatoes.com. All 43 reviews on the site were positive. It had an average score of 8.8/10. The film's successor Toy Story 2 also has a 100% fresh rating.


          


          Awards


          


          Academy Awards


          Won:


          
            	John Lasseter received an Academy Special Achievement Award in 1996 "for the development and inspired application of techniques that have made possible the first feature-length computer-animated film."

          


          Nominated:


          
            	Best Music, Original Musical or Comedy Score, Randy Newman


            	Best Music, Original Song, Randy Newman for " You've Got a Friend in Me".


            	Best Writing, Screenplay Written for the Screen: Joel Cohen, Pete Docter, John Lasseter, Joe Ranft, Alec Sokolow, Andrew Stanton & Joss Whedon

          


          


          Annie Awards


          Won:


          
            	Best Animated Feature


            	Best Individual Achievement: Animation, Pete Docter


            	Best Individual Achievement: Directing, John Lasseter


            	Best Individual Achievement: Music, Randy Newman


            	Best Individual Achievement: Producing, Bonnie Arnold & Ralph Guggenheim


            	Best Individual Achievement: Production Design, Ralph Eggleston


            	Best Individual Achievement: Technical Achievement


            	Best Individual Achievement: Writing, Joel Cohen, Alec Sokolow, Andrew Stanton and Joss Whedon.

          


          


          Golden Globes


          Nominated:


          
            	Best Motion Picture - Comedy/Musical


            	Best Original Song - Motion Picture, Randy Newman for "You've Got a Friend in Me".

          


          


          Saturn Awards


          Nominated:


          
            	Best Family Film


            	Best Writing: Joel Cohen, Alec Sokolow, Andrew Stanton & Joss Whedon

          


          


          Sequels


          
            	Toy Story 2 was released in 1999


            	Buzz Lightyear of Star Command: The Adventure Begins (2-D animated spin-off movie to Toy Story)


            	Buzz Lightyear of Star Command (2-D animated spin-off TV show)


            	Toy Story 3 is scheduled for release in 2010.

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Toy_Story"
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              	State

              	
                Espaa (Spain)>[image: ]

              
            


            
              	Length

              	85,860 meters
            


            
              	Elevation at Source

              	1,120 meters
            


            
              	Provinces

              	vila and Valladolid
            


            
              	River Mouth

              	Duero River near the Village

              of Pollos ( Valladolid province)
            


            
              	Elevation at Mouth

              	657 meters
            


            
              	River - Hydrology
            

          


          The Trabancos is a river in Spain which flows between the Zapardiel and the Guarea rivers and is a tributary of the Duero river. The source of the Trabancos is in Moraa, a region in the north of the province of vila, near Blascomilln. The Trabancos is at an elevation of approximately 1,100 meters, is approximately 85 kilometers long and, although its river bed is stable, only has a constant water flow during torrential rains.


          


          Fluvial Geomorphology


          From its source in the province of vila, to its mouth in the village of Pollos ("Village of Chickens" in Spanish) in the Vallisoletana ("confluence of waters") region, the course of the Trabancos is markedly affected by a geologic fault originating in the Tertiary eralikely pre-Pliocene which, like most of the observed faults of that geological era, follows a NNE-SSW direction. As shown in the graph below, the fault separates material laid down during the Oligocene epoch on the right margin, from material laid down during the Miocene epoch on the left margin. The surface level represents material deposited during the Quaternary period.


          Archeological research in areas surrounding the Trabancos River, between the villages of Castrejn and Pollos ( Valladolid province) have been compared with the specialized bibliography and the published geological charts (infra), as a result of which a sequence of river terraces have been designated as follows, appearing on the left hand margin of the chart: TT-1 platform (the most ancient, at +35/40 meters over the flood plain); the TT-2 platform (the second one at +25/30 meters); the TT-3 platform (at +15 meters over the floodplain); and the TT-4 platform (at +10 meters, the last and most recent).


          The right hand margin of the designated chart depicts a gravel plateau present along the middle and final courses of the Trabancos River. The scientist Alfredo Prez-Gonzalez named this formation "Superficie de Alaejos" ("The Plateau of Alaejos", after a nearby village). The Alaejos Plateau incorporates a number of different types of materials, including, among others: red argillic soil and a colluvium build up of gravels with rounded stones of quartz and quartzite.


          The Quaternary terrace deposits of the Trabancos River only appear on the left hand side of the valley, over the Miocene sediments. This is the result of a hard slope in the opposite margin, where the terrain is heavily eroded, which renders the formation and maintenance of river terraces impossible.


          
            [image: Cross section, depicting the fault that affects the middle and final courses of the Trabancos Riveras well as the sequence of its river terraces]

            
              Cross section, depicting the fault that affects the middle and final courses of the Trabancos River

              as well as the sequence of its river terraces
            

          


          Of the previously mentioned river terraces, the one known as TT-4 is only visible near Narros del Castillo ( vila). Terrace TT-3 is the best preserved of the lot; although its height on the bed of the stream is not constant, it clearly stands out on the floodplain. Terrace TT-2 is quite well preserved as well, although it has been more heavily sculptured by other small tributaries of the Trabancos River. By contrast, terrace TT-1 is greatly eroded; although some sections survive to the south of the municipality of Alaejos ( Valladolid), they are very difficult to differentiate from the colluvium floor that covers the Superficie de Alaejos. Entering into land in the municipality of Pollos, the stream stops to form river terraces, cutting traversely and lowering enough (between 40 and 60 meters) to meet the terrace deposits of the Duero River.


          The TT-3 platform features a very compact and thick Miocene epoch conglomerate formed of river-smoothed pebbles of quartzite, most likely cut by the Trabancos River ages ago, and cemented together by chalk and sandstone materials. While this Miocene conglomerate emerges from the banks of each river terrace, the quartzite in the conglomerate on the TT-2 platform, just northwest of the municipality of Siete Iglesias de Trabancos, likely derives from the action of the Duero River rather than the Trabancos River, as a slope in the terrain is thought to have caused the formation of an alluvial fan which deposited quartzite on the fluvial fossil river bed of the Trabancos.


          The fact that the river terraces of the Trabancos River cut and cross some terraces of the Duero River, leads to the conclusion that the affected Duero River terraces are younger than those which were not formed as a result of the activity of the waters of this river. The "superficie de Alaejos" carve-out intrudes 4 to 6 meters into the Duero River terrace designated TD-7 (+74/80 m) to the northwest of Siete Iglesias de Trabancos village. Likewise, the TT-2 fluvial terrace of Trabancos cuts some Duero River terraces. Since the previously mentioned Duero River terrace named TD-7 has been dated by Alfredo Prez-Gonzlez (op.cit.) to the beginning of the Middle Pleistocene, meaning the river terraces of Trabancos River are younger than the "Superficie de Alaejos", it appears plausible that this postdates the creation of Trabancos valley: the proposed date could, thus, be halfway through the Middle Pleistocene or later.


          


          History of the Trabancos region


          Although the eastern portion of the river is of insignificant hydrographic importance, at least until the 13th century, it played an important role in the history of the North Spanish Plateau.


          


          Prehistoric era


          Evidence of prehistoric human habitation has been unearthed in hillsides in some areas of Narros del Castillo ( vila), and in Siete Iglesias de Trabancos ( Valladolid), dating from the Quaternary period, and have been further pinpointed as originating in the lower Paleolithic era. At both sites, collections of lithic stone artifacts knapped during the Acheulean period are found on the surface (not as a result of archeological excavation), including among others: centripetally knapped lithic cores, others displaying non-arranged lithic reduction, as well as lithic flakes characteristic of both the Levallois and Kombewa techniques, chopping tools and handaxes.


          
            Lithic artifacts and tools from the Acheulean culture found in the fluvial quaternary terraces of Trabancos
          


          Only ambiguous archaeological evidence has been found dating from the late Roman period. It has been suggested by some that this is a result of the severity of the land and weather in the Trabancos valley and its surrounding regions. Possibly, during the pre-Roman period the territory was a no-man's-land between the Hispanic tribes of the Vaccei and Vettoni.


          Some archaeological remains have been found in the municipality of Siete iglesias de Trabancos ( Valladolid), but they are not well-preserved, having been situated on the surface of the terrain. Such remains consist of, for instance, broken pieces of comb-decorated pottery which appear to date from Spain's Iron Age. There are few other examples of prehistoric findings directly along the Trabancos river. However, in the surrounding regions, such as the municipality of Alaejos ( Valladolid), archaeological investigation has unearthed several human burials sites that have been dated to the Bronze Age. In addition, some prehistoric remains have been found near the mouth of the Trabancos River, in Pollos village, but which originated from the Duero River. These include relics of the Spanish Bronze age classified as Cogotas pottery, as well as Proto-Cogotas pottery, both featuring incised decoration.
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            Archaeological remains of pottery found near the Trabancos river basin
          


          


          Roman times


          The Romans likely came to the Trabancos region in the 2nd century, during the campaigns of Lucius Licinius Lucullus ( 152 BC), but the area was peripheral to the regions of principal occupation, as well as to the creation of early towns and more importantly, trade routes: most travel routes were in the east of this region, which followed the river Eresma from the town of Coca (Cauca, in Roman times) and Matapozuelos village (Nivaria in Roman times), up to Simancas (Septimanca); and at the west, for the " Va de la Plata" ("silver road"), the most important Roman route in Lusitania Province. Nevertheless, it is known that in the Vallisoletan area, there was several villages that probably are of pre-Roman origin. In fact, the etymology of the word 'Trabancos' suggests a name originating before the Roman occupation.


          At the Lavachicha site (municipality of Castrejn, Valladolid) several pieces of typical Roman pottery named terra sigillata hispanica have been unearthed and there was also an archaeological excavation in the 1980s that revealed a necropolis from late Roman times or, perhaps, from Visigothic times. Similar remains of late Roman pottery, have been found in Carpio ( Valladolid), but only at ground level, and not from archaeological excavation. Another municipality crossed by the Trabancos River is Nava del Rey (a small town located in Valladolid), where, once again, are found superficial pieces of terra sigillata hispanica and a striking plate fragment with red gloss, resembling those that were carried by Roman legionaries on military campaigns.


          


          The Middle Ages


          In the Middle Ages, the area remained a zone of little interest. No written documents exist prior to the 12th century that mention the region. It is known, however, that between 711 and 740 AD the Berbers had stationed troops in the valley of the Duero, but the majority of these peoples left the area because of a severe drought that occurred sometime between 750 and 753 AD. Only the most important centers of habitation survived ( Medina del Campo, Olmedo, Alcazarn, Tordesillas, etc.).


          During the Christian conquest, little emphasis was placed on resettling the region, as it was essential for the sovereigns of the time to consolidate more strategic zones (in the 11th century, priority was placed on the south of the Sistema Central, a mountain range located in the centre of the Iberian peninsula), which is why Medina del Campo remained intact into the 12th century.


          Nevertheless, Tomas Maanes, a professor at the University of Valladolid, who investigated the Trabancos valley and Guarea area, found numerous defensive turrets or "Torrejones" (according to the local dialect) that were dated to the 11th century; that is to say, previous to any official resettlement. Specifically, more than ten defensive structures of various sizes were verified along the course of the Trabancos River in the province of Valladolid.
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              Aerial photo showing the ruins of one of the defensive 'torrejones' on the borders of the river Trabancos near Medina del Campo
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              Map showing distribution of medieval forts in the border region between the Kingdoms of Castile and Len in the 12th century
            

          


          


          Character and purpose of the Torrejones


          Almost all the torrejones are in areas which are now uninhabited (except those in Castrejn and Alaejos, both of which were turned into castles, in later history). The torrejones were relatively simple square or egg-shaped structures, with several floors, built of limestone or brick. At least two categories of torrejones can be identified: The first have small peepholes in their walls and are built in regions that were in isolated areas at the time of use, and the other are small castles located in what were rural farming villages (though today they are deserted).


          Nevertheless, the typological similarity of the structures and the relatively short distance between them (ideal for visual communication), has led some to think that they were on opposite sides of the frontier line between the Kingdoms of Len and Castile (in Salamanca there is a town names Zorita de la Frontera ("Zorita on the Border") in memory of those times). These fortresses were reinforced in the 12th and 13th centuries due to conflicts between the two kingdoms; but it appears that they are more plentiful on the Castilian side (near the Trabancos) than on the Leonese side (near the River Guarea). This has been seen as indicative of a certain independence on the part of the militia of the Community of Medina del Campo and surrounding areas, which was thereby forced to defend itself without outside help, whilst the Leonese side would have been able to rely on the help of Royal troops, and the Knights Hospitaller of the Order of Saint John of Jerusalem, billeted in Castronuo and Torrecilla de la Orden.


          


          The Trabancos River area becomes strategically important


          As indicated at the start of the discussion of the area during the Middle Ages, despite its history as a fortified border from the tenth century, the area was unimportant until the thirteenth. The King of the (now united) Kingdom of Castile and Leon, Alphonse VII ( 1126- 1157), made a series of internal territorial changes which involved the transfer of Leonese territories to the Crown of Castille: specifically, The Tierra de Campos to the north of the Duero, an area which at the time was much valued for its riches, and the alfoz de Medina del Campo (to the south of the Duero), a poor and sparsely populated zone, although it possessed a certain strategic value in terms of the defense of the passes of the Duero valley. During the time of the union of the two crowns, the question of who owned these areas was of little importance; however, upon the death of Alphonse VII and the division of his possession amongst his sons, continuous conflicts arose over the control of the area, especially Tierra de Campos, but also, though less importantly, over the area of Medina del Campo.


          The wars over the area intensified between 1178 and 1181. The Leonese Alfoz de Toro was heavily defended, thanks to the Fortress of Castronuo, with a vicious battle taking place even on the shores of the Trabancos River itself. Of particular note is an encounter in 1179 between Leonese and Castilian forces, just outside the Fortress of Cast'cam (Castrejn), which led to the signing of a peace treaty between Alphonse VIII of Castille and Ferdinand II of Leon. But in fact peace came to a swift end in the year 1183, when the Kings of Castille and Leon made camp on the outskirts of the towns of Carpio and Fresno el Viejo (both towns in the Province of Valladolid) respectively.


          After the death of Ferdinand II, fighting resumed (interspersed with a short truce in 1204 thanks to the marriage of Alphonse IX of Len to his niece, Berenguela of Castile; but the marriage was annulled by her father because of the close blood-relationship of the spouses . Finally, the Crowns of both kingdoms were taken by King Ferdinand III of Castile.


          The logical conclusion of these events was that the border was heavily militarized, involving the building of castles and reinforcements of troops in the areas surrounding the Trabancos River, with some castles being erected in the west, such as in Alaejos. Paradoxically, the wars increased the value of the region, and for the first time there began to appear documents recording the area in the files of the cathedrals of Zamora, Salamanca and Segovia including documents regarding: Siete Iglesias de Trabancos ("Seven Churches at Trabancos") in 1178, Alaejos (Falafeios) in 1167, and in 1180, Evn de Arriba, Evn de Abajo, Valdefuentes and Pedroso (which are now deserted villages), together with Nava del Rey in 1265, among others.


          This last date, 1265, corresponds to a document found in the 'Book of Loans' of Salamanca cathedral, which records the result of a new conflict: the battle between the dioceses of Salamanca and Segovia for the possession of the parishes to the east of the Trabancos; an area that hitherto had been accorded little worth. Salamanca had made use of the frontier struggles to take possession of the towns of Medina del Campo, provoking a conflict of interest since the region was under Castilian rule, and Salamanca belonged to the crown of Len. In fact, the Salmantinos created new parishes, like Siete Iglesias de Trabancos in 1167, and Alaejos in 1185.


          


          The Trabancos River area today


          Looking at the Trabancos today and at a time when it is dry, it might seem preposterous that at one time it held a position of strategic importance for the town of Medina del Campo, and also, for the so-called "Extremadura Catellana" (the wildest border of Castile). However, the area's archaeological heritage is fast disappearing, and it is only thanks to published research that we can catch a glimpse of the region's former glory.


          


          ZEPA designation
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          The middle and final course of the river Trabancos has been included in the ZEPA (Zona Especial de Proteccin para las Aves [Special Zone for Protection of Birds]) Tierra de Campias ("Land of champaigns"; Special Protection Area ("SPA")).


          ZEPA SPAs, are catalogued by the member states of the European Union as natural zones of special interest for the conservation of bird species threatened with extinction, in accordance with the criteria established by the community board Birds Directive 79/409/CEE and subsequent modifications by the (Directiva de Aves) "Aviary Regulation Board" of the EU.


          Although the designation also includes a portion of the Guarea River's course to the west, and the Zapardiel River's course to the east, the Trabancos River ZEPA SPA designated area is the largest in the Autonomous Community of Castile and Len, since it covers almost 1,400 square kilometres, including the Campo de Pearanda (in Salamanca), the Moraa (in vila) and, especially, a large part of the Tierra de Medina del Campo. In all, 73% of the territory of the Trabancos ZEPA SPA corresponds to the province of Valladolid.


          The designated region is largely uninhabited 97% of the area is agricultural land, with an emphasis on cereal crops and other irrigation farming purposes. The areas of ecological interest are found in the remaining 3% percent of the terrain. The region is characterized by tilled land and pastures, small pine woods and holm oak woods, with interspersed wasteland areas covered in halophile bushes. There are also many small ephemeral ponds; a characteristic of Spanish steppes, which are only water-filled during the winter. From a conservation standpoint, such ponds, like nearby segments of the Trabancos River's banks, are in a precarious ecological state. Nevertheless, the areas are still capable of sustaining the flora and fauna commensurate with a natural riverside environment.


          The Trabancos region stands out for its concentration of great bustards (more than 2000); as well as having the largest reproductive concentration of black-bellied sandgrouses (Pterocles orientalis) in Castile and Len (with more than 200 mating pairs). It is also the winter season nesting ground of more than 1,500 red kites (Milvus milvus). There are also numerous birds of prey; the most abundant are montagu's harriers (Circus pygargus, 50 mating pairs) and lesser kestrels (Falco naumanni; almost 150 mating pairs), but there are also hawks, goshawks, falcons, owls, and others. The region is also host to numerous gamebirds, including the red-legged partridge (Alectoris rufa).


          Despite their importance, the population of little bustard (Tetrax tetrax) in the region appear to be diminishing. Although not all the species protected in this ZEPA SPA can be listed, the protected area is a migratory crossing site and wintertime nesting area which, along with the Riberas de Castronuo (Valladolid) nature reserve, is frequented by many waterfowl ( cranes, geese, etc.), some of which even take advantage of the area ephemeral ponds for nesting during humid winters.
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              Tracy Emin at the Lighthouse Gala auction in aid of Terrence Higgins Trust. Photo by Piers Allardyce
            


            
              	Born

              	3 July 1963 (1963-07-03)

            


            
              	Nationality

              	British
            

          


          Tracey Emin RA (born 3 July 1963) is an English artist of Turkish Cypriot origin, one of the group known as Britartists or YBAs (Young British Artists). She has succeeded in equalling, if not surpassing, Damien Hirst among the YBAs in terms of notoriety among the general public. A drunken outburst on a Channel 4 TV discussion, and My Bed  an installation in the 1999 Turner Prize exhibition, consisting of her own unmade dirty bed with used condoms and blood-stained underwear  both caused a media furor. Emin's "art" takes many different forms of expression including needlework and sculpture, drawing, video and installation, photography and painting. There has been an ongoing dispute with former boyfriend, artist Billy Childish, particularly over the Stuckism movement. In March 2007, Emin was chosen to join the Royal Academy of Arts in London as a Royal Academician.


          


          Life


          


          Early life


          


          Tracey Emin was born in Croydon, but brought up in Margate. She has a twin brother, Paul. Emin's father, an ethnic Turkish Cypriot, was married to a woman other than her mother and divided his time between his two families. He owned the Hotel International in Margate, and, when the business failed, Emin's family suffered a severe decline in their standard of living, circumstances which have featured in a number of works. Around the age of 13 she was raped or "broken in" as she describes the then-current term.


          She studied fashion at Medway College of Design (19801982), where she met expelled student Billy Childish and was associated with The Medway Poets. Emin and Childish were a couple till 1987 during which time she was the administrator for his small press Hangman Books which specialized in publishing Childish's confessional poetry. In 1984 she studied printing at Maidstone Art College, which she has described as one of the best experiences of her life. In 1995 she was interviewed in the Minky Manky show catalogue by Carl Freedman, who asked her, "Which person do you think has had the greatest influence on your life?" She replied,


          
            
              	

              	Uhmm. .. It's not a person really. It was more a time, going to Maidstone College of Art, hanging around with Billy Childish, living by the River Medway.

              	
            

          


          In 1987 she moved to London to study at the Royal College of Art, where she obtained an MA in painting, though she has described this time as a very negative experience. Her influences included Edvard Munch and Egon Schiele; later she destroyed all her paintings from this early period, and for a time studied philosophy at Birkbeck, University of London.


          


          Britartist


          In 1993 Emin opened a shop with fellow artist Sarah Lucas, called simply The Shop in Bethnal Green. This sold works by the two of them, including T-shirts and ash trays with Damien Hirst's picture stuck to the bottom. Lucas paid Emin a wage to mind the shop and Emin also made extra money by writing letters to people asking them to invest 20 in her as an artist, one being Jay Jopling, who became her dealer. During this period Emin was also working with the gallerist Joshua Compston.


          In 1994 she had her first solo show at the White Cube gallery, a leading contemporary art gallery in London. It was called My Major Retrospective, and was what is now seen as typically autobiographical in her work, consisting of personal photographs, and photos of her (destroyed) early paintings, as well as items which most artists would not consider showing in public, such as a packet of cigarettes her uncle was holding when he was decapitated in a car crash. This willingness to show details of what would generally be thought of as her private life has become one of Emin's trademarks.


          In the mid-1990s she had a relationship with Carl Freedman, who had been an early friend of, and collaborator with, Damien Hirst and who had co-curated seminal Britart shows, such as Modern Medicine and Gambler. In 1994 they toured the US together, driving in a Cadillac from San Francisco to New York, and making stops en route where she gave readings from her autobiographical book Exploration of the Soul to finance the trip. En route they "belly surfed" in San Diego and watched bears in Big Sur.


          The couple also spent time by the sea in Whitstable together, using the beach hut, which she uprooted and turned into art in 1999 with the title The Last Thing I Said to You is Don't Leave Me Here, and which was destroyed in the 2004 Momart warehouse fire.


          


          In 1995 Freedman curated the show Minky Manky at the South London Gallery. Emin has said,


          
            
              	

              	At that time Sarah (Lucas) was quite famous, but I wasnt at all. Carl said to me that I should make some big work as he thought the small-scale stuff I was doing at the time wouldnt stand up well. I was furious. Making that work was my way at getting back at him.

              	
            

          


          The result was Emin's famous "tent" Everyone I Have Ever Slept With 1963-1995, which was first exhibited in the show. It was a blue tent, appliqud with the names of everyone she has slept with. These included sexual partners, plus relatives she slept with as a child, her twin brother, and her two aborted children. Although often talked about as a shameless exhibition of her sexual conquests, it was rather a piece about intimacy in a more general sense, although the title invites misinterpretation. The needlework which is integral to this work was used by Emin in a number of her other pieces. This piece was later bought by Charles Saatchi and included in the successful 1997 Sensation exhibition at the Royal Academy of London; it then toured to Berlin and New York. It, too, was destroyed by the fire in Saatchi's east London warehouse, in 2004.


          Freedman's interview with her appears in the catalogue. Other featured artists were Sarah Lucas, Gary Hume, Damien Hirst, Mat Collishaw, Gilbert & George, Critical Dcor and Steven Pippin. Emin now describes Freedman as "one of my best friends". He is now her tenant, living in a weaver's cottage at the back of her 450-year-old Huguenot house in Spitalfields, East London.


          


          Fame


          Although these early events caused Emin to be well known in art circles, she was largely unknown by the public until she appeared on a Channel 4 television programme in 1997. It was an ostensibly serious debate show about that year's Turner Prize, and Emin appeared completely drunk (she has said this was caused by painkillers she was taking for a broken finger), swearing, insulting the other panel members and saying that she wanted to go home to her mum (she then left).


          


          Two years later, in 1999, Emin was shortlisted for the Turner Prize herself and exhibited My Bed at the Tate Gallery. There was considerable media furore about this, particularly as the sheets of the bed were stained yellow, and the floor surrounding it had items from her room such as condoms,empty cigarette packets, a pair of knickers with period stains and other detritus including a pair of slippers. The bed was presented as it had been when she had stayed in it for several days feeling suicidal because of relationship difficulties.


          One lady came to the exhibition with cleaning materials and had to be stopped from tidying it up. Two performance artists, Yuan Chai and Jian Jun Xi, jumped onto the bed with bare torsos in order to "improve" the work, which they thought had not gone far enough.


          In July 1999, at the height of Emin's Turner Prize fame, the artist created a number of monoprint drawings inspired by the public and private life of Princess Diana for a themed exhibition called Temple of Diana held at The Blue Gallery, London. Works such as They Wanted You To Be Destroyed (1999) related to Princess Diana's bulimia eating disorder, while other monoprints included affectionate texts such as Love Was On Your Side and a description of Princess Diana's dress with puffy sleeves. Other drawings highlighted The things you did to help other people written next to a drawing by Emin of Princess Diana in protective clothing walking through a minefield in Angola. Another work was a delicate sketch of a rose drawn next to the phrase, It makes perfect sence to know they killed you (with Emin's trademark spelling mistakes) referring to the conspiracy theories surrounding Princess Diana's death. Emin herself described the drawings saying they "could be considered quite scrappy, fresh, kind of naive looking drawings" and "It's pretty difficult for me to do drawings not about me and about someone else. But I have did have a lot of ideas. They're quite sentimental I think and there's nothing cynical about it whatsoever."


          International popstars Elton John and George Michael are both collectors of Emin's work, with Michael, and his partner Kenny Goss, holding the A Tribute To Tracey Emin exhibition in September 2007 at their Dallas based museum, the Goss-Michael Foundation (formerly Goss Gallery) . This was the inaugural exhibition for the gallery which displayed a variety of Emin works from a large blanket, video installations, prints, paintings and a number of neon works including a special neon piece George Loves Kenny (2007) which was the centrepiece of the exhibition, developed by Emin after she wrote an article for The Independent newspaper in February 2007 with the same title. Michael and Goss own 25 works by Emin.


          Other celebrities and musicians who support Emin's art include models Jerry Hall and Naomi Campbell, film star Orlando Bloom who bought a number of Emin's works at charity auctions and pop band Temposhark, whose lead singer collects Emin's art, named their debut album The Invisible Line, inspired by passages from Emin's book Exploration of The Soul. Rock legend Ronnie Wood of the Rolling Stones is a well documented friend of Emin and whose own paintings are inspired by Emin's work.. In 2004, Emin presented Madonna with the UK Music Hall Of Fame award. Emin was invited to Madonna's country estate Ashcombe and has been described by the singer, "Tracey is intelligent and wounded and not afraid to expose herself," she says. "She is provocative but she has something to say. I can relate to that." David Bowie, a childhood inspiration of Emin's, also became friends with the artist, Bowie has described Emin as, "William Blake as a woman, written by Mike Leigh


          Like the George Michael and Kenny Goss neon, Emin also created a unique neon work for her supermodel friend Kate Moss called Moss Kin. In 2004, it was reported that this unique piece had been discovered dumped in a skip in east London. The piece, consisting of neon tubing spelling the words Moss Kin, had been mistakenly thrown out of a basement, owned by the craftsman who made the glass. The artwork was never collected by Moss and had therefore been stored for three years in the basement of a specialist artist used by Emin in the Spitalfields area. It was accidentally dumped when the craftsman moved. The term used in the work Kin is a recurring theme of Emin's to describe those dear to her, her loved ones. Other examples can be seen in a monoprint called MatKin dedicated to her then boyfriend artist Mat Collishaw and released as an aquatint limited edition in 1997. Emin has also created a nude drawing of Kate Moss known as Kate (2000), signed and dated as 1st February 2000 in pencil by the artist. In 2006, the same image was released as a limited edtion etching, but renamed as Kate Moss 2000 (2006).


          


          Work


          


          Monoprints


          Emin's monoprints are a well documented part of her creative output. These unique drawings represent a diaristic aspect and frequently depict events from the past for example, Poor Love (1999), From The Week Of Hell '94 (1995) and Ripped Up (1995), which relate to a traumatic experience after an abortion or other personal events as seen in Fuck You Eddy (1995) and Sad Shower in New York (1995) which are both part of the Tate's collection of Emin's art.


          Often they incorporate text as well as image, although some bear only text and others only image. The text appears as the artist's stream of consciousness voice. Some critics have compared Emin's text-only monoprints to ransom notes. The rapid, one-off technique involved in making monoprints is perfectly suited to (apparently) immediate expression, as is Emin's scratchy and informal drawing style. Emin frequently misspells words, deliberately or due to the speed at which she did each drawing. In a 2002 interview with Lynn Barber, Emin said,


          
            
              	

              	It's not cute affectation. If I could spell, then I would spell correctly, but I never bothered to learn. So, rather than be inhibited and say I can't write because I can't spell, I just write and get on with it.

              	
            

          


          Emin created a key series of monoprints in 1997 with the text Something's Wrong or There Must Be Someting Terebley Wrong With Me [sic] written with spelling mistakes intact in large capital letters alongside "forlorn figures surrounded by space, their outlines fragile on the page. Some are complete bodies, others only female torsos, legs splayed and with odd, spidery flows gushing from their vaginas. They are all accompanied by the legend There's Something Wrong."


          Other key monoprints include a series from 1994 and 1995 known as the Illustrations from Memory series which document Tracey's childhood memories of sexual awakening and other experiences growing up in Margate such as Fucking Down An Ally 16/5/95 (1995) and Illustrations from Memory, the year 1974. In The Livingroom (1994). Emin further produced a set of monoprints detailing her memories of Margate's iconic buildings such as Margate Harbour 16/5/95 (1995), The Lido 16/5/95 (1995) and Light House 15/5/95 (1995). Other drawings from 1994 include the Family Suite series, part of the Scottish National Gallery of Modern Art collection, consisting of 20 monoprints with "archetypal themes in Emin's art: sex, her family, her abortions, and Margate". This series of monoprints will be displayed for the first time from August 2008 at the Edinburgh based gallery as part of a major solo show by Emin which has been called the Summer Blockbuster exhibition.A further Family Suite II set was exhibited in Los Angeles in November 2007 as part of Emin's solo show at Gagosian gallery.


          Emin's monoprints are rarely displayed alone in exhibitions, they're particularly effective as collective fragments of intense emotional confrontation. Emin has made several works documenting painful moments of sadness and loneliness experienced when travelling to foreign cities for various exhibitions such as Thinking Of You (2005) and Bath White IV (2005) which were from a series of monoprints drawn directly onto the USA Mondrian hotel stationary. Emin herself has said,


          
            
              	

              	Being an artist isn't just about making nice things, or people patting you on the back; it's some kind of communication, a message.

              	
            

          


          


          Painting


          There is a complex history of Emin's relationship with painting. She has often cited the works of Munch and Schiele as major influences. She had painted in the mid 1980s in an Expressionist style, highly influenced by her then boyfriend Billy Childish. In 1997 art critic Neal Brown, interviewing Tracey for Magma Magazine, asked "How important an Influence was Billy Childish on you?" she replied, "A big influence, a major influence . . . When I first met Billy at 17 I was so nihilistic, I didnt believe in anything or anyone . . . Billy was the first person Id met in my life who was doing what they wanted to do . . . For a while I emulated him then was able to branch off and take my own direction. I was really in love with him as well."


          In the late 1980s, Emin completed an MA at the Royal College of Art. She subsequently stopped painting and destroyed all the artworks she had ever done, during a period that she has described as her "emotional suicide" following an abortion. Photos of Emin's destroyed early paintings were part of her first White Cube solo exhibition My Major Retrospective in 1994.


          Emin displayed six small watercolours in her Turner Prize exhibition in 1999, and also in her New York show Every Part Of Me's Bleeding held that same year, known as the Berlin Watercolour series (1998). These delicate, washed out but colourful watercolours include four portraits of Emin's face and were all painted by Emin in Berlin during 1998, adapted from Polaroids of the artist taking a bath. Each unique painting from this series share the same title, Berlin The Last Week In April 1998. Simon Wilson, spokesperson for the Tate, commented that Emin included the set of tiny Berlin watercolours "as a riposte to the accusation that there are no paintings" in the Turner Prize exhibitions. The bath theme seen in these watercolours was later revisited by Emin in her photographic work Sometimes I Feel Beautiful (2000) and in monoprints such as the Bath White (2005) series. With all these works, Emin explores a Mary Cassatt quality of the "woman in a private moment".


          Emin's focus on painting has developed over the past few years, starting with the Purple Virgin (2004) acrylic watercolour series of purple brush strokes depicting her naked open legs, and leading to paintings such as Asleep Alone With Legs Open (2005), the Reincarnation (2005) series and Masturbating (2006) amongst others.


          In May 2005, London's Evening Standard newspaper highlighted Emin's return to painting in their preview of her When I Think About Sex exhibition at White Cube. Other works were nude self-portrait drawings. Emin was quoted: "For this show I wanted to show that I can really draw, and I think they are really sexy drawings."


          Work for her 2007 show at the Venice Biennale (see below) included large-scale canvases of her legs and vagina. A watercolour series called The Purple Virgins were displayed. There are ten Purple Virgin works in total, six of which were shown at the Biennale. These were accompanied by two canvases of a similar style called How I Think I Feel 1 and 2.


          The Venice Biennale was also the first time Emin's Abortion Watercolour series, painted in 1990, had ever been shown in public.


          Jay Jopling uncovered a brand new Emin painting, Rose Virgin (2007), as part of White Cube's stand at the Frieze Art Fair in London's Regent's Park on October 10th 2007. More new paintings are expected to be shown in Emin's You Left Me Breathing exhibition in Los Angeles' Gagosian gallery from 2nd November 2007, described in a recent interview as an 'exhibition of sculpture and painting'. A number of new paintings were on display including Get Ready For The Fuck Of Your Life (2007).


          


          Photography


          Emin has produced many photographic works throughout her career, including Monument Valley (Grand Scale) (1995-97) and Outside Myself (Monument Valley, reading Exploration of the Soul) (1995) which resulted "from a trip Emin made to the United States in 1994. She and her then boyfriend, the writer, curator and gallerist Carl Freedman, drove from San Francisco to New York stopping off along the way to give readings from her book, Exploration of the Soul 1994. The photograph shows the artist sitting in an upholstered chair in Monument Valley, a spectacular location in the middle of the Arizona Desert, holding her book. Although it is open, it is not clear whether she is looking at the viewer or at the text in front of her. Emin gave her readings sitting in the chair, which she had inherited from her grandmother, which also became part of Emin's art, There's A Lot Of Money In Chairs (1994).


          Other photographic works include a series of nine images comprising the work Naked Photos  Life Model Goes Mad (1996) documenting a painting performance Emin made in a room specially built in Galleri Andreas Brndstrm, Stockholm. Another photographic series, Trying On Clothes From My Friends (She Took The Shirt Off His Back) (1997), shows the artist trying on her friends clothes offering up questions of identity.


          Other works such as I've Got It All (2000) show Emin with her "legs splayed on a red floor, clutching banknotes and coins to her crotch. Made at a time of public and financial success, the image connects the artists desire for money and success and her sexual desire (her role as consumer) with her use of her body and her emotional life to produce her art (the object of consumption)". Whilst Sometimes I Feel Beautiful (2000) pictures Emin lying alone in a bath. Both these works are examples of Emin using "large-scale photographs of herself to record and express moments of emotional significance in her life, frequently making reference to her career as an artist. The photographs have a staged quality, as though the artist is enacting a private ritual."


          Emin's most iconic are the two self portraits taken inside her famous beach hut, The Last Thing I Said To You Is Don't Leave Me Here I (2000) and The Last Thing I Said To You Is Don't Leave Me Here II (2000). The latter two photographs are a diptych although they are often exhibited and sold separately. They depict a naked Emin on her knees inside her beach hut which she and friend Sarah Lucas had bought in Whitstable, Kent in 1992. The hut itself later became the sculpture The Last Thing I Said To You Is Don't Leave Me Here (The Hut) (1999). They are part of museum collections including Tate Modern, the Saatchi Gallery and the National Portrait Gallery (United Kingdom) and have been mass produced as postcards sold in museum shops around the world.


          


          Neon


          Emin has also worked with neon lights. One such piece is You Forgot To Kiss My Soul (2001) which consists of those words in blue neon inside a neon heart-shape. Another neon piece is made from the words Is Anal Sex Legal (1998) to complement another Is Legal Sex Anal (1998).


          For the Venice Biennale, Emin produced a series of new purple neon works, for example, Legs I (2007) . This 2007 series of Legs neon works were directly inspired by the Purple Virgin (2004) watercolour series. For example, Legs IV (2007) directly follows the watercolour lines of the Purple Virgin 9 (2004).


          Emin has donated neon work to auction for charity and in 2007, her neon Keep Me Safe reached the highest price ever made for one of her neon works of over 60,000. A brand new neon piece called With You I Want To Live will be shown as part of Emin's You Left Me Breathing exhibition in November/December 2007 at the Gagosian Gallery in Los Angeles.


          


          Fabric


          Emin frequently works with fabric in the form of appliqus  material (often cut out into lettering) sewn onto other material. She collects fabric from curtains, bed sheets and linen and has done so for most of her life. She keeps such material that holds emotional significance for later use in her work. Many of her large scale appliqus are made on hotel linens, for example, It Always Hurts (2005), Sometimes I Feel So Fucking Lost (2005), Volcano Closed (2001) and Helter Fucking Skelter (2001).


          Hate And Power Can Be A Terrible Thing (2004), part of the Tate's collection of Emin's work, is a large scale blanket inspired in part by Margaret Thatcher due to her involvement in "an attack on 800 boys and men in the Argentinian navy" and other women for example women who steals their friends' boyfriends, Emin says of this work "about the kind of women I hate, the kind of women I have no respect for, women who betray and destroy the hearts of other women".


          Emin's use of fabric is diverse, one of her most famous works came from sewing letters onto her grandmother's armchair in There's A Lot Of Money In Chairs (1994). The chair was very detailed, "including her and her twin brothers names, the year of her grandmothers birth (1901) and the year of her birth (1963) on either side of the words another world, referring to the passing of time. An exchange between the artist and her grandmother using the nicknames they had for each other: Ok Puddin, Thanks Plum, covers the bottom front of the chair and a saying of Emins grandmothers, Theres a lot of money in chairs, is appliqud in pink along the top and front of its back. Behind the chair back, the first page of Exploration of the Soul, handwritten onto fabric, is appliqud together with other dictums such as, Its not what you inherit. Its what you do with your inheritance". Emin used the chair on a trip Emin made to the United States in 1994. Driving from San Francisco to New York stopping off along the way to give readings from her book, Exploration of the Soul (1994). Emin gave her readings sitting in the upholstered chair and "as she crossed the United States, the artist sewed the names of the places she visited  San Francisco, Los Angeles, San Diego, Las Vegas, Monument Valley, Detroit, Pittsburgh, New York - onto the front of the chair". Emin also posed in the chair for two of her photographic works (see Photography) whilst in Monument Valley, in the Arizona Desert.


          Emin has made a large number of smaller scale works, often including hand sewn words and images, such as Falling Stars (2001), It Could Have Been Something (2001), Always Sorry (2005) and As Always (2005).


          On April 13, 2007, Emin launched a specially designed flag made out of fabric with the message One Secret Is To Save Everything written in orange-red letters across the banner made up of hand-sewn swimming sperm. Tracey Emin's flag, at 21 feet by 14 feet, will fly above the Jubilee Gardens in the British capital until July 31, 2007, with the parliament building and the London Eye as backdrops. Emin called the artwork "a flag made from wishful thinking". The flag was commissioned by the South Bank Centre in London's Waterloo.


          In June 2007, on returning from the Venice Biennale, Emin donated a piece of artwork, a handsewn blanket called Star Trek Voyager to be auctioned at Elton John's annual glamorous White Tie & Tiara Ball to raise money for The Elton John AIDS Foundation. The piece of artwork sold for 800, 000.


          Emin's works on fabric has been related to other artists such as Louise Bourgeois, who Emin actually mentions in a sewn work called The Older Woman (2005) with the phrase (monoprint on fabric), "I think my Dad should have gone out with someone older like Louise, Louise Bourgeois". Emin was interviewed by Alan Yentob during the BBC's Imagine documentary Spiderwoman about Louise Bourgeois, aired in the UK on 13th November 2007.


          


          Found objects


          Emin has often made use of found objects in her work from the early use of a cigarette box found in a car crash in which her uncle died. The most well known example is My Bed, where she displayed her bed. Another instance is the removal of her beach hut from Whitstable to be displayed in a gallery. This work was titled The Last Thing I Said To You Is Don't Leave Me Here (The Hut) (1999).


          Emin revisited the theme of the bed in 2002, with the mixed media installation, To Meet My Past (2002), another installation with a four poster bed with embroidered text such as Weird Sex and To Meet My Past hanging down alongside the mattress.


          Emin also incorporated stones and rocks which had been thrown through her window in a mixed media piece in her 2005 show. The work consists of a monoprint of herself sitting on a chair with the stones lined up below the drawing in a vitrine.


          The Leg (2004) included a plaster cast inside a vitrine, kept by the artist after she broke her leg, exhibited alongside a C-print photograph of the artist wearing the cast.


          


          Installations


          Emin has created a number of installation art pieces including Poor Thing (Sarah and Tracey) (2001) which was made up of two hanging frames, hospital gowns, a water bottle and wire. A similar installation called Feeling Pregnant III (2005) made up of fabric hung off wooden and metal coat hangers and stands was a later creation for Emin. Both these installations touch further on Emin's relationship with pregnancy and abortion and can be related to Louise Bourgeois' sculptures such as Untitled (1996), a mobile of hanging clothes, and Untitled (2007), a series of standing bronze sculptures.


          The Perfect Place to Grow (2001) was a video installation with a set consisting of a wooden birdhouse, a DVD (shot on Super 8), monitor, trestle, plants, wooden ladder. This installation has been exhibited at the Tate Britain in 2004 in their room dedicated to Emin's work and also White Cube in 2001. It was dedicated to her father, creating the bird house as a tiny home for my dad and Emin thought of the works' title from the idea of nature and nurture.


          Knowing My Enemy (2002) was a large scale installation created by Emin for her Modern Art Oxford solo show of that year. Consisting of reclaimed wood and steel, Emin created a wooden 'look-out' house upon a long, broken, wooden pier.


          It's Not the Way I Want to Die (2005) was another large scale installation, part of Emin's 2005 solo show at White Cube. Emin created a large rollercoaster track with reclaimed timber and metal. Displayed in the same show was a smaller installation work called Self Portrait (2005) which consisted of a tin bath, bamboo, wire and neon light. Another related installation Sleeping With You (2005) consisted of painted reclaimed timber and a thin neon light across a dark wall.


          


          Films


          Emin featured with her then boyfriend, Billy Childish, in Quiet Lives (1982) (11 mins, 16mm, written and directed by Eugene Doyen), once available with Cheated and Room for Rent in A Hangman Triple Bill, also known as The Hangman Trilogy, Hangman Films. Quiet Lives is discussed in an article on Childish's films in No Focus: punk on film (Headpress, 2006)


          An autobiographical work is the film, CV Cunt Vernacular (1997), in which Emin narrates her story from childhood in Margate, through her student years, abortions and destruction of her early work.


          Top Spot (2004) was Emin's first feature film. Taking its title from a youth centre/disco in Margate (but also a sexual reference), Top Spot, draws heavily on Emin's teenage experiences of growing up in Margate, and features six teenage girls who share their stories. It is also regarded as Emins poem to Margate, mixing DV footage and Super 8 film into lyrical montage. The natural beauty of the sea and the sunsets is linked with Margates more manmade pleasures, underscored with a selection of 1970s songs that formed the soundtrack to the artists own adolescence. It was shot during the summertime in Margate, London, and Egypt. Emin responded by withdrawing the film from general distribution, though it has since been broadcast. A DVD of the film was released in 2004.


          


          Books


          
            	Six Turkish Tales (1987) was published by Hangman books as written by T. K. Emin. Emin's editor for Six Turkish Tales was Billy Childish and Bill Lewis and the cover was illustrated by Billy Childish.


            	Exploration Of The Soul (1994) An autobiographical short story which goes from Emins conception to age thirteen. It was a limited edition of 200 copies. Signed on inside with 2 original colour photographs. Book is housed in a hand-sewn white cloth bag with 2 coloured cloth letters "TE" hand sewn (colours such came in green, blue, yellow, pink). In 2003, the book was re-released as an edition of 1000 by Counter Editions (minus the cloth bag/photographs).
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              Front cover of Tracey Emin's memoir, Strangeland, published in 2005.
            

          


          
            	Details of Depression (2003) Written by Emin using her full name, Tracey Karima Emin: Cyprus/London. Another limited edition, stamped on the back cover, which brings together an ancient Arabic poem and a series of photographs taken around Northern Cyprus. Published by Counter Editions at the same time as the re-issued version of Exploration Of The Soul.


            	Strangeland (2005) was Emin's long-awaited memoir. It is divided into three sections, "Motherland", "Fatherland" and "Traceyland". It is written in the first person and conveys an unvarnished look at her life from childhood. Jeanette Winterson wrote, "Her latest writings are painfully honest, and certainly some of it should have been edited out by someone who loves her." Emin's editor for Strangeland was the British novelist Nicholas Blincoe.


            	Tracey Emin: Works 1963 - 2006 (2006) was Emin's first in depth monograph. Published by Rizzoli in October 2006 this in depth book covers her work in all media: drawing, sculpture, film, photography, and writing. The extensive text is based on a long friendship and hundreds of hours of discussion between Emin and Carl Freedman.

          


          


          Sculpture


          In February 2005, Emin's first public artwork, a bronze sculpture, went on display outside the Oratory, adjacent to Liverpool Cathedral. It consists of a small bird perched on a tall bronze pole, and is designed so that the bird seems to disappear when viewed from the front. It was commissioned by the BBC. "Emin's work stands outside The Oratory, in Upper Duke Street just outside the Cathedral. The Roman Standard - which features a small bird on top of a four-metre high bronze pole - is a tribute to the city's famous symbol the Liver Bird. The sculpture was commissioned by the BBC as part of their contribution to the art05 festival and Liverpool's year as European Capital of Culture in 2008. Emin says the sculpture represents strength and femininity." In September 2008, Emin will unveil a brand new neon work that will "be installed in the well of the cathedral" Emin herself says of her continuing relationship of making public sculptures in the town, "When Liverpool is Capital of Culture in 2008, I'll be making a large work for the Anglican Cathedral, which I'm really looking forward to."


          Other sculptures have included Death Mask (2002) which is a bronze cast of her own head. Emin loaned this work to the National Portrait Gallery in 2005,


          
            
              	

              	
                The death mask, which enjoyed a popular revival in the nineteenth century, was a method for preserving the final expression and physiognomy of the famous or infamous, largely based on the belief that facial features and proportion could explain personal attributes such as genius or criminality. These likenesses were often produced and distributed in multiples as plaster casts could be taken from a bronze original.

                In an ironic reference to the much discussed autobiographical nature of her practice which has dominated critical reception of her work, Emin has cast her own death mask during her life-time creating a contemporary portrait with an historic allusion through her use of this lost tradition.


                Death Masks were most usually made of male subjects. The red appliqu fabric on which Emin's bronze head is placed refers to the frequent use of quilting and embroidery in her work, associated with the domestic sphere of women, which challenges masculine frameworks of history and art history. Emin, whose work is often based on images of herself, once commented "It is like they have seen my art by seeing me". In this work she offers herself in perpetuity as an enclosed specimen or museum display, literally transforming herself into an object for the scrutiny of generations to come.

              

              	
            

          


          At Emin's 2007 Venice Biennale exhibition, as well as the central exhibition's Tower sculptures, tall wooden towers consisting of small pieces of timber piled together, a new small bronze-cast sculpture work of a child's pink sock was revealed Sock (2007) on display on the steps of the British Pavillion. In September 2007, Emin announced she'll be exhibiting new sculpture work in the inaugural Folkestone Triennial which will take place in the Kent town from June until September 2008. Emin said her contribution would be different pieces placed around the town,


          
            
              	

              	I'm going to be making very tiny bronze-cast items of baby clothing. It's baby clothes that I have found in the street, like a mitten or a sock.

              	
            

          


          Emin's 2007 solo show at Gagosian Gallery in Los Angeles' Beverly Hills included brand new sculpture works described by Emin as, "some very strange little sculptures. They are nearly all of animals, apart from one, which is a pineapple. They rest on mini-plinths made in a really brilliant LA, beach, California, Fifties surfer kind of style. Different woods put together in cute pattern formations. In some places the wood is 18th-century floorboards, some bits of cabin from tall ships or things which could have been found on the seashore  driftwood." The New York Times included Emin in a piece about artists who are Originals with a new photograph with two sculptures, one of a small bird on a thin stand and a large seagull, both sculptures placed upon wooden plinths.Gagosian further described the many different sculptures from the show as, "a group of delicate wood and jesmonite sculptures, which expand on the spirals, rollercoasters, and bridges of recent years. Others incorporate cast bronze figures  seagulls, songbirds, and frogs  or objects combining cement and glass, which are placed on tables or bundled bases made from found timbers."


          In late November 2007, it was announced that Emin was one of six artists to have been shortlisted to propose a sculpture for the fourth plinth in London's Trafalgar Square. Antony Gormley, the artist behind the Angel of the North, and Turner Prize-nominated Yinka Shonibare are also in the running. The contenders have been commissioned to produce a scale model of their idea. On January 6th 2008, it was revealed Emin's proposal was a lifesize model of a group of four meerkats, the desert mammal. Entitled Something for the Future it consists of a sculpture of four meerkats "as a symbol of unity and safety." as "whenever Britain is in crisis or, as a nation, is experiencing sadness and loss (for example, after Princess Diana's funeral), the next programme on television is 'Meerkats United.'" The successful proposal will be announced in 2008 and the new winning work unveiled in 2009. The other shortlisted artists are Turner Prize-winner Jeremy Deller, Anish Kapoor, and Bob and Roberta Smith - the professional name of Patrick Brill.


          


          Definition of art


          In common with many YBAs, including Damien Hirst, Emin employs assistants for fabrication purposes, for example sewing the lettering onto her appliqud pieces.


          Work becomes art when it is defined as such by her. A poster she photocopied and put up around her home when her cat Docket went missing became an object collected by people, but was excluded by her from her canon.


          In 2000 Emin was commissioned, as part of a scheme throughout London titled Art in Sacred Spaces, to collaborate with children on an artwork at Ecclesbourne Primary School in Islington, North London. Pupils made the piece with her in Emin's style of sewing cut out letters onto a large piece of material. In 2004, the school enquired if Emin would sign the work so that the school could sell it as an original to raise funds. They planned to auction the piece for 35,000 for an arts unit, as it could not afford to display the large work. Emin and her gallery White Cube refused saying that it was not a piece of her art, therefore reducing its value and requested it be returned. But Emin quickly came to an agreement with the school, where she paid 4,000 to create a perspex display box for the patchwork quilt to be showcased. Taking as her theme the title "Tell me something beautiful", Emin invited eight-year-olds to nominate their ideas of beauty and then to sew the keywords in felt letters on bright fabric squares. The resulting bold patchwork, featured words such as "tree", "sunrise", "dolphin" and "nan". Art critic John Slyce, who has worked on school collaborations with artists, supported Emin and White Cube's decision saying, "This is a horrific precedent for the school to try to set. They were lucky to have an artist of that stature spending that amount of time with them ... the artwork should remain in context with the kids. Children's primary experience of art should not be as a commodity."


          


          Momart fire


          On 24 May 2004, a fire in a Momart storage warehouse in East London destroyed many works from the Saatchi collection, including Emin's famous tent with appliqud letters, Everyone I Have Ever Slept With 1963-1995 ("The Tent") (1995) and The Last Thing I Said To You Is Don't Leave Me Here ("The Hut") (1999), Emin's blue wooden beach hut that she bought with fellow artist Sarah Lucas and shared with her boyfriend of the time, the gallerist Carl Freedman. Emin spoke out angrily against the general public lack of sympathy, and even amusement, at the loss of the artworks in the fire. However, she also put the loss in perspective, commenting:


          
            
              	

              	I'm also upset about those people whose wedding got bombed last week [in Iraq], and people being dug out from under 400ft of mud in the Dominican Republic.

              	
            

          


          


          Venice Biennale (2007)


          In August 2006, the British Council announced that they had chosen Emin to produce a show of new and past works for the British Pavilion at the 52nd Venice Biennale in 2007. Emin will be the second woman to produce a solo show for the UK at the Biennale, following Rachel Whiteread in 1997. In a BBC interview, Andrea Rose, the commissioner for the British Pavilion, said the exhibition would allow Emin's work to be viewed "in an international context and at a distance from the YBA generation with which she came to prominence."


          Emin has chosen the title Borrowed Light for the in-depth exhibition of her work which will open to the public on 10 June 2007. The artist has produced new work especially for the British Pavilion, using a wide variety of media - from needlework, photography and video to drawing, painting, sculpture and neon. A promotional British Council flyer includes an image of a previously unseen monoprint for the exhibition called Fat Minge (1994) which will be included in the show whilst the Telegraph newspaper featured a photo of a new purple neon Legs I (2007) which will be on display (directly inspired by Emin's 2004 purple watercolour Purple Virgin series. Emin herself summed up her Biennale exhibition work as,


          
            
              	

              	Pretty and hard-core

              	
            

          


          Emin was interviewed about the Venice Biennale in her East London studio by the BBC's Kirsty Wark; this was broadcast on BBC Four television channel in November 2006. Emin showed Wark some work-in-progress, which included large-scale canvases with paintings of Emin's legs and vagina. Starting with the Purple Virgin (2004) acrylic watercolour series with their strong purple brush strokes depicting Emin's naked open legs, leading to Emin's paintings in 2005-6 such as Asleep Alone With Legs Open (2005), the Reincarnation (2005) series and Masturbating (2006) amongst others, these works are a significant new development in her artistic output.


          In an interview with Lynn Barber published in The Observer newspaper the week before the launch of Emin's biennale show, the artist said of her work,


          
            
              	

              	It's the most feminine work I've ever made.

              	
            

          


          Andrea Rose, the British Pavilion commissioner, added to this commenting on the art Emin has produced, 'It's remarkably ladylike. There is no ladette work - no toilet with a poo in it - and actually it is very mature I think, quite lovely. She is much more interested in formal values than people might expect, and it shows in this exhibition. It's been revelatory working with her. Tracey's reputation for doing shows and hanging them is not good, but she's been a dream to work with. What it shows is that she's moved a long way away from the YBAs. She's quite a lady actually!' 


          Royal Academician (2007)


          On 29 March 2007, Tracey Emin was made Royal Academician by the Royal Academy of Arts. Emin became a member of the Royal Academy joining an elite group of artists including David Hockney, Peter Blake, Anthony Caro and Alison Wilding. This entitles Emin to exhibit up to six works in the annual summer exhibition.


          Emin has a long history of exhibiting her art at the Royal Academy, having been invited to include works at their Summer Exhibitions in 2007, 2006, 2005, 2004 and 2001. For 2004's Summer Exhibition, Emin was chosen by fellow artist David Hockney to submit two monoprints, one called And I'd Love To Be The One (1997) and another on the topic of Emin's abortion called Ripped Up (1995) as that year's theme celebrated the art of drawing as part of the creative process. Whilst 2007 saw Emin exhibit a neon work called Angel (2005). Emin's art was first included at the Royal Academy as part of the Sensation exhibition in 1997.


          


          Stuckism


          Emin's relationship with the artist and musician Billy Childish led to the name of the Stuckism movement in 1999. Childish, who had mocked Emin's new affiliation to conceptualism in the early '90s, was told by Emin, "Your paintings are stuck, you are stuck!  Stuck! Stuck! Stuck!" (that is, stuck in the past for not accepting the YBA approach to art). He recorded the incident in the poem, "Poem for a Pissed Off Wife" published in "Big Hart and Balls" Hangman Books 1994, from which Charles Thomson, who knew them both, later coined the term Stuckism.


          Emin and Childish had remained on friendly terms up until 1999, but the activities of the Stuckist group offended her and caused a lasting rift with Childish. In a 2003 interview, she was asked about the Stuckists:


          
            
              	

              	I don't like it at all," she spat. "I don't really want to talk about it. If your wife was stalked and hounded through the media by someone she'd had a relationship with when she was 18, would you like it? That's what happened to me. I don't find it funny, I find it a bit sick, and I find it very cruel, and I just wish people would get on with their own lives and let me get on with mine.

              	
            

          


          Childish left The Stuckist movement in 2001. 


          
            Retrieved from " http://en.wikipedia.org/wiki/Tracey_Emin"
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          A tractor is a vehicle specifically designed to deliver a high tractive effort at slow speeds, for the purposes of hauling a trailer or machinery used in agriculture or construction. Most commonly, the term is used to describe the distinctive farm vehicle: agricultural implements may be towed behind or mounted on the tractor, and the tractor may also provide a source of power if the implement is mechanised. Another common use of the term is for the power unit of a semi-trailer truck.


          The word tractor was taken from Latin, being the agent noun of trahere "to pull". ,. The first recorded use of the word meaning "an engine or vehicle for pulling wagons or ploughs" occurred in 1901, from the earlier term traction engine (1859).


          The first tractors were steam-powered ploughing engines. They were used in pairs either side of a field to haul a plough back and forth between them using a wire cable.


          


          National variations


          In Britain, Ireland, Australia, India, Spain, and Germany the word "tractor" usually means "farm tractor", and the use of the word "tractor" to mean other types of vehicles is familiar to the vehicle trade but unfamiliar to much of the general public. In Canada and the US the word is also used to refer to a road tractor.


          


          History


          The first powered farm implements in the early 1800s were portable engines  steam engines on wheels that could be used to drive mechanical farm machinery by way of a flexible belt. Around 1850, the first traction engines were developed from these, and were widely adopted for agricultural use. Where soil conditions permitted, like the US, steam tractors were used to direct-haul ploughs, but in the UK and elsewhere, ploughing engines were used for cable-hauled ploughing instead. Steam-powered agricultural engines remained in use well into the 20th century, until reliable internal combustion engines had been developed.


          In 1892, John Froelich built the first practical gasoline-powered tractor in Clayton County, Iowa. Only two were sold, and it was not until 1911, when the Twin City Traction Engine Company developed the design, that it became successful.


          In Britain, the first recorded tractor sale was the oil-burning Hornsby-Ackroyd Patent Safety Oil Traction engine, in 1897. However, the first commercially successful design was Dan Albone's three-wheel Ivel tractor of 1902. In 1908, the Saunderson Tractor and Implement Co. of Bedford introduced a four-wheel design, and went on to become the largest tractor manufacturer outside the USA at that time.
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          While unpopular at first, these gasoline-powered machines began to catch on in the 1910s when they became smaller and more affordable. Henry Ford introduced the Fordson, the first mass-produced tractor in 1917. They were built in the U.S., Ireland, England and Russia and by 1923, Fordson had 77% of the U.S. market. The Fordson dispensed with a frame, using the strength of the engine block to hold the machine together. By the 1920s, tractors with a gasoline-powered internal combustion engine had become the norm.


          The classic farm tractor is a simple open vehicle, with two very large driving wheels on an axle below and slightly behind a single seat (the seat and steering wheel consequently are in the centre), and the engine in front of the driver, with two steerable wheels below the engine compartment. This basic design has remained unchanged for a number of years, but enclosed cabs are fitted on almost all modern models, for reasons of operator safety and comfort.


          Originally, plows and other equipment were connected via a draw-bar, or a proprietary connecting system; prior to Harry Ferguson patenting the three-point hitch. Recently, Bobcat's patent on its front loader connection has expired; and compact tractors are now being outfitted with quick-connect attachments for their front-end loaders.


          There are also lawn tractors. Cub Cadet, Husqvarna, John Deere, Massey Ferguson and Toro are some of the better-known brands.


          


          Operation
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          Modern farm tractors usually have five foot-pedals for the operator on the floor of the tractor. The pedal on the left is the clutch. The operator presses on this pedal to disengage the transmission for either shifting gears or stopping the tractor. Two of the pedals on the right are the brakes. The left brake pedal stops the left rear wheel and the right brake pedal does the same with the right side. This independent left and right wheel braking augments the steering of the tractor when only the two rear wheels are driven. This is usually done when it is necessary to make a tight turn. The split brake pedal is also used in mud or soft dirt to control a tire that spins due to loss of traction. The operator presses both pedals together to stop the tractor. For tractors with additional front-wheel drive, this operation often engages the 4-wheel locking differential to help stop the tractor when travelling at road speeds.


          A fifth pedal just in front of the seat operates the rear differential lock (diff lock) which prevents wheelslip. The differential allows the outside wheel to travel faster than the inside one during a turn. However, in traction conditions on a soft surface the same mechanism could allow one wheel to slip, thus preventing traction to the other wheel. The diff lock overrides this, causing both wheels to supply equal traction. Care must be taken to unlock the differential, usually by hitting the pedal a second time, before turning, since the tractor cannot perform a turn with the diff lock engaged.


          The pedal furthest to the right is the foot throttle. Unlike in automobiles, it can also be controlled from a hand-operated lever ("hand throttle"). This helps provide a constant speed in field work. It also helps provide continuous power for stationary tractors that are operating an implement by shaft or belt. The foot throttle gives the operator more automobile-like control over the speed of the tractor for road work. This is a feature of more recent tractors; older tractors often did not have this feature. In the UK it is mandatory to use the foot pedal to control engine speed while travelling on the road. Some tractors, especially those designed for row-crop work, have a 'de-accelerator' pedal, which operates in the reverse fashion to an automobile throttle, in that the pedal is pushed down to slow the engine. This is to allow fine control over the speed of the tractor when manoeuvring at the end of crop rows in fields- the operating speed of the engine is set using the hand throttle, and if the operator wishes to slow the tractor to turn, he simply has to press the pedal, turn and release it once the turn is completed, rather than having to alter the setting of the hand throttle twice during the maneuver.


          


          Power and transmission
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          Modern farm tractors employ large diesel engines, which range in power output from 18 to 575 horsepower (15 to 480 kW). Tractors can be generally classified as two-wheel drive, two-wheel drive with front wheel assist, four-wheel drive (often with articulated steering), or track tractors (with either two or four powered rubber tracks). Variations of the classic style include the diminutive lawn tractors and their more capable and ruggedly constructed cousins, garden tractors, that range from about 10 to 25 horsepower (7.5-18.6 kW) and are used for smaller farm tasks and mowing grass and landscaping. Their sizeespecially with modern tractorsand the slower speeds are reasons motorists are urged to use caution when encountering a tractor on the roads.
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          Most tractors have a means to transfer power to another machine such as a baler, slasher or mower. Early tractors used belts wrapped around a flywheel to power stationary equipment. Modern tractors use a power take-off (PTO) shaft to provide rotary power to machinery that may be stationary or pulled. Almost all modern tractors can also provide external hydraulic fluid and electrical power.


          Most farm tractors use a manual transmission. They have several sets of gear ratios divided into speeds. In order to change the ratio, it is usually necessary to stop the tractor. Between them they provide a range of speeds from less than one mile per hour suitable for working the land, up to about 25 miles per hour (40 km/h) for road use. Furthermore it is usually not necessary to change gear in order to reverse, one simply selects a lever. Older tractors usually require that the operator depress the clutch in order to shift between gears (a limitation of straight-cut gears in the gearbox), but many modern tractors have eliminated this requirement with the introduction of technologies such as power shifting in the 1960s and more modern continuously variable transmissions. This allows the operator more and easier control over working speed than the throttle alone could provide.


          Slow, controllable speeds are necessary for most operations that are performed with a tractor. They help give the farmer a larger degree of control in certain situations, such as field work. However, when travelling on public roads, the slow operating speeds can cause problems, such as long queues or tailbacks, which can delay or aggravate other road users. To alleviate conditions, some countries (for example the Netherlands) employ a road sign on some roads that means "no farm tractors". Some modern tractors, such as the JCB Fastrac, are now capable of much more tolerable road speeds of around 50 mph (80 km/h).


          


          Backhoe loader
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          The most common variation of the classic farm tractor is the hoe, also called a hoe-loader. As the name implies, it has a loader assembly on the front and a backhoe on the back. Backhoes attach to a 3 point hitch on farm or industrial tractors. Industrial tractors are often heavier in construction particularly with regards to the use of steel grill for protection from rocks and the use of construction tires. When the backhoe is permanently attached, the machine usually has a seat that can swivel to the rear to face the hoe controls. Removable backhoe attachments almost always have a separate seat on the attachment.


          Backhoe-loaders are very common and can be used for a wide variety of tasks: construction, small demolitions, light transportation of building materials, powering building equipment, digging holes,loading trucks, breaking asphalt and paving roads. Some buckets have a retractable bottom, enabling them to empty their load more quickly and efficiently. Buckets with retractable bottoms are also often used for grading and scratching off sand. The front assembly may be a removable attachment or permanently mounted. Often the bucket can be replaced with other devices or tools.


          Their relatively small frame and precise control make backhoe-loaders very useful and common in urban engineering projects such as construction and repairs in areas too small for larger equipment. Their versatility and compact size makes them one of the most popular urban construction vehicles.


          In the UK, the word " JCB" is sometimes used colloquially as a genericized trademark for any such type of engineering vehicle. The term JCB now appears in the Oxford English Dictionary, although it is still legally a trademark of J. C. Bamford Ltd.


          


          Safety


          
            [image: Farm tractor rear turnover]

            
              Farm tractor rear turnover
            

          


          
            [image: The classic Row Crop tractor (an Allis-Chalmers WD). Note the absence of any rollover protection system.]

            
              The classic Row Crop tractor (an Allis-Chalmers WD). Note the absence of any rollover protection system.
            

          


          Agriculture in the United States is one of the most hazardous industries, only surpassed by mining and construction. No other farm machine is so identified with the hazards of production agriculture as the tractor. Tractor related injuries account for approximately 32% of the fatalities and 6% of the non-fatal injuries in agriculture. Over 50% is attributed to tractor overturns.


          The roll over protection structure(ROPS) and seat belt, when worn, are the two most important safety devices to protect operators from death during tractor overturns.


          Modern tractors have rollover protection systems (ROPS) to prevent an operator from being crushed if the tractor overturns. It is important to remember that the ROPS does not prevent tractor overturns. Rather, it prevents the operator from being crushed during an overturn. This is especially important in open-air tractors, where the ROPS is a steel beam that extends above the operator's seat. For tractors with operator cabs, the ROPS is part of the frame of the cab. A ROPS with enclosed cab further reduces the likelihood of serious injury because the operator is protected by the sides and windows of the cab.


          ROPS were first required by legislation in Sweden in 1959. Before ROPS were required, some farmers died when their tractors rolled on top of them. Row-crop tractors, before ROPS, were particularly dangerous because of their 'tricycle' design with the two front wheels spaced close together and angled inward toward the ground. Some farmers were killed by rollovers while operating tractors along steep slopes. Others have been killed while attempting to tow or pull an excessive load from above axle height, or when cold weather caused the tires to freeze down, in both cases causing the tractor to pivot around the rear axle.


          For the ROPS to work as designed, the operator must stay within the protective frame of the ROPS. This means the operator must wear the seat belt. Not wearing the seat belt may defeat the primary purpose of the ROPS.


          


          Applications


          


          For farming


          
            [image: A modern John Deere 8110 Farm Tractor plowing a field using a chisel plow.]

            
              A modern John Deere 8110 Farm Tractor plowing a field using a chisel plow.
            

          


          
            [image: A fairly recent farmtractor used to de-weed a plot of land]

            
              A fairly recent farmtractor used to de-weed a plot of land
            

          


          The most common use of the term is for the vehicles used on farms. The farm tractor is used for pulling or pushing agricultural machinery or trailers, for plowing, tilling, disking, harrowing, planting, and similar tasks. Charles City, Iowa is the birthplace of the farm tractor in the early 1900s by the Hart-Parr Company, Later sold to White Tractor.


          
            [image: A farm tractor used to power a pump for irrigating a plot of land]

            
              A farm tractor used to power a pump for irrigating a plot of land
            

          


          Farm implements can be attached to the rear of the tractor by either a drawbar or a three-point hitch. The three-point hitch was invented by Harry Ferguson and has been standard since the 1960s. Equipment attached to the three-point hitch can be raised or lowered hydraulically with a control lever. The equipment attached to the three-point hitch is usually completely supported by the tractor. Another way to attach an implement is via a Quick Hitch, which is attached to the three-point hitch. This enables a single person to attach an implement quicker and put the person in less danger when attaching the implement.


          Some farm-type tractors are found elsewhere than on farms: with large universities' gardening departments, in public parks, or for highway workman use with blowtorch cylinders strapped to its sides and a pneumatic drill air compressor permanently fastened over its power take-off. These are often fitted with grass (turf) tyres which are less damaging to soft surfaces than agricultural tires.


          Supposedly, I4 (industrial bar tires) are less damaging to lawns and soft surfaces than agricultural tires, but provide similar traction, and have the benefit of being self-cleaning. Often, these can be seen on road construction backhoes.


          


          Precision agriculture


          Space technology has been incorporated into agriculture in the form of GPS devices, and robust on-board computers installed as optional features on farm tractors. These technologies are used in modern, precision farming techniques. The spin-offs from the space race have actually facilitated automation in plowing and the use of autosteer systems drone on tractors that are manned but only steered at the end of a row, the idea being to neither overlap and use more fuel nor leave streaks when performing jobs such as cultivating.


          


          Other types of tractors


          


          Engineering tractors


          
            [image: A tractor factory in Chelyabinsk in the Soviet Union circa 1930.]

            
              A tractor factory in Chelyabinsk in the Soviet Union circa 1930.
            

          


          The durability and engine power of tractors made them very suitable for engineering tasks. Tractors can be fitted with engineering tools such as dozer blade, bucket, hoe, ripper, and so on. The most common attachments for the front of a tractor are dozer blade or a bucket. When attached with engineering tools the tractor is called an engineering vehicle.


          A bulldozer is a track-type tractor attached with blade in the front and a rope-winch behind. Bulldozers are very powerful tractors and have excellent ground-hold, as their main tasks are to push or drag things.


          Bulldozers have been further modified over time to evolve into new machines which are capable of working in ways that the original bulldozer can not. One example is that loader tractors were created by removing the blade and substituting a large volume bucket and hydraulic arms which can raise and lower the bucket, thus making it useful for scooping up earth, rock and similar loose material to load it into trucks.


          A front-loader or loader is a tractor with an engineering tool which consists of two hydraulic powered arms on either side of the front engine compartment and a tilting implement. This is usually a wide open box called a bucket but other common attachments are a pallet fork and a bale grappler.


          Other modifications to the original bulldozer include making the machine smaller to let it operate in small work areas where movement is limited. There are also tiny wheeled loaders, officially called Skid-steer loaders but nicknamed " Bobcat" after the original manufacturer, which are particularly suited for small excavation projects in confined areas.


          


          Compact Utility Tractor


          
            [image: Kubota and New Holland Compact Tractors equipped with Front End Loaders]

            
              Kubota and New Holland Compact Tractors equipped with Front End Loaders
            

          


          
            [image: In the middle is a 24 hp (18 kW) diesel CUT illustrating the size difference between a small farm tractor and a garden tractor]

            
              In the middle is a 24 hp (18 kW) diesel CUT illustrating the size difference between a small farm tractor and a garden tractor
            

          


          A Compact Utility Tractor, also called a CUT is a smaller version of an agricultural tractor but designed primarily for landscaping and estate management type tasks rather than for planting and harvesting on a commercial scale. Typical CUTs range in from 20 to 50 horsepower (15-37 kW) with available power take off (PTO) horsepower ranging from 15 to 45 hp (11-34 kW). CUTs are often equipped with both a mid-mounted PTO and a standard rear PTO, especially those below 40 horsepower (30 kW). The mid-mount PTO shaft typically rotates at/near 2000 rpms and is typically used to power such implements as mid-mount finish mower, a front mounted snow blower or front mounted rotary broom. The rear PTO is standardized at 540 rpms for the North American markets, but in some parts of the world a dual 540/1000 rpm PTO is standard and implements are available for either standard in those markets.


          
            [image: Howse brand modular Subsoiler mounted to a tractor]

            
              Howse brand modular Subsoiler mounted to a tractor
            

          


          
            [image: Broadcast seeder mounted to a Kubota Compact Utility Tractor]

            
              Broadcast seeder mounted to a Kubota Compact Utility Tractor
            

          


          One of the most common attachment for a Compact Utility Tractor is the front end loader or FEL. Like the larger agricultural tractors, a CUT will have an adjustable three-point hitch that is hydraulically controlled. Typically a CUT will have four wheel drive, or more correctly 4 wheel assist. Modern Compact Utility Tractors often feature a Hydrostatic transmission, but many variants of gear drive transmissions are also offered from low priced simple gear transmissions to synchronized transmissions to advanced glide-shift transmissions. All modern CUTs feature a government mandated roll over protection structure (ROPS) just like agricultural tractors. The most well known brands in North America include Kubota, John Deere Tractor, New Holland Ag, Case-Farmall and Massey-Ferguson. Although less common, compact backhoes are often attached to compact utility tractors.


          
            [image: JD 71 Flexi Planter for tractors 20 to 35 horsepower]

            
              JD 71 Flexi Planter for tractors 20 to 35 horsepower
            

          


          Compact Utility Tractors require special smaller implements than full size agricultural tractors. Very common implements include the box blade, the grader blade, the landscape rake, the post hole digger (or post hole auger), the rotary cutter (also called a slasher or a brush hog), a mid or rear mount finish mower, broadcast seeder, subsoiler and the rototiller (also rotary tiller). In northern climates, a rear mounted snow blower is very common, on smaller CUTs some models are available with front mounted snow blowers that are powered by a mid-PTO shaft. There are many more implement brands than there are tractor brands offering CUT owners a wide selection of choice.


          For small scale farming or large scale gardening, there are some planting and harvesting implements sized for CUTs. One and two row planting units are commonly available as are cultivators, sprayers and different types of seeders (slit, rotary and drop).


          


          Garden Tractors


          Garden Tractors (also called Mini Tractors) are small, light and simple tractors designed for use in domestic gardens. Garden Tractors are usually designed primarily for cutting grass, being fitted with horizontal rotary cutting decks. The distinction between a garden tractor and a ride-on lawnmower is often hard to make- generally Garden Tractors are more sturdily built, with stronger frames, axles and transmissions. Garden Tractors are generally capable of mounting other implements such as harrows, cultivators/rotavators, sweepers, rollers and dozer-blades. Like ride-on mowers, Garden Tractors generally have a horizontally-mounted engine with a belt-drive to a transaxle-type transmission (usually of 4- or 5-speeds, although some my also have two-speed reduction gearboxes or hydraulic gearboxes). However, Wheel Horse (now part of Toro) garden tractors have vertically-mounted engines with belt-drive, whilst Allen/ Gutbrod tractors had an automotive-type clutch and gearbox. The engines are generally 1- or 2-cylinder petrol (gasoline) engine, although diesel engine models are also available, especially in Europe.


          In the U.S., the term riding lawn mower today refers to mid or rear engined machines. Front-engined tractor layout machines designed primarily for cutting grass and light towing are called lawn tractors, and heavy duty lawn tractors, often shaft driven, are garden tractors. The primary difference between a lawn tractor and a garden tractor are the frame weight, the rear wheels (garden tractors almost always have multiple mounting bolts, while most lawn tractors have a single bolt or clip on the hub.), and the ability to use ground engaging equipment such as plows or disk-harrows. Craftsman, MTD, Snapper and other major mowing equipment manufacturers use these terms.


          As well as dedicated manufacturers, many makers of agricultural tractors have made (or continue to make) ranges of garden tractors, such as Case, Massey-Ferguson, International Harvester and John Deere.


          


          EPA tractor


          
            [image: A Ford rebuilt to an EPA tractor.]

            
              A Ford rebuilt to an EPA tractor.
            

          


          
            [image: An "A tractor" based on Volvo 760. Notice the slow vehicle triangle and the longer boot.]

            
              An "A tractor" based on Volvo 760. Notice the slow vehicle triangle and the longer boot.
            

          


          During World War II there was a shortage of tractors in Sweden and this led to the invention of a new type of tractor called the EPA tractor (EPA was a chain of discount stores and it was often used to signify something lacking in quality). An EPA tractor was simply an automobile, truck or lorry, with the passenger space cut off behind the front seats, equipped with two gearboxes in a row. When done to an older car with a ladder frame, the result was not dissimilar to a tractor and could be used as one.


          
            [image: A Volvo Duett rebuilt to an EPA tractor. Obviously the intended use is no longer as a farm vehicle.]

            
              A Volvo Duett rebuilt to an EPA tractor. Obviously the intended use is no longer as a farm vehicle.
            

          


          After the war it remained popular, now not as a farm vehicle, but as a way for young people without a driver's license to own something similar to a car. Since it was legally seen as a tractor it could be driven from 16 years of age and only required a tractor license. Eventually the legal loophole was closed and no new EPA tractors were allowed to be made, but the remaining were still legal, something that led to inflated prices and many protests from people that preferred EPA tractors to ordinary cars.


          In 31 March 1975 a similar type of vehicle was introduced, the A tractor [from arbetstraktor (work tractor)]. The main difference is that an A tractor has a top speed of 30 km/h. This is usually done by fitting two gearboxes in a row and not using one of them. Volvo Duett was for a long time the primary choice for conversion to an EPA or A tractor, but, since supplies have dried up, other cars have been used, in most cases a Volvo.


          


          Alternative machine types 'called' tractors


          The term tractor (US & Canada) or tractor unit (UK) is also applied to:


          
            	
              Road tractors, tractor units or traction heads, familiar as the front end of an articulated lorry / semi-trailer truck. They are heavy-duty vehicles with large engines and several axles.

              
                	The majority of these tractors are designed to pull long semi-trailers, most often to transport freight of some kind over a significant distance, and is connected to the trailer with a fifth wheel coupling. In England this type of "tractor" is often called an " artic cab".


                	A minority is the ballast tractor, whose load is hauled from a drawbar.

              

            


            	
              Pushback tractors are used on airports to move aircraft on the ground, most commonly pushing aircraft away from their parking stands.

              
                [image: Aircraft Pushback tractor]

                
                  Aircraft Pushback tractor
                

              

            


            	Locomotive tractors ( engines) or Rail car movers

              
                	The amalgamation of machines, electrical generators, controls and devices that comprise the traction component of railway vehicles

              

            


            	Artillery tractors

              
                	Vehicles used to tow artillery pieces of varying weights.

              

            


            	NASA and other space agencies use very large tractors to ferry launch vehicles such as booster rockets and space shuttles from their hangars to (and, in rare cases, from) the launchpad.

          


          



          
            Retrieved from " http://en.wikipedia.org/wiki/Tractor"
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              A fruit stand at a market.
            

          


          Trade is the voluntary exchange of goods, services, or both. Trade is also called commerce. A mechanism that allows trade is called a market. The original form of trade was barter, the direct exchange of goods and services. Modern traders instead generally negotiate through a medium of exchange, such as money. As a result, buying can be separated from selling, or earning. The invention of money (and later credit, paper money and non-physical money) greatly simplified and promoted trade. Trade between two traders is called bilateral trade, while trade between more than two traders is called multilateral trade.


          Trade exists for many reasons. Due to specialisation and division of labor, most people concentrate on a small aspect of production, trading for other products. Trade exists between regions because different regions have a comparative advantage in the production of some tradable commodity, or because different regions' size allows for the benefits of mass production. As such, trade at market prices between locations benefits both locations.


          Trading can also refer to the action performed by traders and other market agents in the financial markets.


          


          History of trade


          Trade originated with the start of communication in prehistoric times. Trading was the main facility of prehistoric people, who bartered goods and services from each other before the innovation of the modern day currency. Peter Watson dates the history of long-distance commerce from circa 150,000 years ago.


          Trade is believed to have taken place throughout much of recorded human history. There is evidence of the exchange of obsidian and flint during the stone age. Materials used for creating jewelry were traded with Egypt since 3000 BC. Long-range trade routes first appeared in the 3rd millennium BC, when Sumerians in Mesopotamia traded with the Harappan civilization of the Indus Valley. The Phoenicians were noted sea traders, traveling across the Mediterranean Sea, and as far north as Britain for sources of tin to manufacture bronze. For this purpose they established trade colonies the Greeks called emporia. From the beginning of Greek civilization until the fall of the Roman empire in the 5th century, a financially lucrative trade brought valuable spice to Europe from the far east, including China. Roman commerce allowed its empire to flourish and endure. The Roman empire produced a stable and secure transportation network that enabled the shipment of trade goods without fear of significant piracy.


          The fall of the Roman empire, and the succeeding Dark Ages brought instability to Western Europe and a near collapse of the trade network. Nevertheless some trade did occur. For instance, Radhanites were a medieval guild or group (the precise meaning of the word is lost to history) of Jewish merchants who traded between the Christians in Europe and the Muslims of the Near East.


          The Sogdians dominated the East-West trade route known as the Silk Road after the 4th century AD up to the 8th century AD, with Suyab and Talas ranking among their main centeres in the north. They were the main caravan merchants of Central Asia.


          From the 8th to the 11th century, the Vikings and Varangians traded as they sailed from and to Scandinavia. Vikings sailed to Western Europe, while Varangians to Russia. The Hanseatic League was an alliance of trading cities that maintained a trade monopoly over most of Northern Europe and the Baltic, between the 13th and 17th centuries.


          Vasco da Gama restarted the European Spice trade in 1498. Prior to his sailing around Africa, the flow of spice into Europe was controlled by Islamic powers, especially Egypt. The spice trade was of major economic importance and helped spur the Age of Exploration. Spices brought to Europe from distant lands were some of the most valuable commodities for their weight, sometimes rivaling gold.


          In the 16th century, Holland was the centre of free trade, imposing no exchange controls, and advocating the free movement of goods. Trade in the East Indies was dominated by Portugal in the 16th century, the Netherlands in the 17th century, and the British in the 18th century. The Spanish Empire developed regular trade links across both the Atlantic and the Pacific Oceans.


          In 1776, Adam Smith published the paper An Inquiry into the Nature and Causes of the Wealth of Nations. It criticised Mercantilism, and argued that economic specialisation could benefit nations just as much as firms. Since the division of labour was restricted by the size of the market, he said that countries having access to larger markets would be able to divide labour more efficiently and thereby become more productive. Smith said that he considered all rationalisations of import and export controls "dupery", which hurt the trading nation at the expense of specific industries.


          In 1799, the Dutch East India Company, formerly the world's largest company, became bankrupt, partly due to the rise of competitive free trade.


          In 1817, David Ricardo, James Mill and Robert Torrens showed that free trade would benefit the industrially weak as well as the strong, in the famous theory of comparative advantage. In Principles of Political Economy and Taxation Ricardo advanced the doctrine still considered the most counterintuitive in economics:


          
            	When an inefficient producer sends the merchandise it produces best to a country able to produce it more efficiently, both countries benefit.

          


          The ascendancy of free trade was primarily based on national advantage in the mid 19th century. That is, the calculation made was whether it was in any particular country's self-interest to open its borders to imports.


          John Stuart Mill proved that a country with monopoly pricing power on the international market could manipulate the terms of trade through maintaining tariffs, and that the response to this might be reciprocity in trade policy. Ricardo and others had suggested this earlier. This was taken as evidence against the universal doctrine of free trade, as it was believed that more of the economic surplus of trade would accrue to a country following reciprocal, rather than completely free, trade policies. This was followed within a few years by the infant industry scenario developed by Mill promoting the theory that government had the "duty" to protect young industries, although only for a time necessary for them to develop full capacity. This became the policy in many countries attempting to industrialise and out-compete English exporters. Milton Freidman later continued this vein of thought, showing that in a few circumstances tariffs might be beneficial to the host country; but never for the world at large.


          The Great Depression was a major economic recession that ran from 1929 to the late 1930s. During this period, there was a great drop in trade and other economic indicators.


          The lack of free trade was considered by many as a principal cause of the depression. Only during the World War II the recession ended in United States. Also during the war, in 1944, 44 countries signed the Bretton Woods Agreement, intended to prevent national trade barriers, to avoid depressions. It set up rules and institutions to regulate the international political economy: the International Monetary Fund and the International Bank for Reconstruction and Development (later divided into the World Bank and Bank for International Settlements). These organisations became operational in 1946 after enough countries ratified the agreement. In 1947, 23 countries agreed to the General Agreement on Tariffs and Trade to promote free trade.


          Free trade advanced further in the late 20th century and early 2000s:


          
            	1992 European Union lifted barriers to internal trade in goods and labour.


            	January 1, 1994 NAFTA took effect


            	1994 The GATT Marrakech Agreement specified formation of the WTO.


            	January 1, 1995 World Trade Organization was created to facilitate free trade, by mandating mutual most favoured nation trading status between all signatories.


            	EC was transformed into the European Union, which accomplished the Economic and Monnetary Union (EMU) in 2002, through introducing the Euro , and creating this way a real single market between 13 member states as of January 1, 2007.


            	2005, the Central American Free Trade Agreement was signed; It includes the United States and the Dominican Republic.

          


          


          Development of money


          The first instances of money were objects with intrinsic value. This is called commodity money and includes any commonly-available commodity that has intrinsic value; historical examples include pigs, rare seashells, whale's teeth, and (often) cattle. In medieval Iraq, bread was used as an early form of money. In Mexico under Montezuma cocoa beans were money.


          
            [image: Roman denarius]

            
              Roman denarius
            

          


          Currency was introduced as a standardised money to facilitate a wider exchange of goods and services. This first stage of currency, where metals were used to represent stored value, and symbols to represent commodities, formed the basis of trade in the Fertile Crescent for over 1500 years.


          Numismatists have examples of coins from the earliest large-scale societies, although these were initially unmarked lumps of precious metal.


          Ancient Sparta minted coins from iron to discourage its citizens from engaging in foreign trade.


          The system of commodity money in many instances evolved into a system of representative money. In this system, the material that constitutes the money itself had very little intrinsic value, but nonetheless such money achieves significant market value through scarcity or controlled supply.


          


          Current trends


          


          Doha rounds


          The Doha round of World Trade Organization negotiations aims to lower barriers to trade around the world, with a focus on making trade fairer for developing countries. Talks have been hung over a divide between the rich, developed countries, and the major developing countries (represented by the G20). Agricultural subsidies are the most significant issue upon which agreement has been hardest to negotiate. By contrast, there was much agreement on trade facilitation and capacity building.


          The Doha round began in Doha, Qatar, and negotiations have subsequently continued in: Cancn, Mexico; Geneva, Switzerland; and Paris, France and Hong Kong.


          


          China


          Beginning around 1978, the government of the People's Republic of China (PRC) began an experiment in economic reform. Previously the Communist nation had employed the Soviet-style centrally planned economy, with limited results. They would now utilise a more market-oriented economy, particularly in the so-called Special Economic Zones located in the Guangdong, Fujian, and Hainan. This reform has been spectacularly successful. By 2004, the GDP of the nation has quadrupled since 1978 and foreign trade exceeded USD 1 trillion. As of 2005, China had become the 3rd largest exporter behind Germany and the United States. This occurred in spite of the backlash from the shootings following Tiananmen Square protests of 1989. The PRC maintains a USD 29 billion trade surplus, and is rapidly becoming a leader in industrial manufacturing.


          In 1991 the PRC joined the Asia-Pacific Economic Cooperation group, a trade-promotion forum. More recently, in 2001 they also joined the World Trade Organization.


          See also: Economy of the People's Republic of China
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          International trade is the exchange of goods and services across national borders. In most countries, it represents a significant part of GDP. While international trade has been present throughout much of history (see Silk Road, Amber Road), its economic, social, and political importance have increased in recent centuries, mainly because of Industrialisation, advanced transportation, globalisation, multinational corporations, and outsourcing. In fact, it is probably the increasing prevalence of international trade that is usually meant by the term "globalisation".


          Empirical evidence for the success of trade can be seen in the contrast between countries such as South Korea, which adopted a policy of export-oriented industrialisation, and India, which historically had a more closed policy (although it has begun to open its economy, as of 2005). South Korea has done much better by economic criteria than India over the past fifty years, though its success also has to do with effective state institutions.


          Trade sanctions against a specific country are sometimes imposed, in order to punish that country for some action. An embargo, a severe form of externally imposed isolation, is a blockade of all trade by one country on another. For example, the United States has had an embargo against Cuba for over 40 years.


          Although there are usually few trade restrictions within countries, international trade is usually regulated by governmental quotas and restrictions, and often taxed by tariffs. Tariffs are usually on imports, but sometimes countries may impose export tariffs or subsidies. All of these are called trade barriers. If a government removes all trade barriers, a condition of free trade exists. A government that implements a protectionist policy establishes trade barriers.


          The fair trade movement, also known as the trade justice movement, promotes the use of labour, environmental and social standards for the production of commodities, particularly those exported from the Third and Second Worlds to the First World.


          Standards may be voluntarily adhered to by importing firms, or enforced by governments through a combination of employment and commercial law. Proposed and practiced fair trade policies vary widely, ranging from the commonly adhered to prohibition of goods made using slave labour to minimum price support schemes such as those for coffee in the 1980s. Non-governmental organizations also play a role in promoting fair trade standards by serving as independent monitors of compliance with fairtrade labelling requirements.
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              	Rank

              	Country

              	Value

              bn USD

              	Share%

              	annual%

              change
            


            
              	1

              	[image: Flag of the United States]United States

              	1,732.4

              	16.1

              	14
            


            
              	2

              	[image: Flag of Germany]Germany

              	773.8

              	7.2

              	8
            


            
              	3

              	[image: Flag of the People's Republic of China]China

              	660.0

              	6.1

              	18
            


            
              	4

              	[image: Flag of Japan]Japan

              	514.9

              	4.8

              	13
            


            
              	5

              	[image: Flag of the United Kingdom]United Kingdom

              	510.2

              	4.7

              	8
            


            
              	6

              	[image: Flag of France]France

              	497.9

              	4.6

              	6
            


            
              	7

              	[image: Flag of Italy]Italy

              	379.8

              	3.5

              	7
            


            
              	8

              	[image: Flag of the Netherlands]Netherlands

              	359.1

              	3.3

              	12
            


            
              	9

              	[image: Flag of Canada]Canada

              	319.7

              	3.0

              	15
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              	318.7

              	3.0

              	12
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              	Country

              	Value

              bn USD

              	Share%
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              change
            


            
              	1

              	[image: Flag of Germany]Germany

              	969.9

              	9.3

              	7
            


            
              	2

              	[image: Flag of the United States]United States

              	904.4

              	8.7

              	10
            


            
              	3
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              	762.0

              	7.3

              	28
            


            
              	4

              	[image: Flag of Japan]Japan

              	594.9

              	5.7

              	5
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              	460.2

              	4.4

              	2
            


            
              	6

              	[image: Flag of the Netherlands]Netherlands

              	402.4

              	3.9

              	13
            


            
              	7

              	[image: Flag of the United Kingdom]United Kingdom

              	382.8

              	3.7

              	10
            


            
              	8

              	[image: Flag of Italy]Italy

              	367.2

              	3.5

              	4
            


            
              	9

              	[image: Flag of Canada]Canada

              	359.4

              	3.4

              	14
            


            
              	10

              	[image: Flag of Belgium]Belgium

              	334.3

              	3.2

              	9
            

          


          


          Organization of trade


          Patterns of organizing and administering trade include:


          
            	State control - trade centrally controlled by government planning.

              
                	Laws regulating Trade and establishing a framework such as trade law, tariffs, support for intellectual property, opposition to dumping.

              

            


            	
              Guild control - trade controlled by private business associations holding either de facto or government-granted power to exclude new entrants.

              
                	In contemporary times, the language has evolved to business and professional organizations, often controlled by academia. For example in many states, a person may not practice the professions of engineering, law, law enforcement, medicine, and teaching unless they have a college degree and, in some cases, a license.

              

            


            	Free enterprise - trade without significant central controls; market participants engage in trade based on their own individual assessments of risk and reward, and may enter or exit a given market relatively unimpeded.


            	Infrastructure in support of trade, such as banking, stock market,


            	Technology in support of trade such as electronic commerce, vending machines.

          


          


          International organizations


          
            	European Common Market


            	GATT = General Agreement on Tariffs and Trade/WTO [World Trade Organization]


            	G8


            	IMF = International Monetary Fund


            	OPEC = Organization of the Petroleum Exporting Countries

          


          


          Free trade areas


          
            	Free trade organizations or free trade areas

              
                	European Free Trade Association


                	Free Trade Area of the Americas


                	NAFTA (North American Free Trade Agreement)


                	Union of South American Nations

              

            

          


          


          United Nations umbrella


          
            	UNCTAD = United Nations Conference on Trade and Development

          


          
            	ITC = International Trade Centre

          


          


          Types of trade


          
            	Commodities


            	Staples


            	Luxuries


            	Slave trade


            	International trade


            	Arms trade


            	Wholesaling


            	Retailer


            	Stock exchange


            	Fair Trade
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          Saffron has been used as a seasoning, fragrance, dye, and medicine for more than 3,000 years. The world's most expensive spice by weight, saffron consists of stigmas plucked from the saffron crocus (Crocus sativus). The resulting dried "threads" are distinguished by their bitter taste, hay-like fragrance, and slight metallic notes. Saffron is native to Southwest Asia, but was first cultivated in Greece. Iran is the world's largest producer of saffron, accounting for over half the total harvest.


          In both antiquity and modern times, most saffron was and is used in the preparation of food and drink: cultures spread across Africa, Asia, Europe, and the Americas value the red threads for use in such items as baked goods, curries, and liquor. Medicinally, saffron was used in ancient times to treat a wide range of ailments, including stomach upsets, bubonic plague, and smallpox; clinical trials have shown saffron's potential as an anticancer and anti-aging agent. Saffron has been used to colour textiles and other items, many of which carry a religious or hierarchical significance.


          Saffron cultivation has long centred on a broad belt of Eurasia bounded by the Mediterranean Sea in the southwest to Kashmir and China in the northeast. The major saffron producers of antiquityIran, Spain, India, and Greececontinue to dominate the world trade. The cultivation of saffron in the Americas was begun by members of the Schwenkfelder Church in Pennsylvania. In recent decades cultivation has spread to New Zealand, Tasmania, and California.


          


          Modern trade
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          Virtually all saffron is produced in a wide geographical belt extending from the Mediterranean in the west to Kashmir in the east. All continents outside this zoneexcept Antarcticaproduce smaller amounts. Annual worldwide production amounts to some 300tonnes, including whole threads and powder. This includes 50tonnes of annual production of top-grade "coupe" saffron in 1991. Iran, Spain, India, Greece, Azerbaijan, Morocco, and Italy (in decreasing order of production) dominate the world saffron harvest, with Iran and Spain alone producing 80% of the world crop. Despite numerous cultivation efforts in such countries as Austria, England, Germany, and Switzerland, only select locales continue the harvest in Northern and Central Europe. Among these is the small Swiss village of Mund, in the Valais canton, whose annual saffron output comes to several kilograms. Micro-scale cultivation also occurs in Australia (in Tasmania), China, Egypt, France, Israel, Mexico, New Zealand, Turkey (particularly in the region surrounding Safranbolu, a city that took its name from saffron), the United States (especially in California and disproportionately by Iranian Americans) and Central Africa.


          The high cost of saffron is due to the difficulty of manually extracting large numbers of minute stigmas; the only part of the crocus with the desired properties of aroma and flavour. In addition, a large number of flowers need to be processed in order to yield marketable amounts of saffron. A pound of dry saffron (0.45kg) requires the harvesting of some 50,000 flowers, the equivalent of a football pitch's area of cultivation. By another estimate some 75,000 flowers are needed to produce one pound of dry saffron. This too depends on the average size of each saffron cultivar's stigmas. Another complication arises in the flowers' simultaneous and transient blooming. Since so many crocus flowers are needed to produce just one kilogram of dry saffron, about forty hours of intense labour, harvesting is often a frenetic affair. In Kashmir, for example, the thousands of growers must work continuously in relays over the span of one or two weeks throughout both day and night.
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          Once extracted, the stigmas must be dried quickly, lest decomposition or mould ruin the batch's marketability. The traditional method of drying involves spreading the fresh stigmas over screens of fine mesh, which are then baked over hot coals or wood or in oven-heated rooms with temperatures reaching 3035C (8695F) for 1012hours. Afterwards, the dried spice is preferably sealed in airtight glass containers. Bulk quantities of relatively lower-grade saffron can reach upwards of US$500/pound, while retail costs for small amounts may exceed 10 times that rate. In Western countries the average retail price is approximately $1,000 per pound, however. The high price is somewhat offset by the small quantities needed: a few grams at most in medicinal use and a few strands, at most, in culinary applications; there are between 70,000 and 200,000 strands in a pound.


          Experienced saffron buyers often have rules of thumb when deliberating on their purchases. They may look for threads exhibiting a vivid crimson colouring, slight moistness, and elasticity. Meanwhile, they reject threads displaying telltale dull brick red colouring (indicative of age) and broken-off debris collected at the container's bottom (indicative of age-related brittle dryness). Such aged samples are most likely encountered around the main June harvest season, when retailers attempt to clear out the previous season's old inventory and make room for the new seasons crop. Indeed, experienced buyers recommend that only the current season's threads should be used at all. Thus, reputable saffron wholesalers and retailers will indicate the year of harvest or the two years that bracket the harvest date; a late 2002 harvest would be shown as "2002/2003".


          


          Culinary use


          Saffron is used extensively in Indian, Arab, Central Asian, European, Iranian, and Moroccan cuisines. Its aroma is described by cooking experts and saffronologists as resembling that of honey, with grassy, hay-like, and metallic notes. Saffron's taste is like that of hay, but with hints of bitter. Saffron also contributes a luminous yellow-orange colouring to items it is soaked with. For these traits saffron is used in baked goods, cheeses, confectionaries, curries, liquors, meat dishes, and soups. Saffron is used in India, Iran, Spain, and other countries as a condiment for rice. Saffron rice is used in many cuisines such as the cuisine of Spain. It is used in its many famous dishes such as paella valenciana, which is a spicy rice-meat preparation, and the zarzuela fish stews. It is also used in fabada asturiana. Saffron is essential in making the French bouillabaisse, which is a spicy fish stew from Marseilles, the Italian risotto alla milanese, and the Cornish saffron bun.
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          Iranians use saffron in their national dish, chelow kabab, while Uzbeks use it in a special rice dish known as a "wedding plov" (cf. pilaf). Moroccans use it in their tajine-prepared dishes, including kefta ( meatballs with tomato), mqualli (a citron-chicken dish), and mrouzia (succulent lamb dressed with plums and almonds). Saffron is also central in chermoula herb mixture, which flavours many Moroccan dishes. Indian cuisine uses saffron in its biryanis, which are spicy rice-vegetable dishes. (An example is the Pakki variety of Hyderabadi biryani.) It is also used in Indian milk-based sweets such as gulab jamun, kulfi, double ka meetha, and "saffron lassi", which is a spicy Jodhpuri yogurt-based drink.
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          Because of its high cost, saffron was often replaced by or diluted with safflower (Carthamus tinctorius) or turmeric (Curcuma longa) in cuisine. Both mimic saffron's colour well, but have flavours very different from that of saffron. Saffron is also used in the confectionery and liquor industries; this is its most common use in Italy. Chartreuse, izarra, and strega are types of alcoholic beverages that rely on saffron to provide a flourish of colour and flavour.


          Experienced saffron users often crumble and pre-soak threads for several minutes prior to adding them to their dishes. For example, they may toss threads into water or sherry and leave them to soak for approximately ten minutes. This process extracts the threads' colour and flavour into the liquid phase; powdered saffron does not require this step. Afterward, the soaking solution is added to the hot and cooking dish. This allows even distribution of saffron's colour and flavour throughout a dish, and is important when preparing baked goods or thick sauces.


          


          Medicinal use
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          Saffron's folkloric uses as an herbal medicine are legendary. It was used for its carminative (suppressing cramps and flatulence) and emmenagogic (enhancing pelvic blood flow) properties. Medieval Europeans used saffron to treat respiratory infections and disorders such as coughs and common colds, scarlet fever, smallpox, cancer, hypoxia, and asthma. Other targets included blood disorders, insomnia, paralysis, heart diseases, flatulence, stomach upsets and disorders, gout, chronic uterine haemorrhage, dysmorrhea, amenorrhea (absence of menstrual period), baby colic, and eye disorders. For ancient Persians and Egyptians, saffron was also an aphrodisiac, a general-use antidote against poisoning, a digestive stimulant, and a tonic for dysentery and measles. In Europe practitioners of the archaic "Doctrine of Signatures" took saffron's yellowish hue as a sign of its supposed curative properties against jaundice.


          Initial research suggests that carotenoids present in saffron are anticarcinogenic (cancer-suppressing), anti-mutagenic (mutation-preventing), and immunomodulatory properties. Dimethylcrocetin, the compound responsible for these effects, counters a wide range of murine ( rodent) tumours and human leukaemia cell lines. Saffron extract also delays ascites tumour growth, delays papilloma carcinogenesis, inhibits squamous cell carcinoma, and decreases soft tissue sarcoma incidence in treated mice. Researchers theorise that, based on the results of thymidine-uptake studies, such anticancer activity is best attributed to dimethylcrocetin's disruption of the DNA-binding ability of a class of enzymes known as type II topoisomerases. As topoisomerases play a key role in managing DNA topology, the malignant cells are less successful in synthesizing or replicating their own DNA.
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          Saffron's pharmacological effects on malignant tumours have been documented in studies done both in vitro and in vivo. For example, saffron extends the lives of mice that are intraperitoneally impregnated with transplanted sarcomas, namely, samples of S-180, Dalton's lymphoma ascites (DLA), and Ehrlich ascites carcinoma (EAC) tumours. Researchers followed this by orally administering 200 mg of saffron extract per each kg of mouse body weight. As a result the life spans of the tumour-bearing mice were extended to 111.0%, 83.5%, and 112.5%, respectively, in relation to baseline spans. Researchers also discovered that saffron extract exhibits cytotoxicity in relation to DLA, EAC, P38B, and S-180 tumour cell lines cultured in vitro. Thus, saffron has shown promise as a new and alternative treatment for a variety of cancers.


          Besides wound-healing and anticancer properties, saffron is also an antioxidant. This means that, as an "anti-aging" agent, it neutralises free radicals. Specifically, methanol extractions of saffron neutralise at high rates the DPPH (IUPAC nomenclature: 1,1-diphenyl-2-picrylhydrazyl) radicals. This occurred via vigorous proton donation to DPPH by two of saffron's active agents, safranal and crocin. Thus, at concentrations of 500 and 1000 ppm, crocin studies showed neutralisation of 50% and 65% of radicals, respectively. Safranal displayed a lesser rate of radical neutralisation than crocin, however. Such properties give saffron extracts promise as an ingredient for use as an antioxidant in pharmaceuticals, cosmetics, and as a food supplement. Ingested at high enough doses, however, saffron is lethal. Several studies done on lab animals have shown that saffron's LD50 (median lethal dose, or the dose at which 50% of test animals die from overdose) is 20.7 g/kg when delivered via a decoction.
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          Despite its high cost, saffron has been used as a fabric dye, particularly in China and India. It is an unstable colouring agent; the vibrant orange-yellow hue that it imparts to clothing quickly fades to a pale and creamy yellow. The saffron stamens, even when used in minute quantities, produce a luminous yellow-orange colour. Increasing the amount of saffron applied will turn the fabric's imparted colour an increasingly rich shade of red. Traditionally, clothing dyed with saffron was reserved for the noble classes, implying that saffron played a ritualised and caste-representative role. Saffron dye is responsible for the saffron, vermilion, and ochre hues of the distinctive mantles and robes worn by Hindu and Buddhist monks. In medieval Ireland and Scotland, well-to-do monks wore a long linen undershirt known as a line; it was traditionally dyed with saffron. In histology, the hematoxylin- phloxine-saffron (HPS) stain is used as a tissue stain to make biological structures more visible under a microscope.


          There have been many attempts to replace costly saffron with a cheaper dye. Saffron's usual substitutes in foodturmeric, safflower, and other spicesyield a bright yellowish hue that does not precisely match that of saffron. Nevertheless, saffron's main colour-yielding constituent, the flavonoid crocin, has been discovered in the gardenia fruit. Because gardenia is much less expensive to cultivate than saffron, it is currently being researched in China as an economical saffron-dye substitute.


          In Europe, saffron threads were a key component of an aromatic oil known as crocinum, which comprised such ingredients as alkanet, dragon's blood (for colour), and wine (for colour). Crocinum was applied as a perfume to hair. Another preparation involved mixing saffron with wine to produce a viscous yellow spray that was copiously applied to Roman theatres as an air freshener.
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          A trade route is a logistical network identified as a series of pathways and stoppages used for the commercial transport of cargo. Allowing goods to reach distant markets, a single trade route contains long distance arteries which may further be connected to several smaller networks of commercial and non commercial transportation.


          Historically, the period from 1500 BCE1 CE saw the Western Asian, Mediterranean, Chinese and Indian societies develop major transportation networks for trade. Europe's early trading routes included the Amber Road, which served as a dependable network for long distance trade. Maritime trade along the Spice route became prominent during the middle ages; nations resorted to military means for control of this influential route. During the Middle Ages organizations such as the Hanseatic League, aimed at protecting interests of the merchants and trade, also became increasingly prominent.


          With the advent of modern times, commercial activity shifted from the major trade routes of the Old World to newer routes between modern nation states. This activity was sometimes carried out without traditional protection of trade and under international free trade agreements, which allowed commercial goods to cross borders with relaxed restrictions. Innovative transportation of the modern times includes pipeline transport, and the relatively well known trade using rail routes, automobiles and cargo airlines.


          


          Development of early routes
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          Early development


          The period extending from the middle of the 2nd millennium BCE to the beginning of the Common Era saw the Western Asian, Mediterranean, Chinese and Indian societies develop major transportation networks for trade.


          One of the vital instruments which facilitated long distance trade was portage and the domestication of beasts of burden. Organized caravans, visible by the 2nd millennium BCE, could carry goods across a large distance as fodder was mostly available along the way. The domestication of camels allowed Arabian nomads to control the long distance trade in spices and silk from the Far East to the Arabian Peninsula. However, caravans were useful in long-distance trade largely for carrying luxury goods, the transportation of cheaper goods across large distances was not profitable for caravan operators. With productive developments in iron and bronze technologies, newer trade routes - dispensing innovations of civilizations - began to rise slowly.


          


          Maritime trade


          Visible maritime trade between civilizations can be traced back to at least two millennia. Navigation was known in Sumer between the 4th and the 3rd millennium BCE, and was probably known by the Indians and the Chinese people before the Sumerians. The Egyptians had trade routes through the Red sea, importing spices from the " Land of Punt" (East Africa) and from Arabia.
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          Maritime trade began with safer coastal trade and evolved with the manipulation of the monsoon winds, soon resulting in trade crossing boundaries such as the Arabian Sea and the Bay of Bengal. South Asia had multiple maritime trade routes which connected it to Southeast Asia, thereby making the control of one route resulting in maritime monopoly difficult. Indian connections to various Southeast Asian states buffered it from blockages on other routes. By making use of the maritime trade routes, bulk commodity trade became possible for the Romans in the 2nd century BCE. A Roman trading vessel could span the Mediterranean Sea in a month at one-sixtieth the cost of over-land routes.


          


          Visible trade routes


          The peninsula of Anatolia lay on the commercial land routes to Europe from Asia as well as the sea route from the Mediterranean to the Black Sea. Records from the 19th century BCE attest to the existence of an Assyrian merchant colony at Kanesh in Cappadocia (now in modern Turkey). Trading networks of the Old World included the Grand Trunk Road of India and the Incense Road of Arabia. A transportation network consisting of hard-surfaced highways, using concrete made from volcanic ash and lime, was built by the Romans as early as 312 BCE, during the times of the Censor Appius Claudius Caecus. Parts of the Mediterranean world, Roman Britain, Tigris-Euphrates river system and North Africa fell under the reach of this network at some point of their history.


          According to Robert Allen Denemark (2000):


          
            "The spread of urban trading networks, and their extension along the Persian Gulf and eastern Mediterranean, created a complex molecular structure of regional foci so that as well as the zonation of core and periphery (originally created around Mesopotamia) there was a series of interacting civilizations: Mesopotamia, Egypt, the Indus Valley; then also Syria, central Anatolia ( Hittites) and the Aegean (Minoans and Mycenaeans). Beyond this was a margin which included not only temperate areas such as Europe, but the dry steppe corridor of central Asia. This was truly a world system, even though it occupied only a restricted portion of the western Old World. Whilst each civilization emphasized its ideological autonomy, all were identifiably part of a common world of interacting components."

          


          These routes - spreading religion, trade and technology - have historically been vital to the growth of urban civilization. The extent of development of cities, and the level of their integration into a larger world system, has often been attributed to their position in various active transport networks.


          


          Historic trade routes


          


          Combined land and waterway routes


          


          Incense Route
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          The Incense Route served as a channel for trading of Indian, Arabian and East Asian goods. The incense trade flourished from South Arabia to the Mediterranean between roughly the 3rd century BCE to the 2nd century CE. This trade was crucial to the economy of Yemen and the frankincense and myrrh trees were seen as a source of wealth by the its rulers.


          Ptolemy II Philadelphus, emperor of Ptolemaic Egypt, may have forged an alliance with the Lihyanites in order to secure the incense route at Dedan, thereby rerouting the incense trade from Dedan to the coast along the Red Sea to Egypt. I. E. S. Edwards connects the Syro-Ephraimite War to the desire of the Israelites and the Aramaeans to control the northern end of the Incense route, which ran up from Southern Arabia and could be tapped by commanding Transjordan.


          Gerrha - inhabited by Chaldean exiles from Babylon - controlled the Incense trade routes across Arabia to the Mediterranean and exercised control over the trading of aromatics to Babylon in the 1st century BC. The Nabateans exercised control over the routes along the Incense Route, and their hold was challenged - without success - by Antigonus Cyclops, emperor of Syria and Palestine. The Nabatean control over trade further increased and spread in many directions.


          The replacement of Greece by the Roman empire as the administrator of the Mediterranean basin led to the resumption of direct trade with the East and the elimination of the taxes extracted previously by the middlemen of the south. According to Milo Kearney (2003) "The South Arabs in protest took to pirate attacks over the Roman ships in the Gulf of Aden. In response, the Romans destroyed Aden and favored the Western Abyssinian coast of the Red Sea." Indian ships sailed to Egypt as the maritime routes of Southern Asia were not under the control of a single power.


          


          Pre-Columbian trade
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          Some similarities between the Mesoamerican and the Andean cultures suggest that the two regions became a part of a wider world system, as a result of trade, by the 1st millennium BCE. The current academic view is that the flow of goods across the Andean slopes was controlled by institutions distributing locations to local groups, who were then free to access them for trading. This trade across the Andean slopes - described sometimes as "vertical trade" - may have overshadowed the long distance trade between the people of the Andes and the neighboring forests. The Callawaya herbalists traded in tropical plants between 6th and the 10th centuries, while copper was dealt by specialized merchants in the Peruvian valley of Chincha. Long distance trade may have seen local elites resorting to struggle in order for manipulation and control.


          Prior to the Inca dominance, specialized long distance merchants provided the highlanders with goods such as gold nuggets, copper hatches, cocoa, salt etc. for redistribution among the locals, and were key players in the politics of the region. Hatchet shaped copper currency was produced by the Peruvian people, in order to obtain valuables from pre Columbian Ecuador. A maritime exchange system stretched from the west coast of Mexico to southernmost Peru, trading mostly in Spondylus, which represented rain, fertility and was considered the principal food of the gods by the people of the Inca empire. Spondylus was used in elite rituals and the effective redistribution of it had political effect in the Andes during the pre-Hispanic times.


          


          Predominantly overland routes


          


          Silk Route
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          The Silk road was one of the first trade routes to join the Eastern and the Western worlds. According to Vadime Elisseeff (2000):


          
            "Along the Silk Roads, technology traveled, ideas were exchanged, and friendship and understanding between East and West were experienced for the first time on a large scale. Easterners were exposed to Western ideas and life-styles, and Westerners too, learned about Eastern culture and its spirituality-oriented cosmology. Buddhism as an Eastern religion received international attention through the Silk Roads."

          


          Cultural interactions patronized often by powerful emperors, such as Kanishka, led to development of art due to introduction of a rich variety of influences. Buddhist missions thrived along the Silk Roads, partly due to the conducive intermixing of trade and cultural values, which created a series of safe stoppages for both the pilgrims and the traders. Among the frequented routes of the Silk Route was the Burmese route extending from Bhamo, which served as a path for Marco Polo's visit to Yunnan and Indian Buddhist missions to Canton in order to establish Buddhist monasteries. This route - often under the presence of hostile tribes - also finds mention in the works of Rashid al-Din.


          


          Grand Trunk Road


          The Grand Trunk Road - connecting Calcutta in India to Peshawar in Pakistan - has existed for over two and a half millennia. One of the important trade routes of the world, this road has been a strategic artery with fortresses, halting posts, wells, post offices, milestones and other facilities. Part of this road through Pakistan also coincided with the Silk Road.


          This highway has been associated with emperors Chandragupta Maurya and Sher Shah Suri, the latter became synonymous with this route due to his role in ensuring the safety of the travelers and the upkeep of the road. Emperor Sher Shah widened and realigned the road to other routes, and provided approximately 1700 roadside inns through his empire. These inns provided free food and lodgings to the travelers regardless of their status.


          The British occupation of this road was of special significance for the British Raj in India. Bridges, pathways and newer inns were constructed by the British for the first thirty seven years of their reign since the occupation of Punjab in 1849. The British followed roughly the same alignment as the old routes, and at some places the newer routes ran parallel to the older routes.


          Vadime Elisseeff (2000) comments on the Grand Trunk Road:


          
            "Along this road marched not only the mighty armies of conquerors, but also the caravans of traders, scholars, artists, and common folk. Together with people, moved ideas, languages, customs, and cultures, not just in one, but in both directions. At different meeting places - permanent as well as temporary - people of different origins and from different cultural backgrounds, professing different faiths and creeds, eating different foods, wearing different clothes, and speaking different languages and dialects would meet one another peacefully. They would understand one another's food, dress, manner, and etiquette, and even borrow words, phrases, idioms and, at times, whole languages from others."

          


          


          Amber Road
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          The Amber Road was a European trade route associated with the trade and transport of amber. Amber satisfied the criteria for long distance trade as it was light in weight and was in high demand for ornamental purposes around the Mediterranean. Before the establishment of Roman control over areas such as Pannonia, the Amber Road was virtually the only route available for long distance trade.


          Towns along the Amber Road began to rise steadily during the 1st century CE, despite the troop movements under Titus Flavius Vespasianus and his son Titus Flavius Domitianus. Under the reign of Tiberius Caesar Augustus, the Amber Road was straightened and paved according to the prevailing urban standards. Roman towns began to appear along the road, initially founded near the site of Celtic oppida.


          The 3rd century saw the Danube river become the principal artery of trade, eclipsing the Amber Road and other commercial routes. The redirection of investment to the Danubian forts saw the towns along the Amber Road growing slowly, though yet retaining their prosperity. The prolonged struggle between the Romans and the barbarians further left its mark on the towns along the Amber Road.


          


          Via Maris
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          Via Maris, literally Latin for "the way of the sea," was an ancient highway used by the Romans and the Crusaders. The states controlling the Via Maris were in a position to grant access for trade to their own citizens and collect tolls from the outsiders to maintain the trade route. The name Via Maris is a Latin translation of a Hebrew phrase related to Isaiah. Due to the Biblical significance of this ancient route, many attempts to find its present day location have been made by Christian pilgrims. 13th century traveler and pilgrim Burchard of Mount Zion refers to the Via Maris route as a way leading along the shore of the Sea of Galilee.


          


          Trans Saharan trade
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          Early Muslim writings confirm that the people of West Africa operated a sophisticated network of trade, usually under the authority of a monarch who levied taxes and provided bureaucratic and military support to his kingdom. Sophisticated mechanisms for the economic and political development of the involved African areas were in place before Islam further strengthened trade, towns and government in western Africa. The capital, court and trade of the region find mention in the works of scholar Abū 'Ubayd 'Abd Allāh al-Bakrī; the mainstay of the trans Saharan trade was gold and salt.


          The powerful Saharan tribes, Berber in origin and later adapting to Muslim and Arab cultures, controlled the channels to western Africa by making efficient use of horse-drawn vehicles and pack animals. The Songhai engaged in a struggle against the Sa'di dynasty of Morocco over the control of the trans Saharan trade, resulting in damage on both sides and a weak Moroccan victory, further strengthening the uninvolved Saharan tribes. Struggles and disturbances continued till the 14th century, by which the Mand merchants were trading with the Hausa, between Lake Chad and the Niger. Newer trade routes developed following extension of trade.


          


          Hanseatic trade
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          Shortly before the 12th century the Germans played a relatively modest role in the north European trade. However, this was to change with the development of Hanseatic trade, as a result of which German traders became prominent in the Baltic and the North Sea regions. Following the death of Eric VI of Denmark, German forces attacked and sacked Denmark, bringing with them artisans and merchants under the new administration which controlled the Hansa regions. During the third quarter of the 14th century the Hanseatic trade faced two major difficulties: economic conflict with the Flanders and hostilities with Denmark. These events led to the formation of an organized association of Hanseatic towns, which replaced the earlier union of German merchants. This new Hansa of the towns - aimed at protecting interests of the merchants and trade - became prominent for the next hundred and fifty years.


          Philippe Dollinger associates the downfall of the Hansa to a new alliance between Lubeck, Hamburg and Bremen, which outshadowed the older institution. He further sets the date of dissolution of the Hansa at 1630 and concludes that the Hansa was almost entirely forgotten by the end of the 18th century. Scholar Georg Friedrich Sartorius published the first monograph regarding the community in the early years of the 19th century.


          


          Predominantly maritime routes


          


          Roman-India routes
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          The Ptolemaic dynasty had initiated Greco-Roman maritime trade contact with India using the Red Sea ports. The Roman historian Strabo mentions a vast increase in trade following the Roman annexation of Egypt, indicating that monsoon was known and manipulated for trade in his time. By the time of Augustus up to 120 ships were setting sail every year from Myos Hormos to India, trading in a diverse variety of goods. Arsinoe, Berenice Troglodytica and Myos Hormos were the principal Roman ports involved in this maritime trading network, while the Indian ports included Barbaricum, Barygaza, Muziris and Arikamedu.


          The Indians were present in Alexandria and the Christian and Jew settlers from Rome continued to live in India long after the fall of the Roman empire, which resulted in Rome's loss of the Red Sea ports, previously used to secure trade with India by the Greco-Roman world since the time of the Ptolemaic dynasty.


          


          Spice Route
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          As trade between India and the Greco-Roman world increased spices became the main import from India to the Western world, bypassing silk and other commodities. The Indian commercial connection with South East Asia proved vital to the merchants of Arabia and Persia during the 7th century and the 8th century.


          The Abbasids used Alexandria, Damietta, Aden and Siraf as entry ports to India and China. Merchants arriving from India in the port city of Aden paid tribute in form of musk, camphor, ambergris and sandalwood to Ibn Ziyad, the sultan of Yemen. Moluccan products shipped across the ports of Arabia to the Near East passed through the ports of India and Sri Lanka. Indian exports of spices find mention in the works of Ibn Khurdadhbeh (850), al-Ghafiqi (1150 AD), Ishak bin Imaran (907) and Al Kalkashandi (14th century). After reaching either the Indian or the Sri Lankan ports, spices were sometimes shipped to East Africa, where they were used for many purposes, including burial rites.


          On the orders of Manuel I of Portugal, four vessels under the command of navigator Vasco da Gama rounded the Cape of Good Hope, continuing to the eastern coast of Africa to Malindi to sail across the Indian Ocean to Calicut. The wealth of the Indies was now open for the Europeans to explore; the Portuguese Empire was one of the early European empires to grow from spice trade.


          


          Modern routes


          


          The modern times saw development of newer means of transport and often controversial free trade agreements, which altered the political and logistical approach prevalent during the Middle Ages. Newer means of transport led to the establishment of new routes, and countries opened up borders to allow trade in mutually agreed goods as per the prevailing free trade agreement. Some old trading route were reopened during the modern times, although in different political and logistical scenarios. The entry of harmful foreign pollutants by the way of trade routes has been a cause of alarm during the modern times. A conservative estimate stresses that future damages from harmful animal and plant diseases may be as high as 134 billion US dollars in the absence of effective measures to prevent the introduction of unwanted pests through various trade routes.


          


          Wagonway routes


          Networks, like the Santa Fe Trail and the Oregon Trail, became prominent in the United States with wagon trains gaining popularity as a mode of long distance overland transportation for both people and goods. The Oregon-California routes were highly organized with planned rendezvous locations and essential supplies. The settlers in the United States used these wagon trains - sometimes made up of 100 of more Conestoga wagons - for westward emigration during the 18th and the 19th centuries. Among the challenges faced by the wagon route operators were crossing rivers, mountains and hostile Native Americans. Preparations were also made according to the weather and protection of trade and travelers was ensured by a few guards on horseback.


          Wagon freighting was also essential to American growth until it was replaced by the railroad and the truck.


          


          Railway routes
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          The 1844 Railway act of England compelled at least one train to a station every day with the third class fares priced at a penny a mile. Trade benefited as the workers and the lower classes had the ability to travel to other towns frequently. Suburban communities began to develop and towns began to spread outwards. The British constructed a vast railway network in India, but it was considered to serve a strategic purpose in addition to the commercial purpose. The efficient use of rail routes helped in the unification of the United States of America.


          The modern times saw nations struggle for the control of rail routes: The Trans-Siberian Railway was intended to be used by the Russian government for control of Manchuria and later China; the German forces wanted to establish Berlin-Baghdad Railway in order to influence the Near East; and the Austrian government planned a route from Vienna to Salonika for control of the Balkans.


          According to the Encyclopedia Britannica (2002):


          
            Railroads reached their maturity in the early 20th century, as trains carried the bulk of land freight and passenger traffic in the industrialized countries of the world. By the mid-20th century, however, they had lost their preeminent position. The private automobile had replaced the railroad for short passenger trips, while the airplane had usurped it for long-distance travel, especially in the United States. Railroads remained effective, however, for transporting people in high-volume situations, such as commuting between the centres of large cities and their suburbs, and medium-distance travel of less than about 300 miles between urban centres. Although railroads have lost much of the general-freight-carrying business to semi-trailer trucks, they remain the best means of transporting large volumes of such bulk commodities as coal, grain, chemicals, and ore over long distances. The development of containerization has made the railroads more effective in handling finished merchandise at relatively high speeds. In addition, the introduction of piggyback flatcars, in which truck trailers are transported long distances on specially-designed cars, has allowed railroads to regain some of the business lost to trucking.

          


          


          Modern road networks


          
            [image: High-capacity freeway interchange in Los Angeles, California, USA.]

            
              High-capacity freeway interchange in Los Angeles, California, USA.
            

          


          The advent motor vehicles created a demand for better use of highways. Roads evolved into two way roads, expressways, freeways and tollways during the modern times. Existing roads were developed and highways were designed according to intended use.


          Trucks came into widespread use in the Western World during World War I, and quickly gained reputation as a means of long distance transportation of goods. Modern highways, such as the Trans-Canada Highway, Highway 1 (Australia) and Pan-American Highway allowed transport of goods and services across great distances. Automobiles continue to play a crucial role in the economies of the Industrialized countries, resulting in rise of businesses such as motor freight operation and truck transportation.


          The emission rate for cars using highways has been on a decline between 1975 and 1995 due to regulations and the introduction of unleaded petrol. This trend is especially notable since there has been a growth in vehicles and vehicle miles traveled by automobiles using these highways.


          


          Modern maritime routes
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          A consistent shift from land based trade to sea based trade has been recorded since the last three millennia. The strategic advantages of port cities as trading centers are many: they are both less dependent on vital connections and less vulnerable to blockages. Oceanic ports can help forge trading relationships with other parts of the world easily.


          Modern maritime trade routes - sometimes in the form of artificial canals like the Suez Canal - had visible impact on the economic and political standing of nations. The opening of the Suez Canal altered British interactions with the colonies of the British Empire as the dynamics of transportation, trade and communication had now changed drastically. Other waterways, like the Panama Canal played an important role in the histories of many nations. Inland water transportation remained significantly important even as the advent of railroads and automobiles resulted in a steady decline of canals. Inland water transport is still used for the transportation of bulk commodities eg. grains, coal, and ore.


          Waterway commerce was historically important to Europe, particularly to Russia. According to the Encyclopedia Brittanica (2002): "Russia has been a significant beneficiary. Not only have inland waterways opened vast areas of its interior to development, but Moscow-linked to the White, Baltic, Black, Caspian, and Azov seas by canals and rivers-has become a major inland port."


          Oil spills are recorded both in case of maritime routes and pipeline routes to the main refineries. Oil spills, amounting to as much as 7.56 billion liters of oil entering the oceans every year, occur due to damaged equipment or human error.


          


          Free Trade Areas
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          Historically, governments followed a policy of protection of trade. International Free Trade became visible in 1860 with the Anglo-French commercial treaty and the sentiment further gained momentum during the post World War II era.


          According to The Columbia Encyclopedia, Sixth Edition:


          
            "After World War II, strong sentiment developed throughout the world against protection and high tariffs and in favour of freer trade. The results were new organizations and agreements on international trade such as the General Agreement on Tariffs and Trade (1948), the Benelux Economic Union (1948), the European Economic Community (Common Market, 1957), the European Free Trade Association (1959), Mercosur (the Southern Cone Common Market, 1991), and the World Trade Organization (1995). In 1993, the North American Free Trade Agreement (NAFTA) was approved by the governments of Canada, Mexico, and the United States. In the early 1990s, the nations of the European Union (the successor organization to the Common Market) undertook to remove all barriers to the free movement of trade and employment across their mutual borders."

          


          On May 2004, the United States of America signed the American Free trade Agreement with five Central American nations.


          


          Air routes
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          Air transport has become an indispensable part of the modern society. People having been using air transport both for long and middle distances, with the average route length of long distances being 720 kilometers in Europe and 1220 kilometers in the US. This enormous industry annually carries 1600 million passengers worldwide, and covers a 15 million kilometer network with an annual turnover of 260 billion dollars.


          The national, international and global economies are linked to this mode of transportation, making it vital to many other industries. Newer trends of liberalization of trade have further led to establishment of routes among nations bound by agreements. One such example is the American Open Skies policy, which led to greater openness in many international markets, but some international restrictions have survived even during the present times.


          Express delivery through international cargo airlines touched US $ 20 billion in 1998 and, according to the World Trade Organization, is expected to triple in 2015. In 1998, 50 pure cargo service companies operated internationally.


          


          Pipeline networks
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          The economic importance of pipeline transport - responsible for a high percentage of oil and natural gas transportation - is often undermined by the general public due to the lack of visibility of this mode. Generally held to be safer and more economical and reliable than the other modes of transport, this mode has many advantages over rival modes, such as trucks and railways. Examples of modern pipeline transport include Alashankou-Dushanzi Crude Oil Pipeline and Iran-Armenia Natural Gas Pipeline. International pipeline transport projects, like the Baku-Tbilisi-Ceyhan pipeline, presently connect modern nation states - in this case Azerbaijan, Georgia and Turkey - through pipeline networks.


          In some select cases, pipelines can even transport solids, such as coal and other minerals, over long distances; short distance transportation of goods such as grain, cement, concrete, solid wastes, pulp etc. is also feasible.
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          The Trades Union Congress (TUC) is a national trade union centre, a federation of trade unions in the United Kingdom, representing the majority of trade unions. There are sixty five affiliated unions with a total of about seven million members.


          The TUC's decision-making body is the Annual Congress, which takes place in September. Between Congresses decisions are made by the General Council, which meets every two months. An Executive Committee is elected by the Council from its members. The senior paid official of the TUC is the General Secretary, currently Brendan Barber.


          


          History


          The TUC was founded in the 1860s. The United Kingdom Alliance of Organised Trades, founded in Sheffield, Yorkshire, in 1866, was one of the forerunners of the TUC (though efforts to expand local unions into regional or national organisations date back at least forty years earlier; in 1822, John Gast formed a 'Committee of the Useful Classes', sometimes described as an early national trades council). However, the first TUC meeting was not held until 1868 when the Manchester and Salford Trades Council convened the founding meeting in the Manchester Mechanics Institute. The fact that the TUC was formed by Northern Trades Councils was not coincidental. One of the issues which prompted this initiative was the perception that the London Trades Council (formed in 1860 and including, because of its location, many of the most prominent union leaders of the day) was taking a dominant role in speaking for the Trade Union Movement as a whole.


          Arising out of the 1897 Congress, a decision was taken to form a more centralised trade union structure that would enable a more militant approach to be taken to fighting the employer and even achieving the socialist transformation of society. The result was the General Federation of Trade Unions which was formed in 1899. For some years it was unclear which body (the GFTU or the TUC) would emerge as the national trade union centre for the UK and for a while both were recognised as such by different fraternal organisation in other countries. However, it was soon agreed amongst the major unions that the TUC should take the leading role and that this would be the central body of the organised Labour Movement in the UK. The GFTU continued in existence and remains to this day as a federation of (smaller, often craft-based) trade unions providing common services and facilities to its members (especially education and training services).


          As the TUC expanded and formalised its role as the "General Staff of the Labour Movement" it incorporated the Trades Councils who had given birth to it - eventually becoming the body which authorised these local arms of the TUC to speak on behalf of the wider Trade Union Movement at local and County level. Also, as the TUC became increasingly bureaucratised, the Trades Councils (often led by militant and communist-influenced lay activists) found themselves being subject to political restrictions and purges (particularly during various anti-communist witch-hunts) and to having their role downplayed and marginalised. In some areas (especially in London and the South East) the Regional Councils of the TUC (dominated by paid officials of the unions) effectively took over the role of the County Associations of Trades Councils and these paid officials replaced elected lay-members as the spokespersons for the Trade Union Movement at County and Regional level. By the end of the 20th century local Trades Councils and County Associations of Trades Councils had become so ineffective and weak that many had simply faded into effective dissolution.


          In early 1975 the TUC issued an invitation to Alexander Shelepin, the former Soviet KGB Chief, to visit Britain. This sparked a debate in the House of Commons during which Conservative Member of Parliament (MP) Julian Amery stated that "more and more people are beginning to look upon the TUC as a Communist-penetrated show and this invitation must strengthen that view."


          The TUC was the body which initiated the Labour Representation Committee in the late 19th century (which went on to become the Labour Party). The major TUC affiliated unions still make up the great bulk of the British Labour Party affiliated membership, but there is no formal/organisational link between the TUC and the party.


          The Scottish Trade Union Congress, which was formed in 1897, is a separate and autonomous organisation.


          List of members


          Contents: Top - 09 A B C D E F G H I J K L M N O P Q R S T U V W X Y Z


          


          A


          
            	The Abbey National Group Union (ANGU)


            	ACCORD


            	Alliance and Leicester Group Union of Staff (ALGUS)


            	AMICUS


            	Aspect (Association of Professionals in Education and Children's Trusts) [formerly National Association of Educational Inspectors, Advisers and Consultants (NAEIAC)]


            	Associated Society of Locomotive Engineers and Firemen (ASLEF)


            	Association for College Management (ACM)


            	Association of Educational Psychologists (AEP)


            	Association of Flight Attendants (AFA)


            	Association of Teachers and Lecturers (ATL)

          


          


          B


          
            	Bakers, Food and Allied Workers Union (BFAWU)


            	Britannia Staff Union (BSU)


            	British Air Line Pilots Association (BALPA)


            	British Association of Colliery Management - Technical, Energy and Administrative Management (BACM-TEAM)


            	British Dietetic Association (BDA)


            	British and Irish Orthoptic Society (BOS)


            	Broadcasting, Entertainment, Cinematograph and Theatre Union (BECTU)
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            	Card Setting Machine Tenters Society (CSMTS)


            	Chartered Society of Physiotherapy (CSP)


            	Communication Workers Union (CWU)


            	Community


            	Community and District Nursing Association (CDNA)


            	The Community and Youth Workers' Union (CYWU)


            	Connect
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            	Derbyshire Group Staff Union


            	Diageo Staff Association
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            	Educational Institute of Scotland (EIS)


            	Engineering and Fastener Trade Union (EFTU)


            	EQUITY
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            	FDA


            	Fire Brigades Union (FBU)
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            	General Union of Loom Overlookers (GULO)


            	GMB
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            	Hospital Consultants and Specialists Association (HCSA)
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            	Musicians' Union (MU)

          


          


          N


          
            	NAPO


            	National Association of Colliery Overmen, Deputies and Shotfirers (NACODS)


            	National Association of Co-operative Officials (NACO)


            	National Association of Schoolmasters Union of Women Teachers (NASUWT)


            	National Union of Domestic Appliances and General Operatives (NUDAGO)


            	National Union of Journalists (NUJ)


            	National Union of Marine, Aviation and Shipping Transport Officers (NUMAST)


            	National Union of Mineworkers (NUM)


            	National Union of Teachers (NUT)


            	Nationwide Group Staff Union (NGSU)

          


          


          P


          
            	Prison Officers Association (POA)


            	Professional Footballers Association (PFA)


            	Prospect


            	Public and Commercial Services Union (PCS)
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            	RMT (National Union of Rail, Maritime and Transport Workers)

          


          


          S


          
            	Sheffield Wool Shear Workers Union (SWSWU)


            	SKISA (Skipton Staff Association)


            	Society of Chiropodists and Podiatrists (SCP)


            	Society of Radiographers (SoR)

          


          


          T


          
            	Transport and General Workers' Union (T&G)


            	Transport Salaried Staffs' Association (TSSA)

          


          


          U


          
            	UBAC (Union for Bradford and Bingley Staff and Staff in Associated Companies)


            	Undeb Cenedlaethol Athrawon Cymru (UCAC)


            	Union of Construction, Allied Trades and Technicians (UCATT)


            	Union of Shop, Distributive and Allied Workers (USDAW)


            	UNISON


            	United Road Transport Union (URTU)


            	Unity (ceramics industry workers, formerly CATU)


            	University and College Union (UCU)
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            	The Writers' Guild of Great Britain (WGGB)
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            	Yorkshire Independent Staff Association (YISA)
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          A trade union or labor union is an organization of workers who have banded together to achieve common goals in key areas such as wages, hours, and working conditions, forming a cartel of labour. The trade union, through its leadership, bargains with the employer on behalf of union members ( rank and file members) and negotiates labour contracts with employers. This may include the negotiation of wages, work rules, complaint procedures, rules governing hiring, firing and promotion of workers, benefits, workplace safety and policies. The agreements negotiated by the union leaders are binding on the rank and file members and the employer and in some cases on other non-member workers.


          These organizations may comprise individual workers, professionals, past workers, or the unemployed. The most common, but by no means only, purpose of these organizations is "maintaining or improving the conditions of their employment"


          Over the last three hundred years, many trade unions have developed into a number of forms, influenced by differing political and economic regimes. The immediate objectives and activities of trade unions vary, but may include:


          
            	Provision of benefits to members: Early trade unions, like Friendly Societies, often provided a range of benefits to insure members against unemployment, ill health, old age and funeral expenses. In many developed countries, these functions have been assumed by the state; however, the provision of professional training, legal advice and representation for members is still an important benefit of trade union membership.


            	Collective bargaining: Where trade unions are able to operate openly and are recognized by employers, they may negotiate with employers over wages and working conditions.


            	Industrial action: Trade unions may enforce strikes or resistance to lockouts in furtherance of particular goals.


            	Political activity: Trade unions may promote legislation favorable to the interests of their members or workers as a whole. To this end they may pursue campaigns, undertake lobbying, or financially support individual candidates or parties (such as the Labour Party in Britain) for public office.
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          The traces of trade unions' existence could be traced from the eighteenth century, The rapid expansion of industrial society was to draw women, children, rural workers, and immigrants to the work force in larger numbers and in new roles. This pool of unskilled and semi-skilled labour spontaneously organized in fits and starts throughout its beginnings, and would later be an important arena for the development of trade unions.


          


          Origins and early history


          Trade unions have sometimes been seen as successors to the guilds of medieval Europe, though the relationship between the two is disputed. Medieval guilds existed to protect and enhance their members' livelihoods through controlling the instructional capital of artisanship and the progression of members from apprentice to craftsman, journeyman, and eventually to master and grandmaster of their craft. They also labor union might include workers from only one trade or craft, or might combine several or all the workers in one company or industry. Since the publication of the History of Trade Unionism (1894) by Sidney and Beatrice Webb, the predominant historical view is that a trade union "is a continuous association of wage earners for the purpose of maintaining or improving the conditions of their employment." A modern definition by the Australian Bureau of Statistics states that a trade union is "an organization consisting predominantly of employees, the principal activities of which include the negotiation of rates of pay and conditions of employment for its members."


          Yet historian R.A. Leeson, in United we Stand (1971), said:


          
            
              	

              	Two conflicting views of the trade-union movement strove for ascendancy in the nineteenth century: one the defensive-restrictive guild-craft tradition passed down through journeymen's clubs and friendly societies,...the other the aggressive-expansionist drive to unite all 'labouring men and women' for a 'different order of things'...

              	
            

          


          Recent historical research by Bob James in Craft, Trade or Mystery (2001) puts forward the view that trade unions are part of a broader movement of benefit societies, which includes medieval guilds, Freemasons, Oddfellows, friendly societies, and other fraternal organizations.


          The 18th century economist Adam Smith noted the imbalance in the rights of workers in regards to owners (or "masters"). In The Wealth of Nations, Book I, chapter 8, Smith wrote:


          
            
              	

              	
                We rarely hear, it has been said, of the combinations of masters, though frequently of those of workmen. But whoever imagines, upon this account, that masters rarely combine, is as ignorant of the world as of the subject. Masters are always and everywhere in a sort of tacit, but constant and uniform combination, not to raise the wages of labour above their actual rate...

                When workers combine, masters... never cease to call aloud for the assistance of the civil magistrate, and the rigorous execution of those laws which have been enacted with so much severity against the combinations of servants, labourers, and journeymen.

              

              	
            

          


          As Smith noted, unions were illegal for many years in most countries (and Smith argued that schemes to fix wages or prices, by employees or employers, should be). There were severe penalties for attempting to organize unions, up to and including execution. Despite this, unions were formed and began to acquire political power, eventually resulting in a body of labor law that not only legalized organizing efforts, but codified the relationship between employers and those employees organized into unions. Even after the legitimization of trade unions there was opposition, as the case of the Tolpuddle Martyrs shows.


          The right to join a trade union is mentioned in article 23, subsection 4 of the Universal Declaration of Human Rights (UDHR), which also states in article 20, subsection 2 that "No one may be compelled to belong to an association". Prohibiting a person from joining or forming a union, as well as forcing a person to do the same (e.g. "closed shops" or "union shops", see below), whether by a government or by a business, is generally considered a human rights abuse. Similar allegations can be leveled if an employer discriminates based on trade union membership. Attempts by an employer, often with the help of outside agencies, to prevent union membership amongst their staff is known as union busting.


          [bookmark: 19th_century_unionism]


          19th century unionism


          The National Labor Union was the first national union in the United States. It was created in 1866 and included many types of workers. This union did not accomplish any significant gains. After this union crumbled, the Knights of Labor became the leading countrywide union in the 1860s. This union did not include Chinese, and partially included blacks and women.


          The Knights of Labor was founded in the United States in 1869. Eventually over 700,000 workers joined the Knights. They opposed child labor and demanded the eight-hour day. They hoped their union would give workers a proper share of the wealth they create, more free time, and generally more benefits of society. They also tried to set up companies owned by the workers themselves. Although the Knights were against strikes, some radical members went on strike anyway when the railroads cut wages in 1884. After they won the fight, membership in the Knights boomed to 700,000, but then, at the time of the Haymarket Massacre, a fearful public opinion grouped them with anarchists and Communists, and membership then rapidly declined.


          The American Federation of Labor (AFL) was founded by Samuel Gompers. By 1904, AFL-affiliated unions had a membership of over 1.4 million nationwide. Under Gompers's leadership, the AFL advocated an approach known as "business" or "pure and simple" unionism, which emphasized collective bargaining to reach its goals. Demands were centered around improvements to the immediate work environment, like better wages, hours and working conditions.


          In France, Germany, and other European countries, socialist parties and democrats played a prominent role in forming and building up trade unions, especially from the 1870s onwards. This stood in contrast to the British experience, where moderate New Model Unions dominated the union movement from the mid-nineteenth century and where trade unionism was stronger than the political labour movement until the formation and growth of the Labour Party in the early years of the twentieth century.


          


          Impact of unions


          Proponents often credit trade unions with leading the labor movement in the early 20th century, which generally sought to end child labor practices, improve worker safety, increase wages for both union workers, raise the entire society's standard of living, reduce the hours in a work week, provide public education for children, and bring of other benefits to working class families.


          Advocates of unions claim that the higher wages that unions bring come at the expense of profits. However, as Milton Friedman pointed out, profits aren't high enough. 80% of national income is wages, and only about 6% is profits after tax, providing very little room for higher wages, even if profits could be totally used up. Moreover, profits are invested leading to an increase in capital: which raises the value of labour, increasing wages. If profits were totally removed, this source of wage increase would be removed.


          Instead of harming profits, unions increase the wages of about 10 to 15% of workers by about 10 to 15% by reducing the wages of the other 85 to 90% of workers by about 4%. As the price of labour increases, the demand for it will decrease. Unions targets of industry protectionism and limits on immigration also have this effect, benefiting unionised workers at the cost of those without union membership.


          The effect of union activities to influence pricing is potentially very harmful, making the market system ineffective. By raising the price of labour, above the market rate deadweight loss is created. Additional non-monetary benefits exacerbate the problem.


          By causing wage increases above the market rate, unions increase the cost to businesses, causing them to raise their prices, leading to a general increase in the price level.


          
            
              	

              	There can be little doubt that union activities lead to continuous and progressive inflation.

              	
            

          


          
            	
              
                	F. A. Hayek, the Constitution of Liberty

              

            

          


          Austrian economists such as Robert P. Murphy, however, dispute this, arguing that the increase in the cost of labour simply means that less of other goods can be bought. He writes:


          
            If unions succeed in wage hikes, and employers raise the prices they charge consumers to maintain their own profit margins, and the supply of money remains the same, then something else has to "give." Either the prices of goods and services in nonunion sectors have to fall and offset the union sector hikes, or people's cash balances need to fall, in terms of their purchasing power.

          


          


          Unions today


          


          Structure and politics


          
            	Union structures, politics, and legal status vary greatly from country to country. For specific country details see below.
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          Unions may organize a particular section of skilled workers ( craft unionism), a cross-section of workers from various trades ( general unionism), or attempt to organize all workers within a particular industry ( industrial unionism). These unions are often divided into " locals", and united in national federations. These federations themselves will affiliate with Internationals, such as the International Trade Union Confederation.


          In many countries, a union may acquire the status of a " juristic person" (an artificial legal entity), with a mandate to negotiate with employers for the workers it represents. In such cases, unions have certain legal rights, most importantly the right to engage in collective bargaining with the employer (or employers) over wages, working hours, and other terms and conditions of employment. The inability of the parties to reach an agreement may lead to industrial action, culminating in either strike action or management lockout, or binding arbitration. In extreme cases, violent or illegal activities may develop around these events.


          In other circumstances, unions may not have the legal right to represent workers, or the right may be in question. This lack of status can range from non-recognition of a union to political or criminal prosecution of union activists and members, with many cases of violence and deaths having been recorded both historically and contemporarily.


          Unions may also engage in broader political or social struggle. Social Unionism encompasses many unions that use their organizational strength to advocate for social policies and legislation favorable to their members or to workers in general. As well, unions in some countries are closely aligned with political parties.


          Unions are also delineated by the service model and the organizing model. The service model union focuses more on maintaining worker rights, providing services, and resolving disputes. Alternately, the organizing model typically involves full-time union organizers, who work by building up confidence, strong networks, and leaders within the workforce; and confrontational campaigns involving large numbers of union members. Many unions are a blend of these two philosophies, and the definitions of the models themselves are still debated.


          Although their political structure and autonomy varies widely, union leaderships are usually formed through democratic elections.


          Some research, such as that conducted by the ACIRRT, argues that unionized workers enjoy better conditions and wages than those who are not unionized.


          


          Shop types


          Companies that employ workers with a union generally operate on one of several models:


          
            	A closed shop (US) employs only people who are already union members. The compulsory hiring hall is an example of a closed shop  in this case the employer must recruit directly from the union.


            	A union shop (US) or a closed shop (UK) employs non-union workers as well, but sets a time limit within which new employees must join a union.


            	An agency shop requires non-union workers to pay a fee to the union for its services in negotiating their contract. This is sometimes called the Rand formula. In certain situations involving state public employees in the United States, such as California, "fair share laws" make it easy to require these sorts of payments.


            	An open shop does not discriminate based on union membership in employing or keeping workers. Where a union is active, the open shop allows workers to be employed who do not contribute to a union or the collective bargaining process. In the United States, state level right-to-work laws mandate the open shop in some states.

          


          


          Diversity of international unions


          As labor law varies from country to country, so is the function of unions. For example, in Germany only open shops are legal; that is, all discrimination based on union membership is forbidden. This affects the function and services of the union. In addition, German unions have played a greater role in management decisions through participation in corporate boards and co-determination than have unions in the United States. ( newsletter/files/BTS012EN_12-15.pdf}.


          In Britain a series of laws introduced during the 1980s by Margaret Thatcher's government restricted closed and union shops. All agreements requiring a worker to join a union are now illegal. In the United States, the Taft-Hartley Act of 1947 outlawed the closed shop, but permitted the union shop unless the state government chose to prohibit it.


          In addition, unions' relations with political parties vary. In many countries unions are tightly bonded, or even share leadership, with a political party intended to represent the interests of working people. Typically this is a left-wing, socialist, or social democratic party, but many exceptions exist. In the United States, by contrast, although it is historically aligned with the Democratic Party, the labor movement is by no means monolithic on that point; the International Brotherhood of Teamsters has supported Republican Party candidates on a number of occasions and the Professional Air Traffic Controllers Organization (PATCO) endorsed Ronald Reagan in 1980. (However, when PATCO went on strike in violation of their "no strike" contract, President Reagan ordered them back to work. Those who didn't return to the job were fired and replaced, effectively destroying PATCO.) The AFL-CIO has been against liberalizing abortion, consistent with a Republican position, so as not to alienate its large Catholic constituency. In Britain the labor movement's relationship with the Labour Party is fraying as party leadership embarks on privatization plans at odds with what unions see as the worker's interests. On top of this in the past there as been a group known as the Conservative Trade Unionists or CTU. A group formed of people who sympathised with right wing Tory policy but were Trade Unionists.


          In Western Europe, professional associations often carry out the functions of a trade union. In these cases, they may be negotiating for white-collar workers, such as physicians, engineers, or teachers. Typically such trade unions refrain from politics or pursue a more ordoliberal politics than their blue-collar counterparts.


          In Germany the relation between individual employees and employers is considered to be asymmetrical. In consequence, many working conditions are not negotiable due to a strong legal protection of individuals. However, the German flavor or works legislation has as its main objective to create a balance of power between employees organized in unions and employers organized in employers associations. This allows much wider legal boundaries for collective bargaining, compared to the narrow boundaries for individual negotiations. As a condition to obtain the legal status of a trade union, employee associations need to prove that their leverage is strong enough to serve as a counterforce in negotiations with employers. If such an employees association is competing against another union, its leverage may be questioned by unions and then evaluated in a court trial. In Germany only very few professional associations obtained the right to negotiate salaries and working conditions for their members, notably the medical doctors association Marburger Bund and the pilots association Vereinigung Cockpit. The engineers association Verein Deutscher Ingenieure does not strive to act as a union, as it also represents the interests of engineering businesses.


          Finally, the structure of employment laws affects unions' roles and how they carry out their business. In many western European countries wages and benefits are largely set by governmental action. The United States takes a more laissez-faire approach, setting some minimum standards but leaving most workers' wages and benefits to collective bargaining and market forces. Historically, the Republic of Korea has regulated collective bargaining by requiring employers to participate but collective bargaining has been legal only if held in sessions before the lunar new year. In totalitarian regimes such as Nazi Germany, Trade Unions were outlawed. In the Soviet Union and China, unions have typically been de facto government agencies devoted to smooth and efficient operation of government enterprises.


          


          Criticism


          Trade unions have been accused of benefiting the insider workers, those having secure jobs, at the cost of the outsider workers, consumers of the goods or services produced, and the shareholders of the unionized business. Those who are likely to be disadvantaged most from unionization are the unemployed, those at risk of unemployment or workers who are unable to get the job they want in a particular line of work.


          Dr. Charles Baird of California State University East Bay argues that as labor is a commodity, and unions essentially operate by centralizing labor, forming a monopoly on the commodity. This monopoly on labor has the same negative effects as any other monopoly., of reducing the amount sold (in this case, this means increasing unemployment) raising the price in the short term and decreasing efficiency.


          In the United States, the outsourcing of labor to Asia, Latin America, and Africa has been partially driven by increasing costs of union partnership, which gives other countries a comparative advantage in labor, making it more efficient to perform labor-intensive work there.


          Milton Friedman, Nobel Prize winning economist and advocate of laissez-faire capitalism showed that unionization produces higher wages (for the union members) at the expense of fewer jobs, and that, if some industries are unionized while others are not, wages will decline in non-unionized industries.


          In some cases, unions are regarded as a form of legalized conspiracy and extortion. American racketeering statutes still include an exemption for union activity.


          Unions are sometimes accused of holding society to ransom by taking strike actions that result in the disruption of public services.


          By causing wage increases above the market rate, unions increase the cost to businesses, causing them to raise their prices, leading to a general increase in the price level.


          


          Further materials


          
            	Films

          


          
            	The 2000 film Bread and Roses by British director Ken Loach depicted the struggle of cleaners in Los Angeles to fight for better pay, and working conditions, and the right to join a union.


            	The 1985 documentary film Final Offer by Sturla Gunnarsson and Robert Collision shows the 1984 union contract negotiations with General Motors.


            	The 1979 film Norma Rae, directed by Martin Ritt, is based on the true story of Crystal Lee Jordan's successful attempt to unionize her textile factory.


            	Other documentaries: Made in L.A. (2007); American Standoff (2002); The Fight in the Fields (1997); Harlan County USA (1976); The Inheritance' (1964); With Babies and Banners: Story of the Women's Emergency Brigade (1959);


            	Other dramatizations: 10,000 Black Men Named George (2002); Matewan (1987); American Playhouse--"The Killing Floor"(1985); Salt of the Earth (1954); The Grapes of Wrath (1940); Black Fury (1935);

          


          



          
            	Books

          


          
            	The Government of British Trade Unions: A study of Apathy and the Democratic Process in the Transport and General Worker Union by Joseph Goldstein"


            	The Early English Trade Unions: Documents from Home Office Papers in the Public Record Office by A Aspinall


            	Magnificent Journey: The Rise of the Trade Unions, by Francis Williams


            	Trade Unions by Allan Flanders


            	Trade Union Government and Administration in Great Britain by B C Roberts


            	Union Power: The Growth and Challenge in Perspective by Claud Cockburn


            	Directory of Employer's Associations, Trade Unions, Joint Organisations & c - No author and produced in paperback


            	The History of the TUC (Trades Union Congress) 1868-1968: A pictorial Survey of a Social Revolution - Illustrated with Contemporary Prints, Documents and Photographs edited by Lionel Birch


            	Clarke, T.; Clements, L. (1978). Trade Unions under Capitalism. Atlantic Highlands, NJ: Humanities Press. ISBN 0-391-00728-9.

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Trade_union"
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          Trafalgar Square is a square in central London, England. With its position in the heart of London, it is a popular tourist attraction; its trademarks are Nelson's Column, which stands in the centre, the four lion statues that guard the Column, and the large number of pigeons that live in the square. Other statues and sculptures are also on display in the square, including a fourth plinth displaying changing pieces of contemporary art, and it is a frequent site of political demonstrations.


          The name commemorates the Battle of Trafalgar (1805), a British naval victory of the Napoleonic Wars. The original name was to have been "King William the Fourth's Square", but George Ledwell Taylor suggested the name "Trafalgar Square".


          The northern area of the square had been the site of the King's Mews since the time of Edward I, while the southern end was the original Charing Cross, where the Strand from the City met Whitehall, coming north from Westminster. As the midpoint between these twin cities, Charing Cross is to this day considered the heart of London, from which all distances today are measured.


          In the 1820s the Prince Regent engaged the landscape architect John Nash to redevelop the area. Nash cleared the square as part of his Charing Cross Improvement Scheme. The present architecture of the square is due to Sir Charles Barry and was completed in 1845.


          


          Overview
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          The square consists of a large central area surrounded by roadways on three sides, and stairs leading to the National Gallery on the other. The roads which cross the square form part of the busy A4 road, and prior to 2003, the square was surrounded by a one-way traffic system on all sides. Underpasses attached to Charing Cross tube station allow pedestrians to avoid traffic. Recent works have reduced the width of the roads and closed the northern side of the square to traffic.


          Nelson's Column is in the centre of the square, surrounded by fountains designed by Sir Edwin Lutyens in 1939 (replacing two earlier fountains of Peterhead granite, now at the Wascana Centre and Confederation Park in Canada) and four huge bronze lions sculpted by Sir Edwin Landseer; the metal used is said to have been recycled from the cannon of the French fleet. The column is topped by a statue of Horatio, Viscount Nelson, the admiral who commanded the British Fleet at Trafalgar.


          On the north side of the square is the National Gallery and to its east the St Martin's-in-the-Fields church. The square adjoins The Mall via Admiralty Arch to the southwest. To the south is Whitehall, to the east Strand and South Africa House, to the north Charing Cross Road and on the west side Canada House.


          At the corners of the square are four plinths; the two northern ones were intended to be used for equestrian statues, and thus are wider than the two southern. Three of them hold statues: George IV (northeast, 1840s), Henry Havelock (southeast, 1861, by William Behnes), and Sir Charles James Napier (southwest, 1855). Mayor of London Ken Livingstone controversially expressed a desire to see the two generals replaced with statues "ordinary Londoners would know".


          On the lawn in front of the National Gallery are two statues, James II to the west of the entrance portico and George Washington to the east. The latter statue, a gift from the state of Virginia, stands on soil imported from the United States. This was done in order to honour Washington's declaration he would never again set foot on British soil.


          In 1888 the statue of General Charles George Gordon was erected. In 1943 the statue was removed and, in 1953, re-sited on the Victoria Embankment. A bust of the Second World War First Sea Lord Admiral Cunningham by Franta Belsky was unveiled in Trafalgar Square on 2 April 1967 by Prince Philip, Duke of Edinburgh.


          The Square has become an enormously important symbolic social and political location for visitors and Londoners alike, developing over its history from "an esplanade peopled with figures of national heroes, into the countrys foremost place politique," as historian Rodney Mace has written. Its symbolic importance was demonstrated in 1940 when the Nazi SS developed secret plans to transfer Nelson's Column to Berlin following an expected German invasion, as related by Norman Longmate in If Britain Had Fallen (1972).


          



          


          Fourth plinth


          The fourth plinth on the northwest corner, designed by Sir Charles Barry and built in 1841, was intended to hold an equestrian statue of William IV, but remained empty due to insufficient funds. Later, agreement could not be reached over which monarch or military hero to place there.


          In 1999, the Royal Society of Arts conceived the Fourth Plinth Project, which temporarily occupied the plinth with a succession of works commissioned from three contemporary artists. These were:


          
            	Ecce Homo, by Mark Wallinger (1999)


            	Regardless of History, by Bill Woodrow (2000)


            	Monument, by Rachel Whiteread (2001)

          


          Wallinger's Ecce Homo  the title of which means "behold the man" in Latin, a Biblical reference  was of a life-sized man. Atop the huge plinth, designed for larger-than-life statuary, it looked minuscule. Some commentators said that, far from making the man look insignificant, his apparent tininess drew the eye powerfully; they interpreted it as a commentary on human delusions of grandeur.


          Whiteread's Monument, by an artist already notable for her controversial Turner Prize-winning work House and the Judenplatz Holocaust Memorial in Vienna, was a cast of the plinth in transparent resin, and placed upside-down on top of the original. Following the exhibition project, some wished to see it continue in this role.
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          Various companies have used the plinth (often without permission) as a platform for publicity stunts, including a model of David Beckham by Madame Tussauds during the 2002 FIFA World Cup. The London-based American harmonica player Larry Adler jokingly suggested erecting a statue of Moby-Dick, which would then be called the " Plinth of Whales". A television ident for the British TV station Channel 4 shows a CGI Channel 4 logo on top of the fourth plinth.


          The best use of the fourth plinth remains the subject of debate. On 24 March 2003 an appeal was launched by Wendy Woods, the widow of the anti-apartheid journalist Donald Woods, hoping to raise 400,000 to pay for a nine-foot high statue of Nelson Mandela by Ian Walters. The relevance of the location is that South Africa House, the South African high commission, scene of many anti-apartheid demonstrations, is on the East side of Trafalgar Square.


          A committee convened to consider the RSA's late-1990s project concluded that it had been a success and "unanimously recommended that the plinth should continue to be used for an ongoing series of temporary works of art commissioned from leading national and international artists". After several years in which the plinth stood empty, the new Greater London Authority assumed responsibility for the fourth plinth and started its own series of changing exhibitions:


          
            	Marc Quinn: Alison Lapper Pregnant (unveiled 15 September 2005)  a 3.6-m, 13- t marble torso-bust of Alison Lapper, an artist who was born with no arms and shortened legs due to a condition called phocomelia.

          


          
            	Thomas Schtte: Model for a Hotel 2007 (formerly Hotel for the Birds) (unveiled 7 November 2007)  a 5-m by 4.5-m by 5-m architectural model of a 21-storey building made from coloured glass. The work cost 270,000 and was funded primarily by the Mayor of London and the Arts Council of England. Sandy Nairne, director of the National Portrait Gallery and chairman of the Fourth Plinth Commissioning Group that recommended Quinn's and Schtte's proposals to the Mayor in 2004, has said: "There will be something extraordinarily sensual about the play of light through the coloured glass. ... [I]t's going to feel like a sculpture of brilliance and light."

          


          In February 2008, Terry Smith, the chief executive of trading house Tullett Prebon, offered to pay more than 100,000 for a permanent statue acceptable to "ordinary Londoners" of Air Chief Marshal Sir Keith Rodney Park in recognition of his work as commander of No. 11 Group RAF during the Battle of Britain, as it was this Group that was responsible for the defence of London. A Greater London Authority spokesman said: "There are many worthy suggestions for statues on the fourth plinth and some people feel passionately about each of them. All proposals will be judged on their merits including its current use as one of the most high profile sites for contemporary public art in London. The cost of erecting the current work on the plinth is 270,000. The cost of a permanent monument is likely to be considerably more."
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          Pigeons


          The square is a popular tourist spot in London, and used to be particularly famous for its pigeons ( Rock Pigeons). Feeding the pigeons was a popular activity with Londoners and tourists. The National Portrait Gallery displays a 1948 photograph of Elizabeth Taylor posing there with bird seed so as to be mobbed by birds. The desirability of the birds' presence has long been contentious: their droppings look ugly on buildings and damage the stonework, and the flock, estimated at its peak to be 35,000, was considered to be a health hazard. In 1996, police arrested one man who was estimated to have trapped 1,500 birds for sale to a middleman; it is assumed that the birds ended up in the human food chain.


          In 2000, the sale of bird seed in the square was controversially terminated and other measures were introduced to discourage the pigeons, including the use of trained falcons. Supporters of the birds  including Save the Trafalgar Square Pigeons  as well as some tourists continued to feed the birds, but, in 2003, Ken Livingstone enacted byelaws to ban the feeding of pigeons within the square. On 10 September 2007 the byelaws were secured sealing an outright ban on feeding birds in area of the square. There are now relatively few birds in Trafalgar Square and it is used for festivals and hired out to film companies, in a way that was not feasible in the 1990s.


          


          Redevelopment
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          In 2003 the redevelopment of the north side of the square was completed. The work involved permanently closing the main Eastbound road there - diverting it around the rest of the square and demolishing part of the wall and building a wide set of stairs. This construction includes two Saxon scissor lifts for disabled access, public toilets, and a small caf. Plans for a large staircase had long been discussed, even in original plans for the square. The new stairs lead to a large terrace or piazza in front of the National Gallery, in what was previously a road. Previously access between the square and the Gallery was via two busy crossings at the north east and north west corners of the square. The pedestrianisation plan was carried out in the face of protests from both road-users and pedestrians concerned that the diversion of traffic would lead to greater congestion elsewhere in London. However, this does not seem to have happened; the reduction in traffic due to the London congestion charge may be a factor.


          



          
            [image: Trafalgar Square, 1908.]

            
              Trafalgar Square, 1908.
            

          


          
            [image: Trafalgar Square from the National Gallery (looking south), 2003.]

            
              Trafalgar Square from the National Gallery (looking south), 2003.
            

          


          
            [image: Panorama of Trafalgar Square from the National Gallery, autumn 2005.]

            
              Panorama of Trafalgar Square from the National Gallery, autumn 2005.
            

          


          


          Christmas ceremony


          There has been a Christmas ceremony every year since 1947. A Norway Spruce (or sometimes a fir) is given by Norway's capital Oslo and presented as London's Christmas tree, as a token of gratitude for Britain's support during World War II. (Besides the general war support, Norway's Prince Olav, as well as the country's government, lived in exile in London throughout the war.) As part of the tradition, the Lord Mayor of Westminster visits Oslo in the late autumn to take part in the felling of the tree, and the Mayor of Oslo then comes to London to light the tree at the Christmas ceremony.


          


          Political demonstrations
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          Since its construction, Trafalgar Square has been a venue for political demonstrations, though the authorities have often attempted to ban them. The 1939 fountains were allegedly added on their current scale to reduce the possibility of crowds gathering in the square as they were not in the original plans.


          By March of the year Nelson's column opened, the authorities had started banning Chartist meetings in the square. A general ban on political rallies remained in effect until the 1880s, when the emerging Labour movement, particularly the Social Democratic Federation, began holding protests there.


          On " Black Monday" ( 8 February 1886), protesters rallied against unemployment; this led to a riot in Pall Mall. A larger riot (called "Bloody Sunday") occurred in the square on 13 November 1887.


          One of the first significant demonstrations of the modern era was held in the square on 19 September 1961 by the Committee of 100, which included the philosopher Bertrand Russell. The protesters rallied for peace and against war and nuclear weapons.


          Throughout the 1980s, a continuous anti-apartheid protest was held outside of South Africa House. More recently, the square has hosted the Poll Tax Riots (1990) and anti-war demonstrations opposing the Afghanistan war and the Iraq war.


          The Square was also scene to a large vigil held shortly after the terrorist bombings in London on Thursday 7 July 2005.


          


          Sports events


          On 21 June 2002, 12,000 people gathered in the square to watch the England national football team's World Cup quarter-final against Brazil on giant video screens which had been erected specially for the occasion.


          In the early 21st century, Trafalgar Square has become the location to the climax for victory parades; firstly for the England national rugby union team to celebrate victory in the 2003 Rugby World Cup on December 9, 2003, and then on September 13, 2005, when the climax of the victory parade for the England national cricket team's victory against the Australia national cricket team in The Ashes took place there.


          In 6 July 2005 Trafalgar Square was a gathering place for many London citizens to hear the announcement that they will host the 2012 Summer Olympics.


          In 2007, Trafalgar Square hosted the opening ceremonies of the Tour de France.


          


          VE Day celebrations


          Victory in Europe Day (V-E Day or VE Day) was 8 May 1945, the date when the Allies during the Second World War formally celebrated the defeat of Nazi Germany and the end of Adolf Hitler's Third Reich.


          Trafalgar Square was filled with British subjects wanting to hear the formal announcement by Sir Winston Churchill that the war was over: it was packed to bursting point. Trafalgar Square was used as a place of celebration and people from all over the country came there.


          On Sunday 8 May 2005 the BBC held a concert to celebrate the 60th anniversary of VE Day which was hosted by Eamonn Holmes and Natasha Kaplinsky. Many people who lived during the war attended, and many of the much younger generation, but most importantly many old veterans came and told the stories of their hardships during the six years of war.


          


          New Year events


          For many years, revellers celebrating the start of a New Year have gathered on the square, despite a lack of civic celebrations being arranged for them. The lack of official events in the square was partly because the authorities were concerned that actively encouraging more partygoers would cause overcrowding.


          Hogmanay at Edinburgh, Scotland has instead been the focus for British New Year celebrations, although since 2005, a firework display centred on London Eye and the South Bank of the Thames, near the square, has given spectators a fitting start to the New Year.


          


          Other uses


          Trafalgar Square was used for portions of two sketches from the BBC comedy series Monty Python's Flying Circus. In a continuation of the sketch "Collecting Birdwatchers' Eggs", several people in tan trenchcoats wandered around the square mocking the famous pigeons. The sketch "Olympic Hide and Seek" also started here. This sketch featured Graham Chapman as British contestant Don Roberts and Terry Jones as Francisco Huron, his competitor from Paraguay in a contest that ended in a tie after more than 11 years. Chapman caught a taxi near the base of Lord Nelson's Column at the beginning of the sketch. Trafalgar Square also appears in cartoon form in several of Terry Gilliam's animations.


          Trafalgar Square is also featured in the comic version of V for Vendetta as the location that the V's meet the army and defeat them, without a single fired shot due to sheer numbers (and the work of the Original V).
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          The Square was also the location of the successful ' World's Largest Coconut Orchestra' world record attempt on 23 April 2007. The record was set on St George's Day as part of the celebrations, which was followed by a screening of Monty Python and the Holy Grail. The World record attempt was linked with the use of coconuts during the film as well as the stage show Spamalot.


          In May 2007, the square was grassed over with 2,000 square metres of turf for two days as part of a campaign by London authorities to promote "green spaces" in the city.


          In July 2007, the square held a parade and concert for the 60th independence of Pakistan from the British. The event included many legendary sports and celebrity performances and many exhibitions of Pakistan's heritage and culture. It was recorded to be the biggest gathering of expat Pakistanis in the whole of Europe. It was televised live with Geo TV, a private Pakistani television and the High Commission of Pakistan.


          Every year on the anniversary of the Battle of Trafalgar ( 21 October), the Sea Cadet Corps holds a parade in honour of Admiral Lord Nelson and the British victory over the combined fleets of Spain and France at Trafalgar. The Areas of the Sea Cadet Corps are represented by seven 24-cadet platoons, made up of 12 male cadets and 12 female cadets. They represent Eastern Area, London Area, Southern Area, Southwest Area, Northwest Area, Northern Area, and the Marine Cadets. The National Sea Cadet Band also parades, as does a Guard and Colour Party.


          


          Access


          Nearest London Underground stations:


          
            	Charing Cross- Northern and Bakerloo Lines)  has an exit in the square. The two lines originally had separate stations, of which the Bakerloo Line one was called Trafalgar Square; they were linked and renamed in 1979 as part of the construction of the Jubilee Line, which was later rerouted elsewhere.


            	Embankment- District, Circle, Northern and Bakerloo Lines.


            	Leicester Square- Northern and Piccadilly lines)

          


          Bus routes running through Trafalgar Square:


          
            	6, 9, 11, 12, 13, 15, 23, 24, 29, 53, 87, 88, 91, 139, 159, 176, 453.

          


          


          Other Trafalgar Squares


          National Heroes Square in Bridgetown, Barbados was originally named Trafalgar Square in 1813, before the better known British thoroughfare, with another statue of Admiral Horatio Nelson featured. The name change occurred on April 28, 1999. There is also a Trafalgar Square in Barre, Massachusetts. The suburb of Waterloo in the city of Lower Hutt, New Zealand, features a Trafalgar Square opposite the Waterloo Interchange Railway Station, a major metropolitan hub.


          
            Retrieved from " http://en.wikipedia.org/wiki/Trafalgar_Square"
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          A train is a connected series of vehicles that move along a track ( permanent way) to transport freight or passengers from one place to another. The track usually consists of two rails, but might also be a monorail or maglev guideway. Propulsion for the train is provided by a separate locomotive, or from individual motors in self-propelled multiple units. Most modern trains are powered by diesel locomotives or by electricity supplied by overhead wires or additional rails, although historically (from the early 19th century to the mid-20th century) the steam locomotive was the dominant form of locomotive power. Other sources of power (such as horses, rope or wire, gravity, pneumatics, and gas turbines) are possible.


          The word 'train' comes from the Old French trahiner, itself from the Latin trahere 'pull, draw'.


          


          Types of trains


          
            [image: An SP freight train west of Chicago in 1992.]

            
              An SP freight train west of Chicago in 1992.
            

          


          
            [image: German ICE high speed train]

            
              German ICE high speed train
            

          


          There are various types of train designed for particular purposes. A train can consist of a combination of one or more locomotives and attached railroad cars, or a self-propelled multiple unit (or occasionally a single powered coach, called a railcar). Trains can also be hauled by horses, pulled by a cable, or run downhill by gravity.


          Special kinds of trains running on corresponding special 'railways' are atmospheric railways, monorails, high-speed railways, maglev, rubber-tired underground, funicular and cog railways.


          A passenger train may consist of one or several locomotives, and one or more coaches. Alternatively, a train may consist entirely of passenger carrying coaches, some or all of which are powered as a " multiple unit". In many parts of the world, particularly Japan and Europe, high-speed rail is utilized extensively for passenger travel.


          Freight trains comprise wagons or trucks rather than carriages, though some parcel and mail trains (especially Travelling Post Offices) are outwardly more like passenger trains.


          Trains can also be 'mixed', comprising both passenger accommodation and freight vehicles. Such mixed trains are most likely to occur where services are infrequent, and running separate passenger and freight trains is not cost-effective, though the differing needs of passengers and freight usually means this is avoided where possible.


          Special trains are also used for track maintenance; in some places, this is called maintenance of way.


          In the United Kingdom, a train hauled by two locomotives is said to be "double-headed", and in Canada and the United States it is quite common for a long freight train to be headed by three or more locomotives. A train with a locomotive attached at each end is described as 'top and tailed', this practice typically being used when there are no reversing facilities available. Where a second locomotive is attached temporarily to assist a train up steep banks or grades (or down them by providing braking power) it is referred to as ' banking' in the UK, or 'helper service' in North America. Recently, many loaded trains in the US have been made up with one or more locomotives in the middle or at the rear of the train, operated remotely from the lead cab. This is referred to as "DP" or "Distributed Power."


          


          Official terminology


          
            [image: A British Rail Class 153 DMU]

            
              A British Rail Class 153 DMU
            

          


          
            [image: Modern German Class 423 EMU trainsets meet each other]

            
              Modern German Class 423 EMU trainsets meet each other
            

          


          The railway terminology that is used to describe a 'train' varies between countries.


          
            	United Kingdom

          


          In the United Kingdom, the interchangeable terms set and unit are used to refer to a group of permanently or semi-permanently coupled vehicles, such as those of a multiple unit. While when referring to a train made up of a variety of vehicles, or of several sets/units, the term formation is used. (Although the UK public and media often forgo 'formation', for simply 'train'.) The word rake is also used for a group of coaches or wagons.


          In the United Kingdom Section 83(1) of the Railways Act 1993 defines "train" as follows:


          
            	a) two or more items of rolling stock coupled together, at least one of which is a locomotive; or


            	b) a locomotive not coupled to any other rolling stock.

          


          
            	United States

          


          In the United States, the term consist is used to describe the group of rail vehicles which make up a train. When referring to motive power, consist refers to the group of locomotives powering the train. Similarly, the term train set refers to a group of rolling stock that is permanently or semi-permanently coupled together to form a unified set of equipment (the term is most often applied to passenger train configurations). Also, in the United States, they sometimes call the engine an 'iron horse', but varies by person as well. The term 'iron horse' was thought of when the steam locomotive first appeared in the United States. They called it that, due to the fact that it replaced the horse on the railway lines, and was made of metal.


          

          The Atchison, Topeka and Santa Fe Railway's 1948 operating rules define a train as: "An engine or more than one engine coupled, with or without cars, displaying markers."


          


          Motive power


          
            [image: V43, a common Hungarian electric locomotive used in passenger train service.]

            
              V43, a common Hungarian electric locomotive used in passenger train service.
            

          


          The first trains were rope-hauled, gravity powered or pulled by horses, but from the early 19th century almost all were powered by steam locomotives. From the 1920s onwards they began to be replaced by less labour intensive and cleaner (but more complex and expensive) diesel locomotives and electric locomotives, while at about the same time self-propelled multiple unit vehicles of either power system became much more common in passenger service. In most countries dieselisation of locomotives in day-to-day use was completed by the 1970s. A few countries, most notably the People's Republic of China, where coal and labour are cheap, still use steam locomotives, but this is being gradually phased out. Historic steam trains still run in many other countries, for the leisure and enthusiast market.


          Electric traction offers a lower cost per mile of train operation but at a higher initial cost, which can only be justified on high traffic lines. Since the cost per mile of construction is much higher, electric traction is less favored on long-distance lines with the exception of long-distance high speed lines. Electric trains receive their current via overhead lines or through a third rail electric system.


          


          Passenger trains


          A passenger train is one which includes passenger-carrying vehicles. It may be a self-powered multiple unit or railcar, or else a combination of one or more locomotives and one or more unpowered trailers known as coaches, cars or carriages. Passenger trains travel between stations where passengers may join or leave the train. Many of the more prestigious passenger train services have been given a specific name, some of which have become famous in literature and fiction. India has the largest passenger density in the world.India has one of the largest passenger density due to a great population, refering to a population chart of India, yet it is only one of the most populated countries, but is the only populated one to have the greatest passenger density out of the other countries.


          


          Long-distance trains


          
            [image: Interior of a passenger car in a long-distance train in Finland]

            
              Interior of a passenger car in a long-distance train in Finland
            

          


          Long-distance trains travel between many cities and/or regions of a country, and sometimes cross several countries. They often have a dining car or restaurant car to allow passengers to have a meal during the course of their journey. Trains traveling overnight may also have sleeping cars.


          


          High-speed trains


          
            [image: Japanese Shinkansen 500 Series (High-speed rail)]

            
              Japanese Shinkansen 500 Series ( High-speed rail)
            

          


          High speed trains normally travel during the day. They compete with airliners in speed. In Japan, most of the public transportation between the Tokyo metropolitan area and the Osaka metropolitan area (with around 500km in distance between them) is dominated by the Shinkansen, however in travel further than around 500km (such as Tokyo- Hiroshima) more people prefer to travel by air.


          Very fast trains sometimes tilt, like the APT, the Pendolino, or the Talgo. Tilting is a system where the passenger cars automatically lean into curves, reducing the sideways g-forces on passengers and permitting higher speeds on curves in the track with greater passenger comfort.


          The fastest train on rails is the French TGV (Train  Grande Vitesse) (French for High Speed Train) which achieved a 574.8 km/h (356 mph) speed in testing in 2007. However, TGVs run at a maximum commercial speed of 300-320 km/h. The German ICE uses this commercial speed of 300-320 km/h as well.


          


          Inter-city trains


          Trains connecting cities can be distinguished into two groups, inter-city trains, which do not halt at small stations, and trains that serve all stations, usually known as local trains or "stoppers" (and sometimes an intermediate type, usually known as limited-stop).


          


          Branch line trains


          Branch lines are usually defined as connections to local stations or local lines and usually stopping services, running to all stations or the majority of stations on a line.


          


          Commuter trains


          
            [image: The Mumbai Suburban Railway in India has the largest passenger density in the world]

            
              The Mumbai Suburban Railway in India has the largest passenger density in the world
            

          


          
            [image: Interior of a 6 door passenger car in Japan, when the bench seats are folded]

            
              Interior of a 6 door passenger car in Japan, when the bench seats are folded
            

          


          For shorter distances many cities have networks of commuter trains, serving the city and its suburbs. Some carriages may be laid out to have more standing room than seats, or to facilitate the carrying of prams, cycles or wheelchairs. Some countries have double-decked passenger trains for use in conurbations. Double deck high speed and sleeper trains are becoming more common in mainland Europe.


          Passenger trains usually have emergency brake handles (or a "communication cord") that the public can operate. Abuse is punished by a heavy fine.


          Large cities often have a metro system, also called underground, subway or tube. The trains are electrically powered, usually by third rail, and their railroads are separate from other traffic, without level crossings. Usually they run in tunnels in the city centre and sometimes on elevated structures in the outer parts of the city. They can accelerate and decelerate faster than heavier, long-distance trains.


          A light one- or two-car rail vehicle running through the streets is by convention not considered a train but rather a tram, trolley, light-rail vehicle or streetcar, but the distinction is not always strict. In some countries such as the United Kingdom the distinction between a tramway and a railway is precise and defined in law.


          The term light rail is sometimes used for a modern tram, but it may also mean an intermediate form between a tram and a train, similar to metro except that it may have level crossings. These are often protected with crossing gates. They may also be called a trolley.


          Maglev trains and monorails represent minor technologies in the train field.


          The term rapid transit is used for public transport such as commuter trains, metro and light rail. However, in New York City, lines on the New York City Subway have been referred to as "trains".


          Some commuter trains in Tokyo, Japan have special cars which the bench seats fold up to provide standing room only during the morning rush hour (until 10 a.m.). The E231 series train has two of these cars in each set (usually as part of a 10- or 11-car set), officially nicknamed "roku-tobira-sha" (literally, "6 door car") - all the other cars have four sets of doors on each side.


          An estimated 3.5 million passengers ride every day on Tokyo's Yamanote Line, with its 29 stations. For comparison, the New York City Subway carries 4.8 million passengers per day on 26 lines serving 468 stations.


          


          Named trains


          Railway companies often give a name to a train service as a marketing exercise, to raise the profile of the service and hence attract more passengers (and also to gain kudos for the company). Usually, naming is reserved for the most prestigious trains: the high-speed express trains between major cities, stopping at few intermediate stations. The names of services such as the Orient Express, the Flying Scotsman, the Flche dOr and the Royal Scot have passed into popular culture.


          A somewhat less common practice is the naming of freight trains, for the same commercial reasons. The "Condor" was an overnight London-Glasgow express goods train, in the 1960s, hauled by pairs of "Metrovick" diesel locomotives. In the mid-1960s, British Rail introduced the "Freightliner" brand, for the new train services carrying containers between dedicated terminals around the rail network. The Rev. W. Awdry also named freight trains, coining the term The Flying Kipper for the overnight express fish train that appeared in his stories in The Railway Series books.


          


          Freight trains


          
            [image: British electric container freight train]

            
              British electric container freight train
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              American freight service
            

          


          A freight train (also known as goods train) uses freight cars (also known as wagons or trucks) to transport goods or materials ( cargo)  essentially any train that is not used for carrying passengers. Much of the world's freight is transported by train, and in the USA the rail system is used more for transporting freight than passengers.


          Under the right circumstances, transporting freight by train is highly economic, and also more energy efficient than transporting freight by road. Rail freight is most economic when freight is being carried in bulk and over long distances, but is less suited to short distances and small loads. Bulk aggregate movements of a mere twenty miles (32 km) can be cost effective even allowing for trans-shipment costs. These trans-shipment costs dominate in many cases and many modern practices such as container freight are aimed at minimizing these.


          The main disadvantage of rail freight is its lack of flexibility. For this reason, rail has lost much of the freight business to road competition. Many governments are now trying to encourage more freight onto trains, because of the benefits that it would bring.


          There are many different types of freight trains, which are used to carry many different kinds of freight, with many different types of wagons. One of the most common types on modern railways are container trains, where containers can be lifted on and off the train by cranes and loaded off or onto trucks or ships.


          This type of freight train has largely superseded the traditional boxcar (wagon-load) type of freight train, with which the cargo has to be loaded or unloaded manually.


          In some countries " piggy-back" trains are used: trucks can drive straight onto the train and drive off again when the end destination is reached. A system like this is used through the Channel Tunnel between England and France, and for the trans-Alpine service between France and Italy (this service uses Modalohr road trailer carriers). 'Piggy-back' trains are the fastest growing type of freight trains in the United States, where they are also known as ' trailer on flatcar' or TOFC trains. 'Piggy-back' trains require no special modifications to the vehicles being carried. An alternative type of "inter-modal" vehicle, known as a Roadrailer, is designed to be physically attached to the train. The original trailers were fitted with two sets of wheels: one set flanged, for the trailer to run connected to other such trailers as a rail vehicle in a train; and one set tyred, for use as the semi-trailer of a road vehicle. More modern trailers have only road wheels and are designed to be carried on specially adapted bogies (trucks) when moving on rails.


          There are also many other types of wagons, such as "low loader" wagons for transporting road vehicles. There are refrigerator cars for transporting foods such as ice cream. There are simple types of open-topped wagons for transporting minerals and bulk material such as coal, and tankers for transporting liquids and gases. Today however most coal and aggregates are moved in hopper wagons that can be filled and discharged rapidly, to enable efficient handling of the materials.


          Freight trains are sometimes illegally boarded by passengers who do not wish to pay money, or do not have the money to travel by ordinary means. This is referred to as " hopping" and is considered by some communities to be a viable form of transport. Most hoppers sneak into train yards and stow away in boxcars. More bold hoppers will catch a train "on the fly", that is, as it is moving, leading to occasional fatalities.


          
            Retrieved from " http://en.wikipedia.org/wiki/Train"
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          A tram, tramcar, trolley, trolley car, or streetcar is a railborne vehicle, lighter than a train, designed for the transport of passengers (and/or, very occasionally, freight) within, close to, or between villages, towns and/or cities, primarily on streets.


          Tram systems (or "tramways" or "street railways") were common throughout the industrialized world in the late 19th and early 20th centuries, but they disappeared from many cities in the mid-20th century. In recent years, they have made a comeback. Many newer light rail systems share features with trams, although a distinction is usually drawn between the two, especially if the line has significant off-street running.


          


          Use of the term


          
            [image: UK Metrolink Tram in Manchester, England]

            
              UK Metrolink Tram in Manchester, England
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              Croatian TMK 2200 in Zagreb, made by: CROTRAM, low-floor tram
            

          


          The terms "tram" and "tramway" were originally Scots and Northern English words for the type of truck used in coal mines and the tracks on which they ran  probably derived from the North Sea Germanic word "trame" of unknown origin meaning the "beam or shaft of a barrow or sledge", also "a barrow" or container body.


          Although "tram" and "tramway" have been adopted by many languages, they are not used universally in English, North Americans preferring "trolley", "trolley car" or "streetcar". The term "streetcar" is first recorded in 1860, and is a North American usage, as is "trolley," which is believed to derive from the "troller," a four wheeled device that was dragged along dual overhead wires by a cable that connected the troller to the top of the car and collected electrical power from the overhead wire, sometimes simply strung, sometimes on a catenary. The trolley pole, which supplanted the troller early-on, is fitted to the top of the car and is spring-loaded in order to keep the trolley wheel, at the upper of the pole, firmly in contact with the overhead wire. The terms trolley pole and trolley wheel both derive from the troller.


          Modern trolleys often do not use a trolley wheel: either they have a metal shoe with a carbon insert or they dispense with the trolley pole completely and have instead a pantograph. Other streetcars are sometimes called trolleys, even though strictly this may be incorrect: cable cars, for example, or conduit cars that draw power from an underground supply.


          Tourist buses made to look like streetcars are also sometimes called trolleys; see tourist trolley. Likewise, open, low-speed segmented vehicles on rubber tires, generally used to ferry tourists short distances, can be called trams, particularly in the U.S.; a famous example is the tram on the Universal Studios tour.


          Electric buses, which still overwhelmingly use twin trolley poles (one for live current, one for return) are called trolleybuses, trackless trolleys (particularly in the U.S.), or sometimes also trolleys.


          


          History


          
            [image: TW2000 car in Hanover, Germany]

            
              TW2000 car in Hanover, Germany
            

          


          
            [image: Volkswagen Cargo-Tram in Dresden, Germany on a section of grassed track. It delivers parts to the Transparent Factory]

            
              Volkswagen Cargo-Tram in Dresden, Germany on a section of grassed track. It delivers parts to the Transparent Factory
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              Public transport in Frankfurt am Main Trams in Frankfurt, Germany
            

          


          The very first tram (streetcar) was the Mumbles Railway (Swansea to Mumbles, Wales, UK) it was horse drawn at first and later by steam power and then electric. The Mumbles Railway Act 1804 was passed by the British Parliament, and the first passenger railway (which acted like streetcars did in the US some 30 years later) started operating in 1807.


          The first streetcars, also known as horsecars in North America, were built in the United States and developed from city stagecoach lines and omnibus lines that picked up and dropped off passengers on a regular route and without the need to be pre-hired. These trams were an animal railway, usually using horses and sometimes mules to haul the cars, usually two as a team. Rarely other animals were tried, including humans in emergencies. The first streetcar - the New York and Harlem Railroad's Fourth Avenue Line - ran along the Bowery and Fourth Avenue in New York City, and began service in the year 1832. It was followed in 1835 by New Orleans, Louisiana, which is the oldest continuously operating street railway system in the world, according to the American Society of Mechanical Engineers. At first the rails protruded above street level, causing accidents and major trouble for pedestrians. They were supplanted in 1852 by grooved rails or girder rails, invented by Alphonse Loubat. The first tram in Paris, France, was inaugurated in 1853 for the upcoming World's Fair, where a test line was presented along the Cours de la Reine, in the 8th arrondissement.


          One of the advantages over earlier forms of transit was the low rolling resistance of metal wheels on steel rails, allowing the animals to haul a greater load for a given effort. Problems included the fact that any given animal could only work so many hours on a given day, had to be housed, groomed, fed and cared for day in and day out, and produced prodigious amounts of manure, which the streetcar company was charged with disposing of. Since a typical horse pulled a car for perhaps a dozen miles a day and worked for four or five hours, many systems needed ten or more horses in stable for each horsecar. Electric trams largely replaced animal power in the late 19th and early 20th century. New York City had closed its last horsecar line in 1917. The last regular mule drawn streetcar in the U.S.A., in Sulphur Rock, Arkansas, closed in 1926. However during World War II some old horse cars were temporarily returned to service to help conserve fuel. A mule-powered line in Celaya, Mexico, operated until 1956. Horse-drawn trams still operate in Douglas, Isle of Man. There is also a small line operated on Main Street at DisneyWorld, outside of Orlando Florida. A small horse-drawn service operates every 40 minutes at Victor Harbour, South Australia, daily with 20 minute services during tourist seasons. This service runs between the mainland and Granite Island across a causeway.


          The tram developed after that in numerous cities of Europe (London, Berlin, Paris, etc.) and Asia ( Kyoto, Tokyo, Hong Kong). Faster and more comfortable than the omnibus, trams had a high cost of operation because they were pulled by horses. That is why mechanical drives were rapidly developed, with steam power in 1873, and electrical after 1881, when Siemens AG presented the electric drive at the International Electricity Exhibition in Paris.


          The convenience and economy of electricity resulted in its rapid adoption once the technical problems of production and transmission of electricity were solved. The first prototype of the electric tram was developed by Russian engineer Fyodor Pirotsky. He modified a Horse tramway car to be powered by electricity instead of horses. The invention was tested in 1880 in Saint Petersburg, Russia. The world's first electric tram line opened in Lichterfelde near Berlin, Germany, in 1881. It was built by Werner von Siemens. (see Berlin Straenbahn).


          In Japan, the Kyoto Electric railroad was the first tram system, starting operation in 1865. By 1932, the network had grown to 82 railway companies in 65 cities, with a total network length of 1,479km. By the 1960s, however, the tram had generally died out in Japan.


          


          History of the different types of tram


          


          Horse-drawn trams


          
            [image: Horse drawn trams in Calcutta (now Kolkata), India - Life size model at City Centre arcade]
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            [image: A horse tramway in Gdańsk, Poland (late 19th century)]
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          In the nineteenth century Calcutta (now Kolkata) was developing fast as a British trading and business centre. Transport was mainly by palanquins carried on men's shoulders, phaetons pulled by horses, etc. In 1867, The Calcutta Corporation, with financial assistance from the Government of Bengal developed mass transport. The first tramcar rolled out on the streets of Calcutta on February 24, 1873, with horse drawn coaches running on steel rails between Sealdah and Armenian Ghat via Bowbazar and Dalhousie Square, (now B. B. D. Bagh). The Corporation entered into an agreement on February 10, 1879 with three English industrial magnates: Robinson Soutter, Alfred Parrish and Dilwyn Parrish. Registered in London, the Calcutta Tramways Company came into existence in 1880 after the sanction of The Calcutta Tramways Act, 1880.


          By 1902 Messrs Kilburn & Co completed the electrification of the Calcutta tramways and the first electric tramcar was introduced in the Kidderpore section.


          Calcutta remains the only Indian city which has maintained tramway system. As of now, it remains an unreliable but very comfortable and eco-friendly transport.


          


          Steam trams


          
            [image: Steam trams in Rockhampton, Queensland - note the small boiler at the front of the leading tram.]

            
              Steam trams in Rockhampton, Queensland - note the small boiler at the front of the leading tram.
            

          


          The first mechanical trams were operated using mobile steam engines. Generally, there were two types of steam tram. The first and most common had a small steam locomotive (called a tram engine in the UK) at the head of a line of one or more carriages, similar to a small train. Systems with such steam trams included Christchurch, New Zealand, Sydney, Australia, and other provincial city systems in New South Wales.


          The other style of steam tram had the steam engine mounted in the body of the tram. The most notable system to adopt such trams was in Paris. French-designed steam trams also operated in Rockhampton, in the Australian state of Queensland between 1909 and 1939. Stockholm, Sweden, also had a steam tramline at the island of Sdermalm between 1887 and 1901. A major drawback of this style of tram was the limited space for the engine, so that these trams were usually underpowered.


          


          Cable pulled cars


          The next type of tram was the cable car, which sought to reduce labor costs and the hardship on animals. Cable cars are pulled along a rail track by a continuously moving cable running at a constant speed on which individual cars stop and start by releasing and gripping this cable as required. The power to move the cable is provided at a site away from the actual operation. The first cable car line in the United States was tested in San Francisco, California, in 1873. The second city to operate cable trams was Dunedin in New Zealand in 1881. Dunedin's cable trams ceased operation in 1957.


          Cable cars suffered from high infrastructure costs, since a vast and expensive system of cables, pulleys, stationary engines and vault structures between the rails had to be provided. They also require strength and skill to operate, to avoid obstructions and other cable cars. The cable had to be dropped at particular locations and the cars coast, for example when crossing another cable line. Breaks and frays in the cable, which occurred frequently, required the complete cessation of services over a cable route, while the cable was repaired. After the development of electrically-powered trams, the more costly cable car systems declined rapidly.


          Cable cars were especially useful in hilly cities, partially explaining their survival in San Francisco, though the most extensive cable system in the U.S. was in Chicago, a much flatter city. The largest cable system in the world which operated in the flat city of Melbourne, Victoria, Australia, had, at its peak, 592 trams running on 74 kilometres of track.


          The San Francisco cable cars, though significantly reduced in number, continue to perform a regular transportation function, in addition to being a tourist attraction. Single lines also survive on hilly parts of Wellington, New Zealand (rebuilt in 1979 to a funicular system but still called the ' Wellington Cable Car') and Hong Kong.


          


          Electric trams (trolley cars)


          
            [image: 1923 postcard of Richmond Virginia showing the mass produced Pearly Thomas electric-powered trolley streetcars commonly seen in most US cities in the era.]

            
              1923 postcard of Richmond Virginia showing the mass produced Pearly Thomas electric-powered trolley streetcars commonly seen in most US cities in the era.
            

          


          
            [image: Tramways on ice of the River Neva in Saint Petersburg]
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          Multiple functioning experimental electric trams were exhibited at the 1884 World Cotton Centennial World's Fair in New Orleans, Louisiana; however they were deemed as not yet adequately perfected to replace the Lamm fireless engines then propelling the St. Charles Avenue Streetcar in that city.


          Electric-powered trams ( trolley cars, so called for the trolley pole used to gather power from an unshielded overhead wire), were first successfully tested in service in Richmond, Virginia, in 1888, in the Richmond Union Passenger Railway built by Frank J. Sprague. There were earlier commercial installations of electric streetcars, including one in Berlin, as early as 1881 by Werner von Siemens and the company that still bears his name, and also one in Saint Petersburg, Russia, invented and tested by Fyodor Pirotsky in 1880. Another was by John Joseph Wright, brother of the famous mining entrepreneur Whitaker Wright, in Toronto in 1883. The earlier installations, however, proved difficult and/or unreliable. Siemens' line, for example, provided power through a live rail and a return rail, like a model train setup, limiting the voltage that could be used, and providing unwanted excitement to people and animals crossing the tracks. Siemens later designed his own method of current collection, this time from an overhead wire, called the bow collector. Once this had been developed his cars became equal to, if not better than, any of Sprague's cars. The first electric interurban line connecting St. Catharines and Thorold, Ontario was operated in 1887, and was considered quite successful at the time. While this line proved quite versatile as one of the earliest fully functional electric streetcar installations, it still required horse-drawn support while climbing the Niagara Escarpment and for two months of the winter when hydroelectricity was not available. This line continued service in its original form well into the 1950s.


          Since Sprague's installation was the first to prove successful in all conditions, he is credited with being the inventor of the trolley car. He later developed Multiple unit control, first demonstrated in Chicago in 1897, allowing multiple cars to be coupled together and operated by a single motorman. This gave birth to the modern subway train.


          
            [image: A 1925 vintage British tram, a common sight until the 1950s]
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          Two rare but significant alternatives were conduit current collection, which was widely used in London, Washington, D.C. and New York, and the Surface Contact Collection method, used in Wolverhampton (The Lorain System) and Hastings (The Dolter Stud System), UK.


          Attempts to use on-board batteries as a source of electrical power were made from the 1880s and 1890s, with unsuccessful trials conducted (among other places) in Bendigo and Adelaide in Australia, although run for about 14 years as Hague accutram of HTM in the Netherlands.


          A very famous Welsh example of a tram system was usually known as the Mumbles Train, or more formally as the Swansea and Mumbles Railway. Originally built as the Oystermouth Railway in 1804, on March 25, 1807 it became the first passenger-carrying railway in the world. Converted to an overhead cable-supplied system it operated electric cars from March 2, 1929 until its closure on January 5, 1960. These were the largest tram cars built for use in Britain and could each seat 106 passengers.


          Another early tram system operated from 1886 until 1930 in Appleton, Wisconsin, and is notable for being powered by the world's first hydroelectric power station, which began operating on September 30, 1882 as the Appleton Edison Electric Company.


          There is one particular hazard associated with trams powered from a trolley off an overhead line. Since the tram relies on contact with the rails for the current return path, a problem arises if the tram is derailed or (more usually) if it halts on a section of track that has been particularly heavily sanded by a previous tram, and the tram loses electrical contact with the rails. In this event, the main chassis of the tram, by virtue of a circuit path through ancillary loads (such as saloon lighting), is live by the full supply voltage (typically 600 volts) relative to the running rails (and indeed the surrounding earthed land). In British terminology such a tram was said to be 'grounded' - not to be confused with the US English use of the term which means the exact opposite. Any person stepping off the tram completed the earth return circuit and could receive a nasty electric shock. In such an event the driver was required to jump off the tram (avoiding simultaneous contact with the tram and the ground) and pull down the trolley before allowing passengers off the tram. Unless derailed, the tram could usually be recovered by running water down the running rails from a point higher than the tram. The water providing a conducting bridge between the tram and the rails.


          


          Low floor


          
            	and Ultra Low Floor

          


          
            [image: A Bulgarian built T8M-900 tram with low floor middle section in Sofia.]

            
              A Bulgarian built T8M-900 tram with low floor middle section in Sofia.
            

          


          The latest generation of LRVs has the advantage of partial or fully low-floor design, with the floor of the vehicles only 300 to 360mm (12-14 inches) above top of rail, a capability not found in either rapid rail transit vehicles or streetcars. This allows them to load passengers, including ones in wheelchairs, directly from low-rise platforms that are not much more than raised sidewalks. This satisfies requirements to provide access to disabled passengers without using expensive wheelchair lifts, while at the same time making boarding faster and easier for other passengers as well. The City Class LRV (Citytram) is one example of a low floored vehicle, 300mm above rail height, with 70% of the 29m long and 75% of the 38m long versions low floor. The low floor extends across the articulation. The City Class has been designed to operate around 15m curves and climb 10% gradients, and therefore allow new systems to be built in existing urban streets without the need to demolish buildings.


          


          Articulated


          Articulated trams are tram cars that consist of several sections held together by flexible joints and a round platform. Like articulated buses, they have an increased passenger capacity. These trams can be up to forty metres in length, while a regular tram has to be much shorter. With this type, a Jacobs bogie supports the articulation between the two or more carbody sections. An articulated tram may be low floor variety or high (regular) floor variety. Since 1981 onwards, nearly 150 articulated LRV-trams of the last kind are e.g. to be found in The Hague Netherlands.


          Ref.: HTM LRV nl:GTL8 / D.A. Borgdorff / The Hague - 2000 / ISBN 9090139354


          


          Tram-train


          Tram-train operation uses vehicles such as the Flexity Link and Regio- Citadis which are suited for use on urban tram lines, but also meet the necessary indication, power, and resistance requirements to be certified for operation on main line railways. This allows passengers to travel from suburban areas into city-centre destinations without having to change from a train to a tram when they arrive at the central station.


          It has been primarily developed in Germanic countries, in particular Germany and Switzerland. Karlsruhe is a notable pioneer of the tram-train.


          


          Cargo trams


          Goods have been carried on rail vehicles through the streets, particularly near docks and steelworks, since the 19th century (most evident in Weymouth), and some Belgian vicinale routes were used to haul timber. At the turn of the 21st century, a new interest has arisen in using urban tramway systems to transport goods. The motivation now is to reduce air pollution, traffic congestion and damage to road surfaces in city centres. Dresden has a regular CarGoTram service, run by the world's longest tram trainsets (59.4m), carrying car parts across the city centre to its Volkswagen factory. Vienna and Zrich use trams as mobile recycling depots. Kislovodsk had a freight-only tram system comprising one line which was used exclusively to deliver bottled Narzan mineral water to the railway station.


          As of 7 March 2007, Amsterdam is piloting a cargo tram operation, which could reduce particulate pollution by 20% by halving the number of lorries  currently 5,000 - unloading in the inner city during the permitted timeframe from 07:00 till 10:30.


          The pilot, operated by City Cargo Amsterdam, involves two cargo trams, operating from a distribution centre at Lutkemeerpolder, on the A9 ring motorway near the Osdorp terminus of tram no. 1. Each cargo tram can transport the load of 4 lorries (roughly 100 tonnes) to a hub at Frederiksplein, where electric trucks deliver to the final destination.


          If the trial is successful an investment of 100 million euro would see a fleet of 52 cargo trams distributing from four peripheral cross docks to 15 inner-city hubs by 2012. These specially-built vehicles would be 30 metres long with 12 axles and a payload of 30 tonnes.


          (Source: Samenwest 5 December 6, NOS3 television news 7 March 7)


          


          Model trams


          Models of trams are popular in HO scale and sometimes in 1:50 scale. They typically are powered and will accept plastic figures inside. Common manufacturers are Roco and Lima with many custom models being made as well. The German firm Hdl and the Austrian Halling specialize in trams in 1:87 scale.


          A number of 1:76.2 scale tram models, especially kits, are made in the UK. Many of these run on 16.5 mm gauge track, which is incorrect for the representation of standard (4ft 8ins) gauge, as it represents 4ft 1ins in 4 mm (1:76.2) scale. This scale/gauge hybrid is called OO scale.


          There are some Russian tram models available in 1:48 scale


          


          Pros and cons of tram systems


          
            [image: tram in Strasbourg, 2004.]
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          All transit services involves a tradeoff between speed and frequency of stops. Services that stop frequently have a lower overall speed, and are therefore less attractive for longer trips. Metros, light rail, monorail, and bus rapid transit are all forms of rapid transit  which generally signifies high speed and widely-spaced stops. Trams are a form of local transit, making frequent stops. Thus, the most meaningful comparison of advantages and disadvantages is with other forms of local transit, primarily the local bus.


          


          Advantages


          
            	Multiple entrances allow trams to load faster than suburban coaches, which tend to have a single entrance. This, combined with swifter acceleration and braking, lets trams maintain higher overall speeds than buses, if congestion allows.


            	Trams can adapt to the number of passengers by adding additional cars during rush hour (as well as removing excess cars during off-peak hours). No additional driver is then required for the trip in comparison to buses.


            	In general, trams provide a higher capacity service than buses.


            	Unlike buses, but like trolleybuses, (electric) trams give off no exhaust emissions at point of use. Compared to motorbuses the noise of trams is generally perceived to be less disturbing.


            	Rights-of-way for trams are narrower than for buses. This saves valuable space in cities with high population densities and/or narrow streets.


            	Because they are rail-bound, trams command more respect from other road users than buses do, when operating on-road. In heavy traffic conditions, rogue drivers are less likely to hold up trams, for example by blocking intersections or parking on the road. This often leads to fewer delays. As a rule, especially in European cities and Melbourne, trams always have priority.


            	Passenger comfort is normally superior to buses because of controlled acceleration and braking and curve easement. Rail transport such as used by trams provides a smoother ride than road use by buses.


            	In most countries, trams don't suffer from the image problem that plagues buses. On the contrary  most people associate trams with a positive image. Unlike buses, trams tend to be popular with a wider spectrum of the public, including better-off people who often shun buses. This high level of customer acceptance means higher patronage and greater public support for investment in new tram infrastructure.

          


          


          Disadvantages
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            	The capital cost is higher than for buses, hence the usual preference for the latter in smaller cities


            	When operated in mixed traffic, trams are more likely to be delayed by disruptions in their lane. Buses, by contrast, can easily manoeuvre around obstacles. Opinions differ about whether deference that drivers show to trams  a cultural issue that varies by country  is sufficient to counteract this disadvantage.


            	Tram tracks can be dangerous for cyclists, as bikes, particularly those with narrow tyres, may get their wheels caught in the track grooves. It is also possible to close the grooves of the tracks on critical sections by rubber profiles that are pressed down by the wheelflanges of the passing tram, but cannot be lowered by the weight of a cyclist. These tend not to be maintained, lessening their effectiveness over time. Crossing tracks without trouble requires a sufficient angle of crossing, reducing a cyclists' ability to avoid road hazards where tracks run along the road, especially in wet weather. This and problems with parked cars are lessened by building tracks and platforms in the middle of the road.


            	Tram infrastructure occupies urban space above ground and requires modifications to traffic flow.


            	Steel wheel trams are noisier than rubber-wheeled trolleybuses when cornering if there are no additional measures taken (e.g. greasing wheelflanges, which is standard in new-built systems).


            	Tram drivers can control the switches ahead of them. This caused a major derailment in Geneva, Switzerland. A Wikinews article on the derailment In modern tram systems this problem has been resolved by use of switches that inhibit relocation when a tram is detected passing and/or more sophisticated means of command transmission.


            	In urban areas where stops are close together, trams tend to coast between stops.


            	Light rail vehicles are often heavier per passenger carried than heavy rail and monorail cars.


            	The opening of new tram and light rail systems has sometimes been accompanied by a marked increase in car accidents, as a result of drivers' unfamiliarity with the physics and geometry of trolleys. Though such increases may be temporary, long-term conflicts between motorists and light rail operations can be alleviated by segregating their respective rights-of-way and installing appropriate signage and warning systems.


            	Rail transport can expose neighboring populations to moderate levels of low-frequency noise. However, transportation planners use noise mitigation strategies to minimize these effects. Most of all, the potential for decreased private motor vehicle operations along the trolley's service line due to the service provision could result in lower ambient noise levels than without.

          


          


          On Balance


          Many of the pros and cons depend on the system design itself. A tram system with little distance between stops that has single unit vehicles which run in mixed traffic will see far less of an advantage over other transit alternatives than a tram system with a greater distance between stops, runs in multiple units, and runs in a dedicated right of way. Overall trams have a greater versatility in design, however as shown above, whether that is a pro or a con is debatable.


          


          Tram and light-rail transit systems around the world


          Around the world there are many tram systems; some date back from the early 20th century but countless number of the old systems were closed down with the exception of many Eastern Europe countries in the mid-20th century. Even though many of the systems have closed down over the years there are still tram systems that have been operating much as they did when they were first built over a century ago. Some cities that have once closed down their tram networks are now in the stages of reconstructing their tramways.


          


          Tram manufacturers
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            	Crotram [image: Flag of Canada]Canada

              
                	Urban Transportation Development Corporation 1973-1990s


                	Hawker Siddeley Canada 1962-2001

              

            


            	Russell Car Company


            	J. G. Brill and Company

              
                	American Car Company

              

            


            	Ottawa Car Company


            	St. Louis Car Company


            	Canadian Car and Foundry


            	Siemens [image: Flag of Hong Kong]Hong Kong

          


          


          Trams in literature


          


          One of the earliest literary references to trams occurs on the second page of Henry James's novel The Europeans:



          
            	From time to time a strange vehicle drew near to the place where they stood - such a vehicle as the lady at the window, in spite of a considerable acquaintance with human inventions, had never seen before: a huge, low, omnibus, painted in brilliant colours, and decorated apparently with jingling bells, attached to a species of groove in the pavement, through which it was dragged, with a great deal of rumbling, bouncing, and scratching, by a couple of remarkably small horses.


          


          Published in 1878, the novel is set in the 1840s, though horse trams were not in fact introduced in Boston till the 1850s. Note how the tram's efficiency surprises the "European" visitor; how two "remarkably small" horses sufficed to draw the "huge" tramcar.


          Gdansk trams figure extensively in the early stages of Gnter Grass's Die Blechtrommel ( The Tin Drum). Then in its last chapter, the novel's hero Oskar Matzerath, along with his friend Gottfried von Vittlar, steal a tram late at night from outside the Unterrath depot on the northern edge of Dsseldorf.


          It is a surreal journey. Gottfried von Vittlar drives the tram through the night, south to Flingern and Haniel and then east to the suburb of Gerresheim. Meanwhile, inside, Oskar tries to rescue the half-blind Victor Weluhn (a character who had escaped from the siege of the Polish post office in Danzig at the beginning of the book and of the war) from his two green-hatted would-be executioners. Oskar deposits his briefcase, which contains Sister Dorotea's severed ring finger in a preserving jar, on the dashboard "where professional motorman put their lunchboxes". They leave the tram at the terminus, and the executioners tie Weluhn to a tree in Vittlar's mother's garden and prepare to machine-gun him. But Oskar drums, Victor sings, and together they conjure up the Polish cavalry, who spirit both victim and executioners away. Oskar asks Vittlar to take his briefcase in the tram to the police HQ in the Frstenwall, which he does.


          The latter part of this route is today served by tram no. 703 terminating at Gerresheim Stadtbahn station ("by the glassworks" as Grass notes, referring to the famous glass factory in Gerresheim).


          [Reference: The chapter Die letzte Straenbahn oder Anbetung eines Weckglases (The last tram or Adoration of a Preserving Jar). See page 584 of the 1959 Bchergilde Gutenberg German edition and page 571 of the 1961 Secker & Warburg edition, translated into English by Ralph Manheim]


          


          Trams in popular culture


          
            	The Rev W. Awdry made a small LNER J70 tram called Toby the Tram Engine which starred in a series of books called The Railway Series along with his faithful coach, Henrietta.


            	A Streetcar Named Desire (play)


            	A Streetcar Named Desire (film)


            	Mister Roger's Neighbourhood featured a trolley


            	The central plot of the film Who Framed Roger Rabbit involves the Judge Doom, the villain, dismantling the streetcars of Los Angeles.


            	"The Trolley Song" in Meet Me in St. Louis (film) received an Academy Award.


            	The 1944 World Series was also known as the "Streetcar Series".


            	Malcolm (film) - an Australian film about a tram enthusiast who uses his inventions to pull off a bank heist.


            	Luis Bunuel filmed La Ilusin viaja en tranva (English: Illusion Travels by Stretcar) in Mexico in 1954


            	In Akira Kurosawa's film Dodesukaden a mentally ill boy pretends to be a tram conductor.


            	The predominance of trams (trolleys) gave rise to the disparaging term trolley dodger for residents of the borough of Brooklyn in New York City. That term, shortened to "Dodger" became the nickname for the Brooklyn Dodgers (now the Los Angeles Dodgers).
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        Transition metal


        
          

          In chemistry, the term transition metal (sometimes also called a transition element) has two possible meanings:


          
            	It commonly refers to any element in the d-block of the periodic table, including zinc, cadmium and mercury. This corresponds to groups 3 to 12 on the periodic table.

          


          
            	More strictly, IUPAC defines a transition metal as "an element whose atom has an incomplete d sub-shell, or which can give rise to cations with an incomplete d sub-shell." By this definition, zinc, cadmium, and mercury are excluded from the transition metals, as they have a d10 configuration. Only a few transient species of these elements that leave ions with a partly filled d subshell have been formed, and mercury(I) only occurs as Hg22+, which does not strictly form a lone ion with a partly filled subshell, and hence these three elements are inconsistent with the latter definition. They do form ions with a 2+ oxidation state, but these retain the 4d10 configuration. Element 112 may also be excluded although its oxidation properties are unlikely to be observed due to its radioactive nature. This definition corresponds to groups 3 to 11 on the periodic table.

          


          The first definition is simple and has traditionally been used. However, many interesting properties of the transition elements as a group are the result of their partly filled d subshells. Periodic trends in the d block (transition metals) are less prevailing than in the rest of the periodic table. Going across a period, the valence doesn't change, so the electron being added to an atom goes to the inner shell, not outer shell, strengthening the shield.


          The (loosely defined) transition metals are the 40 chemical elements 21 to 30, 39 to 48, 71 to 80, and 103 to 112. The name transition comes from their position in the periodic table of elements. In each of the four periods in which they occur, these elements represent the successive addition of electrons to the d atomic orbitals of the atoms. In this way, the transition metals represent the transition between group 2 elements and group 13 elements.


          
            
              	Group

              	3 (III B)

              	4 (IV B)

              	5 (V B)

              	6 (VI B)

              	7 (VII B)

              	8 (VIII B)

              	9 (VIII B)

              	10 (VIII B)

              	11 (I B)

              	12 (II B)
            


            
              	Period 4

              	Sc 21

              	Ti 22

              	V 23

              	Cr 24

              	Mn 25

              	Fe 26

              	Co 27

              	Ni 28

              	Cu 29

              	Zn 30
            


            
              	Period 5

              	Y 39

              	Zr 40

              	Nb 41

              	Mo 42

              	Tc 43

              	Ru 44

              	Rh 45

              	Pd 46

              	Ag 47

              	Cd 48
            


            
              	Period 6

              	La 57

              	Hf 72

              	Ta 73

              	W 74

              	Re 75

              	Os 76

              	Ir 77

              	Pt 78

              	Au 79

              	Hg 80
            


            
              	Period 7

              	Ac 89

              	Rf 104

              	Db 105

              	Sg 106

              	Bh 107

              	Hs 108

              	Mt 109

              	Ds 110

              	Rg 111

              	Uub 112
            

          


          


          Properties


          Transition elements tend to have high tensile strength, density and melting and boiling points. As with many properties of transition metals, this is due to d orbital electrons' ability to delocalise within the metal lattice. In metallic substances, the more electrons shared between nuclei, the stronger the metal.


          There are several common characteristic properties of transition elements:


          
            	They often form colored compounds.


            	They can have a variety of different oxidation states.


            	At least one of their compounds has an incomplete d-electron subshell.


            	They are often good catalysts.


            	They are silvery-blue at room temperature (except copper and gold).


            	They are solids at room temperature (except mercury).


            	They form complex ions (aqua ions included).


            	They are often paramagnetic.

          


          


          Variable oxidation states


          As opposed to group 1 and group 2 metals, ions of the transition elements may have multiple stable oxidation states, since they can lose d electrons without a high energetic penalty. Manganese, for example has two 4s electrons and five 3d electrons, which can be removed. Loss of all of these electrons leads to a +7 oxidation state. Osmium and ruthenium compounds are commonly found alone in stable +8 oxidation states, which is among the highest for isolatable compounds.


          
            [image: This table shows some of the oxidation states found in compounds of the transition-metal elements. A solid circle represents a common oxidation state, and a ring represents a less common (less energetically favourable) oxidation state.]
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          Certain patterns in oxidation state emerge across the period of transition elements:


          
            	The number of oxidation states of each ion increases up to Mn, after which they decrease. Later transition metals have a stronger attraction between protons and electrons (since there are more of each present), which then would require more energy to remove the electrons.


            	When the elements are in lower oxidation states, they can be found as simple ions. However, transition metals in higher oxidation states are usually bonded covalently to electronegative elements like oxygen or fluorine, forming polyatomic ions such as chromate, vanadate, or permanganate.

          


          Other properties with respect to the stability of oxidation states:


          
            	Ions in higher oxidation states tend to make good oxidizing agents, whereas elements in low oxidation states become reducing agents.


            	The 2+ ions across the period start as strong reducing agents and become more stable.


            	The 3+ ions start stable and become more oxidizing across the period.

          


          


          Catalytic activity


          Transition metals form good homogeneous or heterogeneous catalysts, for example iron is the catalyst for the Haber process. Vanadium(V) oxide is used for the contact process, nickel is used to make margarine and platinum is used to speed up the manufacture of nitric acid. This is because they are able to form numerous oxidation states, and as such, are able to form new compounds during a reaction providing an alternative route with a lower overall activation energy.


          


          Colored compounds


          
            [image: From left to right, aqueous solutions of: Co(NO3)2 (red); K2Cr2O7 (orange); K2CrO4 (yellow); NiCl2 (green); CuSO4 (blue); KMnO4 (purple).]
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          We observe colour as varying frequencies of electromagnetic radiation in the visible region of the electromagnetic spectrum. Different colors result from the changed composition of light after it has been reflected, transmitted or absorbed after hitting a substance. Because of their structure, transition metals form many different colored ions and complexes. Colour even varies between the different ions of a single element - MnO4 (Mn in oxidation state 7+) is a purple compound, whereas Mn2+ is pale-pink.


          Coordination by ligands can play a part in determining colour in a transition compound, due to changes in energy of the d orbitals. Ligands remove degeneracy of the orbitals and split them in to higher and lower energy groups. The energy gap between the lower and higher energy orbitals will determine the colour of light that is absorbed, as electromagnetic radiation is only absorbed if it has energy corresponding to that gap. When a ligated ion absorbs light, some of the electrons are promoted to a higher energy orbital. Since different frequency light is absorbed, different colors are observed.


          The colour of a complex depends on:


          
            	the nature of the metal ion, specifically the number of electrons in the d orbitals


            	the arrangement of the ligands around the metal ion (for example geometric isomers can display different colors)


            	the nature of the ligands surrounding the metal ion. The stronger the ligands then the greater the energy difference between the split high and low 3d groups.

          


          The complex ion formed by the d block element zinc (though not strictly a transition element) is colorless, because the 3d orbitals are full - no electrons are able to move up to the higher group.
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        Transit of Venus
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          A transit of Venus across the Sun takes place when the planet Venus passes directly between the Sun and Earth, obscuring a small portion of the Sun's disk. During a transit, Venus can be seen from Earth as a small black disk moving across the face of the Sun. The duration of such transits is usually measured in hours (the transit of 2004 lasted six hours). A transit is similar to a solar eclipse by the Moon, but, although the diameter of Venus is almost 4 times that of the Moon, Venus appears much smaller because it is much farther away from Earth. Before the space age, observations of transits of Venus helped scientists use the parallax method to calculate the distance between the Sun and the Earth.


          Transits of Venus are among the rarest of predictable astronomical phenomena and currently occur in a pattern that repeats every 243 years, with pairs of transits eight years apart separated by long gaps of 121.5 years and 105.5 years. Before 2004, the last pair of transits were in December 1874 and December 1882. The first of a pair of transits of Venus in the beginning of the 21st century took place on June 8, 2004 (see Transit of Venus, 2004) and the next will be on June 6, 2012 (see Transit of Venus, 2012). After 2012, the next transits of Venus will be in December 2117 and December 2125.


          A transit of Venus can be safely observed by taking the same precautions as when observing the partial phases of a solar eclipse. Staring at the brilliant disk of the Sun (the photosphere) with the unprotected eye can quickly cause serious and often permanent eye damage.


          


          Conjunctions


          
            [image: Diagram of transits of Venus and the angle between the orbital planes of Venus and Earth]

            
              Diagram of transits of Venus and the angle between the orbital planes of Venus and Earth
            

          


          Normally when the Earth and Venus are in conjunction they are not aligned with the Sun. Venus' orbit is inclined by 3.4 to the Earth's so it appears to pass under (or over) the Sun in the sky. Transits occur when the two planets happen to be in conjunction at (or very near) the line where their orbital planes cross. Although the inclination is only 3.4, Venus can be as far as 9.6 from the Sun when viewed from the Earth at inferior conjunction. Since the angular diameter of the Sun is about half a degree, Venus may appear to pass above or below the Sun by more than 18 solar diameters during an ordinary conjunction.


          Sequences of transits occur in a pattern that repeats every 243 years, with transits occurring eight years apart followed by a gap of 121.5 years, then a gap of eight years and then another long gap of 105.5 years. The pattern repeats every 243 years because 243 sidereal orbital periods of the Earth (365.25636 days - slightly longer than the tropical year) is 88757.3 days, and 395 sidereal orbital periods of Venus (224.701 days) is 88756.9 days. Thus, after this period both Venus and Earth have returned to very nearly the same point in each of their respective orbits. This period of time corresponds to 152 synodic periods of Venus.


          The pattern of 105.5, 8, 121.5 and 8 years is not the only pattern that is possible within the 243-year cycle, due to the slight mismatch between the times when the Earth and Venus arrive at the point of conjunction. Prior to 1518, the pattern of transits was 8, 113.5 and 121.5 years, and the eight inter-transit gaps before the 546 transit were 121.5 years apart. The current pattern will continue until 2846, when it will be replaced by a pattern of 105.5, 129.5 and 8 years. Thus, the 243-year cycle is relatively stable, but the number of transits and their timing within the cycle will vary over time.


          


          Ancient history


          Ancient Greek, Egyptian, Babylonian, and Chinese observers knew of Venus and recorded the planets motions. The early Greeks thought that the evening and morning appearances of Venus represented two different objects, Hesperus - the evening star and Phosphorus - the morning star. Pythagoras is credited with realizing they were the same planet. In the 4th century BC, Heraclides Ponticus proposed that both Venus and Mercury orbited the Sun rather than Earth. There is no evidence that any of these cultures knew of the transits. Venus was important to ancient American civilizations, in particular for the Maya, who called it Noh Ek, "the Great Star" or Xux Ek, "the Wasp Star"; they embodied Venus in the form of the god Kukulkn (also known or related to Gukumatz and Quetzalcoatl in other parts of Mexico). In the Dresden Codex, the Maya chart Venus' full cycle, but despite their precise knowledge of its course, there is no mention of the transit.


          


          Modern observations
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          Aside from its rarity, the original scientific interest in observing a transit of Venus was that it could be used to determine the size of the solar system by employing the parallax method. The technique is to make precise observations of the slight difference in the time of either the start or the end of the transit from widely separated points on the Earth's surface. The distance between the points on the Earth can then be used as a baseline to calculate the distance to Venus and the Sun via triangulation.


          Although by the 17th century astronomers could calculate each planet's relative distance from the Sun in terms of the distance of the Earth from the Sun (an astronomical unit), an accurate absolute value of this distance had not been calculated.


          Despite Johannes Kepler being the first to predict a transit of Venus in 1631, no one in Europe observed it because Kepler's predictions were not sufficiently accurate to predict that the transit would not be visible in most of Europe.


          
            [image: Jeremiah Horrocks makes the first observation of the transit of Venus in 1639.]

            
              Jeremiah Horrocks makes the first observation of the transit of Venus in 1639.
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              The 1882 transit of Venus.
            

          


          The first European scientific observation of a transit of Venus was made by Jeremiah Horrocks from his home in Much Hoole, near Preston in England, on 4 December 1639 ( November 24 under the Julian calendar then in use in England). His friend, William Crabtree, also observed this transit from Salford, near Manchester. Kepler had predicted transits in 1631 and 1761 and a near miss in 1639. Horrocks corrected Kepler's calculation for the orbit of Venus and realised that transits of Venus would occur in pairs 8 years apart, and so predicted the transit in 1639. Although he was uncertain of the exact time, he calculated that the transit was to begin at approximately 3:00pm. Horrocks focused the image of the Sun through a simple telescope onto a piece of card, where the image could be safely observed. After observing for most of the day, he was lucky to see the transit as clouds obscuring the Sun cleared at about 3:15pm, just half an hour before sunset. Horrocks' observations allowed him to make a well-informed guess as to the size of Venus, as well as to make an estimate of the distance between the Earth and the Sun. He estimated the distance of the Sun from the Earth at 59.4millionmiles (95.6 Gm, 0.639 AU) - about half the correct size of 93millionmiles (149.6 million km), but a more accurate figure than any suggested up to that time. However, Horrocks' observations were not published until 1661, well after his death.


          Based on his observation of the transit of Venus of 1761 from the Petersburg Observatory, Mikhail Lomonosov predicted the existence of an atmosphere on Venus. Lomonosov detected the refraction of solar rays while observing the transit and inferred that only refraction through an atmosphere could explain the appearance of a light ring around the part of Venus that had not yet come into contact with the Sun's disk during the initial phase of transit.


          The transit pair of 1761 and 1769 were used to try to determine the precise value of the astronomical unit (AU) using parallax. This method of determining the AU was first described by James Gregory in Optica Promota in 1663. Following the proposition put forward by Edmond Halley (who had died almost twenty years earlier), numerous expeditions were made to various parts of the world in order to observe these transits; an early example of international scientific collaboration. In an attempt to observe the first transit of the pair, scientists and explorers from Britain, Austria and France travelled to destinations around the world, including Siberia, Norway, Newfoundland and Madagascar. Most managed to observe at least part of the transit, but excellent readings were made in particular by Jeremiah Dixon and Charles Mason at the Cape of Good Hope. For the 1769 transit scientists travelled to Hudson Bay, Baja California (then under Spanish control) and Norway, as well as the first voyage of Captain Cook in order to observe the transit from Tahiti. The Czech astronomer Christian Mayer was invited by Catherine the Great to observe the transit in Saint Petersburg, but his observations were mostly obscured by clouds. The unfortunate Guillaume Le Gentil spent eight years travelling in an attempt to observe either of the transits; his unsuccessful journey led to him losing his wife and possessions and being declared dead (his efforts became the basis of the play Transit of Venus by Maureen Hunter).


          
            [image: The "black drop effect" visible during the 2004 transit]

            
              The "black drop effect" visible during the 2004 transit
            

          


          Unfortunately, it was impossible to time the exact moment of the start and end of the transit due to the phenomenon known as the " black drop effect". The black drop effect was long thought to be due to Venus' thick atmosphere, and initially it was held to be the first real evidence that Venus had an atmosphere; however recent studies demonstrate that it is an optical effect caused by the smearing of the image of Venus by turbulence in the Earth's atmosphere or imperfections in the viewing apparatus.


          In 1771, using the combined 1761 and 1769 transit data, the French astronomer Jrme Lalande, calculated the astronomical unit to have a value of 153 million kilometers(1 million km). The precision was less than hoped-for because of the black drop effect, but still a considerable improvement on Horrocks' calculations. Transit observations in 1874 and 1882 allowed this value to be refined further. Several expeditions were sent to the Kerguelen Archipelago for the 1874 observations. The American astronomer, Simon Newcomb, combined the data from the last four transits and derived a value of 149.59 million kilometers (0.31 million km). Modern techniques, such as space probe telemetry and radar observations of solar system objects, have allowed a precise value for the astronomical unit to be calculated (to an accuracy of 30m), and so negated the need for parallax calculations.


          There was however a good deal of interest in the 2004 transit as scientists attempted to measure the pattern of light dimming as Venus blocked out some of the Sun's light, in order to refine techniques that they hope to use in searching for extrasolar planets. Current methods of looking for planets orbiting other stars only work for a few cases: planets that are very large (Jupiter-like, not Earth-like), whose gravity is strong enough to wobble the star sufficiently for us to detect changes in proper motion or Doppler shift changes in radial velocity, Jupiter or Neptune sized planets very close to their parent star, or through gravitational microlensing by planets which pass in front of background stars with the planet-parent star separation comparable to the Einstein ring. Measuring light intensity during the course of a transit, as the planet blocks out some of the light, is potentially much more sensitive, and might be used to find smaller planets. However, extremely precise measurement is needed: for example, the transit of Venus causes the Sun's light to drop by a mere 0.001 magnitude, and the dimming produced by small extrasolar planets will be similarly tiny.


          


          Past and future transits


          
            [image: William Crabtree during the first observation of the transit of Venus.]

            
              William Crabtree during the first observation of the transit of Venus.
            

          


          Transits can currently occur only in June or December (see table). These dates are slowly getting later; before 1631, they were in May and November. Transits usually occur in pairs, on nearly the same date eight years apart. This is because the length of eight Earth years is almost the same as 13 years on Venus, so every eight years the planets are in roughly the same relative positions. This approximate conjunction usually results in a pair of transits, but it is not precise enough to produce a triplet, since Venus arrives 22 hours earlier each time. The last transit not to be part of a pair was in 1396. The next will be in 3089; in 2854 (the second of the 2846/2854 pair), although Venus will just miss the Sun as seen from the centre of the Earth, a partial transit will be visible from some parts of the southern hemisphere.


          
            
              Past Transits of Venus
            

            
              	Transits of Venus
            


            
              	Date(s) of

              transit

              	Time ( UTC)

              	Notes

              	Transit Path

              (HM Nautical

              Almanac Office)
            


            
              	Start

              	Mid

              	End
            


            
              	1396 November 23

              	15:45

              	19:27

              	23:09

              	Last transit not part of a pair. Some believe Aztec astronomers may have seen this transit.

              	
            


            
              	1518 May 25-26

              	22:46

              May 25

              	01:56

              May 26

              	05:07

              May 26

              	

              	
            


            
              	1526 May 23

              	16:12

              	19:35

              	21:48

              	Last transit before invention of telescope

              	
            


            
              	1631 December 7

              	03:51

              	05:19

              	06:47

              	Predicted by Kepler

              	
            


            
              	1639 December 4

              	14:57

              	18:25

              	21:54

              	First transit observed by Horrocks and Crabtree

              	
            


            
              	1761 June 6

              	02:02

              	05:19

              	08:37

              	Lomonosov observes the atmosphere of Venus

              	
            


            
              	1769 June 3-4

              	19:15

              June 3

              	

              	01:35

              June 4

              	Captain Cook's voyage to Tahiti

              	
            


            
              	1874 December 9

              	01:49

              	04:07

              	06:26

              	Pietro Tacchini leads expedition to Muddapur, India.

              	
            


            
              	1882 December 6

              	13:57

              	17:06

              	20:15

              	John Phillip Sousa composes a march, "The Transit of Venus", in honour of the transit.

              	
            


            
              	2004 June 8

              	05:13

              	08:20

              	11:26

              	Various media networks globally broadcast live video of the Venus transition.
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              	Date(s) of

              transit

              	Time ( UTC)

              	Notes

              	Transit Path

              (HM Nautical

              Almanac Office)
            


            
              	Start

              	Mid

              	End
            


            
              	2012 June 5-6

              	22:09

              June 5

              	01:29

              June 6

              	04:49

              June 6

              	Visible in its entirety from Hawaii, Alaska, Australia, the Pacific and eastern Asia, with the beginning of the transit visible from North America.

              	
            


            
              	2117 December 10-11

              	23:58

              December 10

              	02:48

              December 11

              	05:38

              December 11

              	Visible in entirety in eastern China, Japan, Taiwan, Indonesia, and Australia. Partly visible on extreme U.S. West Coast, and in India, most of Africa, and the Middle East.

              	
            


            
              	2125 December 8

              	13:15

              	16:01

              	18:48

              	Visible in entirety in South America and the eastern U.S. Partly visible in Western U.S., Europe, and Africa.

              	
            


            
              	2247 June 11

              	08:42

              	11:33

              	14:25

              	Visible in entirety in Africa, Europe, and the Middle East. Partly visible in East Asia and Indonesia, and in North and South America.

              	
            


            
              	2255 June 9

              	01:08

              	04:38

              	08:08

              	Visible in entirety in Russia, India, China, and western Australia. Partly visible in Africa, Europe, and the western U.S.

              	
            


            
              	2360 December 12-13

              	22:32

              December 12

              	01:44

              December 13

              	04:56

              December 13

              	Visible in entirety in Australia and most of Indonesia. Partly visible in Asia, Africa, and the western half of the Americas.

              	
            


            
              	2368 December 10

              	12:29

              	14:45

              	17:01

              	Visible in entirety in South America, western Africa, and the U.S. East Coast. Partly visible in Europe, the western U.S., and the Middle East.

              	
            


            
              	2490 June 12

              	11:39

              	14:17

              	16:55

              	Visible in entirety through most of the Americas, western Africa, and Europe. Partly visible in eastern Africa, the Middle East, and Asia.

              	
            


            
              	2498 June 10

              	03:48

              	07:25

              	11:02

              	Visible in entirety through most of Europe, Asia, the Middle East, and eastern Africa. Partly visible in eastern Americas, Indonesia, and Australia.

              	
            

          


          


          Grazing and simultaneous transits


          Sometimes Venus only grazes the Sun during a transit. In this case it is possible that in some areas of the Earth a full transit can be seen while in other regions there is only a partial transit (no second or third contact). The last transit of this type was on 6 December 1631, and the next such transit will occur on 13 December 2611. It is also possible that a transit of Venus can be seen in some parts of the world as a partial transit, while in others Venus misses the Sun. Such a transit last occurred on November 19, 541 BC, and the next transit of this type will occur on 14 December 2854.


          The simultaneous occurrence of a transit of Mercury and a transit of Venus is possible, but only in the distant future. Such an event will next occur on 26 July, 69163, and again in 224508. The simultaneous occurrence of a solar eclipse and a transit of Venus is currently possible, but very rare. The next solar eclipse occurring during a transit of Venus will be on 5 April, 15232. The day after the transit of Venus on June 3, 1769 there was a total solar eclipse, which was visible in Northern America, Europe and Northern Asia.


          


          Observing


          
            [image: Eclipse viewing glasses can be used to observe the transit.]

            
              Eclipse viewing glasses can be used to observe the transit.
            

          


          The safest way to observe a transit is to project the image of the Sun through a telescope, binoculars, or pinhole onto a screen, but the event can be viewed with the naked eye using filters specifically designed for this purpose, such as an astronomical solar filter with a vacuum-deposited layer of chromium, eclipse viewing glasses, or Grade 14 welder's glass. An earlier method of using exposed black-and-white film as a filter is no longer regarded as safe, as small imperfections or gaps in the film may permit damaging UV rays to pass through. Also, processed colour film (unlike black-and-white film) does not contain silver, and is transparent to infra-red. This may result in burns to the retina. Observing the Sun directly without filters can cause a temporary or permanent loss of visual function, as it can damage or destroy retinal cells.



          There are four named "contacts" during the transit - moments when the circumference of Venus touches the circumference of the Sun at a single point:


          
            	First contact (external ingress): Venus is entirely outside the disk of the Sun, moving inward


            	Second contact (internal ingress): Venus is entirely inside the disk of the Sun, moving further inward


            	Third contact (internal egress): Venus is entirely inside the disk of the Sun, moving outward


            	Fourth contact (external egress): Venus is entirely outside the disk of the Sun, moving outward.

          


          A fifth named point is that of greatest transit, when Venus is at the middle of its path across the disk of the Sun and which marks the halfway point in the timing of the transit.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Transit_of_Venus"
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              Ximen Station, one of the stations of Metro Taipei.
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          Transport or transportation is the movement of people and goods from one place to another. The term is derived from the Latin trans ("across") and portare ("to carry"). Industries which have the business of providing transport equipment, transport services or transport are important in most national economies, and are referred to as transport industries.


          The field can be divided into infrastructure, vehicles, and operations. Infrastructure consists of the fixed installations necessary for transport, and may be roads, railways, airways, waterways, canals and pipelines or terminals such as airports, railway stations, bus stations and seaports. Vehicles traveling on the network include automobiles, bicycles, buses, trains, people and aircraft. Operations deal with the way the vehicles are operated, and the procedures set for this purpose including the financing, legalities and policies.


          


          Mode


          
            [image: Bullock team hauling wood in Australia]

            
              Bullock team hauling wood in Australia
            

          


          


          Human-powered


          Human-powered transport is the transport of person(s) and/or goods using human muscle power. Like animal-powered transport, human-powered transport has existed since time immemorial in the form of walking, running and swimming. Modern technology has allowed machines to enhance human-power. Many forms of human-powered transport remain popular for reasons of lower cost, leisure, physical exercise and environmentalism. Human-powered transport is sometimes the only type available (especially in underdeveloped or inaccessible regions), and is considered an ideal form of sustainable transportation.


          Although humans are able to walk without infrastructure, the transport can be enhanced through the use of roads, especially when enforcing the human power with vehicles, such as bicycles and inline skates. Human-powered vehicles have also been developed for highly encumbering environments,such as snow and water, by watercraft rowings and skiing; even the air can be entered with human-powered aircraft.


          


          Animal-powered


          Animal-powered transport is the use of working animals (also known as "beasts of burden") for the movement of people and goods. Humans may ride some of the animals directly, use them as pack animals for carrying goods, or harness them, singly or in teams, to pull (or haul) sleds or wheeled vehicles. Animals are superior to people in their speed, endurance and carrying capacity; prior to the Industrial Revolution they were used for all land transport impracticable for people, and they remain an important mode of transport in less developed areas of the world.


          


          Air
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              Air Canada Airbus A330 airliner
            

          


          A fixed-wing aircraft, commonly called airplane or aeroplane, is a heavier-than-air craft where movement of the wings in relation to the aircraft is not used to generate lift. The term is used to distinguish from rotary-wing aircraft, where the movement of the lift surfaces relative to the aircraft generates lift. A heliplane is both fixed-wing and rotary-wing. Fixed-wing aircraft range from small trainers and recreational aircraft to large airliners and military cargo aircraft.


          Two necessities for aircraft are air flow over the wings for lift, and an area for landing. The majority of aircraft also need an airport with the infrastructure to receive maintenance, restocking, refueling and for the loading and unloading of crew, cargo and passengers. While the vast majority of aircraft land and take off on land, some are capable of take off and landing on ice, snow and calm water.


          The aircraft is the second fastest method of transport, after the rocket. Commercial jets can reach up to 875 km/h, single-engine aircraft 175 km/h while the speedrecond is held by the SR-71 with a speed of 3,529.56 km/h (2193.17 mph, 1905.81 knots). Aviation is able to quickly transport people and limited amounts of cargo over longer distances, but incur high costs and energy use; for short distances or in unaccessible places helicopters can be used.


          


          Pipeline
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              Trans-Alaska Pipeline for crude oil.
            

          


          Pipeline transport sends goods through a pipe, most commonly liquid and gases are sent, but pneumatic tubes can send solid capsules using compressed air. Any chemically stable liquid or gas can be sent through a pipeline; sewage, slurry, water and even beer pipelines exist,while long-distance networks are used for petroleum and natural gas. The idea was launched in 1863


          


          Rail
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              InterCityExpress, a German high-speed passenger train
            

          


          Rail transport is the transport of passengers and goods along railways (or railroads), consisting of two parallel steel rails, generally anchored perpendicular to beams (termed sleepers or ties) of timber, concrete or steel to maintain a consistent distance apart, or gauge. The rails and perpendicular beams are usually then placed on a foundation made of concrete or compressed earth and gravel in a bed of ballast to prevent the track from buckling (bending out of its original configuration) as the ground settles over time beneath and under the weight of the vehicles passing above. The vehicles traveling on the rails are arranged in a train; a series of individual powered or unpowered vehicles linked together, displaying markers. These vehicles (referred to, in general, as cars, carriages or wagons) move with much less friction than on rubber tires on a paved road, and the locomotive that pulls the train tends to use energy far more efficiently as a result.


          A train consists of rail vehicles that move along guides to transport freight or passengers from one place to another. The guideway ( permanent way) usually consists of conventional rail tracks, but might also be monorail or maglev. Propulsion for the train is provided by a separate locomotive, or from individual motors in self-propelled multiple units. Most trains are powered by diesel engines or by electricity supplied by trackside systems, but other sources of power such as steam engine, horses, wire, gravity, pneumatics, or gas turbines are possible.


          Stone railways were constructed by the Greeks in the 6th century BC, while the first iron rails were laid in 1768 with the steam engine introduced in 1804. A critical part of industrialization, tracks were soon laid throughout the world. By the end of the century electric traction evolved, supplemented by diesel in the next. High-speed rail was introduced by Shinkansen in 1964. Rail transport remains the most energy efficient land transport, and used for long-distance freight and all distances of passenger transport. In cities rapid transit and trams are common parts of public transport.


          


          Road
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          A road is an identifiable route, way or path between two or more places. Roads are typically smoothed, paved, or otherwise prepared to allow easy travel; though they need not be, and historically many roads were simply recognizable routes without any formal construction or maintenance. In urban areas roads may pass through a city or village and be named as streets, serving a dual function as urban space easement and route.


          The most common road vehicle is the automobile; a wheeled passenger vehicle that carries its own motor. Other users of roads include buses, trucks, motorcycles, bicycles and pedestrians. As of 2002 there were 590 million automobiles worldwide.


          The first forms of road transport were horses, oxen or even humans carrying goods over dirt tracks that often followed game trails. The Roman Empire was in need for armies to be able to travel quickly; they built deep roadbeds of crushed stone as an underlying layer to ensure that they kept dry, as the water would flow out from the crushed stone, instead of becoming mud in clay soils. John Loudon McAdam designed the first modern highways of inexpensive paving material of soil and stone aggregate known as macadam during the Industrial Revolution. Coating of cobblestones and wooden paving were popular during the 19th century while tarmac and concrete paving became popular during the 20th.


          Automobiles offer high flexibility and with low capacity, but are deemed with high energy and area use, and the main source of noise and air pollution in cities; buses allow for more efficient travel at the cost of reduced flexibility. Road transport by truck is often the initial and final stage of freight transport.


          


          Water
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          Ship transport is the process of transport by barge, boat, ship or sailboat over a sea, ocean, lake, canal or river. A watercraft is a vehicle designed to float on and move across (or under) water. The need for buoyancy unites watercraft, and makes the hull a dominant aspect of its construction, maintenance and appearance.


          The first craft were probably types of canoes cut out from tree trunks. The colonization of Australia by Indigenous Australians provides indirect but conclusive evidence for the latest date for the invention of ocean-going craft. Early sea transport was accomplished with ships that were either rowed or used the wind for propulsion, or a combination of the two. other solutions include horse-powered boats, with horses on the deck providing power.


          In the 1800s the first steam ships were developed, using a steam engine to drive a paddle wheel or propeller to move the ship. The steam was produced using wood or coal. Now most ships have an engine using a slightly refined type of petroleum called bunker fuel. Some specialized ships, such as submarines, use nuclear power to produce the steam. Recreational or educational craft still use wind power, while some smaller craft use internal combustion engines to drive one or more propellers, or in the case of jet boats, an inboard water jet. In shallow draft areas hovercraft are propelled by large pusher-prop fans.


          Although slow, modern sea transport is a highly effective method of transporting large quantities of non-perishable goods. Transport by water is significantly less costly than air transport for trans-continental shipping.


          


          Intermodal transport
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              Freight train with containers in the United Kingdom.
            

          


          Intermodal freight transport is the combination of multiple modes of transportation for a single shipment; containers allow seamless integration of sea, rail and road transport and have reduced transshipment costs.


          Intermodal passenger transport is where a journey is performed through the use of several modes of transport; since all human transport normally starts and ends with walking, all passenger transport can be considered intermodal. Public transport may also involve the intermediate change of vehicle, within or across modes, at at transport hub, such as a bus- or railway station.


          Impact


          Transport is a key necessity for specializationallowing production and consumption of product to occur at different locations. Transport has throughout history been the gate to expansion; better transport allows more trade and spread of people. Economic growth has always been dependent on increased capacity and more rational transport. But the infrastructure and operation of transport incurs large impact on the land and is the largest drainer of energy, and transport sustainability has become a major issue.


          Modern society dictates a physical distinction between home and work, forcing people to transport themselves to place of work or study, supplemented by the need to temporarily relocate for other daily activities. Passenger transport is also the essence tourism, a mayor part of recreational transport. Commerce needs transport of people to conduct business, either to allow face-to-face communication for important decisions, or to transport specialists from their regular place of work to sites where they are needed.


          


          Planning
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          Transport planning allows for high utilization and less impact regarding new infrastructure. Using models of transport forecasting, planners are able to predict future transport patters. On the operative level, logistics allows owners of cargo to plan transport as part of the supply chain. Transport as a field is studied through transport economics, the backbone for the creation of regulation policy by authorities.


          Transport engineering, a sub-discipline of civil engineering, and must take into account trip generation, trip distribution, mode choice and route assignment, while the operative level is handles through traffic engineering.


          Because of the negative impacts made, transport often becomes the subject of controversy related to choice of mode, as well as increased capacity. Automotive transport can be seen as a tragedy of the commons, where the flexibility and comfort for the individual deteriorate the natural and urban environment for all. Density of development depends on mode of transport, with public transport allowing for better spacial utilization. Good land use keeps common activities close to peoples homes and places higher-density development closer to transport lines and hubs; minimize the need for transport. There are economies of agglomeration. Beyond transportation some land uses are more efficient when clustered. Transportation facilities consume land, and in cities, pavement (devoted to streets and parking) can easily exceed 20 percent of the total land use. An efficient transport system can reduce land waste.


          Too much infrastructure and too much smoothing for maximum vehicle throughput means that in many cities there is too much traffic and manyif not allof the negative impacts that come with it. It is only in recent years that traditional practices have started to be questioned in many places, and as a result of new types of analysis which bring in a much broader range of skills than those traditionally relied onspanning such areas as environmental impact analysis, public health, sociologists as well as economists who increasingly are questioning the viability of the old mobility solutions. European cities are leading this transition.


          


          Construction
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              Traffic congestion persists in So Paulo, Brasil despite of the no-drive days based on license numbers.
            

          


          The financing of infrastructure can either be public or private; since it often is a natural monopoly and a necessity for the public, roads, and in some countries railways and airports are funded through taxation. New infrastructure projects can involve large spendings, and encompass many megaprojects.


          Operations may be public, but airlines and road transport is commonly private, with the typical exception of mass transit. Shipping remains a highly competitive industry with little regulation, but ports can be public owned.


          


          Environment


          Transport is a major use of energy, burning most of the world's petroleum; creating air pollution, including nitrous oxides and particulates and being a significant contributor to global warming through emission of carbon dioxidethe fastest growing emission sector. Environmental regulations in developed countries have reduced the individual vehicles emission; this has been offset by an increase in the number of vehicles and more use of each vehicle. Energy use and emissions vary largely between modes, causing |environmentalists to call for a transition from air and road to rail, sea and human-powered transport. Other environmental impacts of transport systems include traffic congestion and automobile-oriented urban sprawl, which can consume natural habitat and agricultural lands.
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          The Trans-Siberian Railway or Trans-Siberian Railroad (Транссибирская магистраль, Транссиб in Russian, or Transsibirskaya magistral', Transsib) is a network of railways connecting Moscow and European Russia with the Russian Far East provinces, Mongolia, China and the Sea of Japan.


          


          History


          The original plans and funding for construction of a Trans-Siberian railway to connect the capital, St. Petersburg, with the Pacific Ocean port of Vladivostok, were approved by the Czar Alexander II in St. Petersburg. His son, the Czar Alexander III supervised the construction; the Czar personally appointed Sergei Witte Director of Railway Affairs in 1889. The Imperial State Budget spent 1 billion 455 million rubles from 1891 to 1913 on the railway construction, a record which was surpassed only by the military budget in World War I.


          In March of 1891, the future Czar Nicholas II and Alexandra personally opened and blessed the construction of the Far East segment of the Trans-Siberian Railroad on their stop in Vladivistok, after visiting Japan at the end of their journey around the world. Nicholas II made records in his diary about his anticipation of travelling in the comfort of The Czar's Train across the unspoiled wilderness of Siberia. The Czar's Train was designed and built in St. Petersburg to serve as the main mobile office of the Czar and his staff for traveling across Russia.


          The main route of the Trans-Siberian originates in St. Petersburg at Moskovsky Vokzal, runs through Moscow, Chelyabinsk, Omsk, Novosibirsk, Irkutsk, Chita, Blagoveshchensk and Khabarovsk to Vladivostok via southern Siberia and was built between 1891 and 1916 under the supervision of government ministers of Russia who were personally appointed by the Czar Alexander III and by his son, Czar Nicholas II. The additional Chinese Eastern Railway was constructed as the Russian-Chinese part of the Trans-Siberian railway, connecting Russia with China, and it was operated by a Russian staff and administration based in Harbin.


          The Trans-Siberian railway is often associated with the main transcontinental Russian train that connects hundreds of big and small cities of the European and Asian parts of Russia. At 9,288 kilometres (5,772 miles), spanning eight time zones and taking several days to complete the journey, it is the third-longest single continuous service in the world, after the MoscowPyongyang (10267km, 6380 mi) and the Kiev Vladivostok (10267km, 6380mi) services, both of which also follow the Trans-Siberian for much of their routes. The route was opened by Tsarevich Nicholas Alexandrovitch of Russia after his eastern journey ended.


          A second primary route is the Trans-Manchurian, which coincides with the Trans-Siberian as far as Tarskaya (a stop 12km east of Karymskaya, in Chita Oblast), about 1,000km east of Lake Baikal. From Tarskaya the Trans-Manchurian heads southeast, via Harbin and Mudanjiang in China's Northeastern Provinces (from where a connection to Beijing is used by one of MoscowBeijing trains), joining with the main route in Ussuriysk just north of Vladivostok. This is the shortest and the oldest rail route to Vladivostok. Some trains split at Shenyang, China, with a portion of the service continuing to Pyongyang, North Korea.


          The third primary route is the Trans-Mongolian, which coincides with the Trans-Siberian as far as Ulan Ude on Lake Baikal's eastern shore. From Ulan-Ude the Trans-Mongolian heads south to Ulaan-Baatar before making its way southeast to Beijing.


          In 1991, a fourth route running further to the north was finally completed, after more than five decades of sporadic work. Known as the Baikal Amur Mainline (BAM), this recent extension departs from the Trans-Siberian line at Taishet several hundred miles west of Lake Baikal and passes the lake at its northernmost extremity. It crosses the Amur River at Komsomolsk-na-Amure (north of Khabarovsk), and reaches the Pacific at Sovetskaya Gavan.


          


          Demand and design


          In the late 19th century, the development of the Siberia was hampered by poor transportation links within the region as well as between Siberia and the rest of the country. Aside from the Great Siberian Route, good roads suitable for wheeled transport were few and far apart. For about five months of the year, rivers were the main means of transportation; during the cold half of the year, cargo and passengers traveled by horse-drawn sleds over the winter roads, many of which were the same rivers, now ice-covered.


          The first steamboat on the Ob, Nikita Myasnikov's Osnova, was launched in 1844; but the early starts were difficult, and it was not until 1857 that steamboat shipping started developing in the Ob system in the serious way. Steamboats started operating on the Yenisei in 1863, on the Lena and Amur in the 1870s.


          While the comparably flat Western Siberia was at least fairly well served by the gigantic Ob Irtysh Tobol Chulym river system, the mighty rivers of Eastern Siberia  the Yenisei, the Upper Angara River (the Angara River below Bratsk was not easily navigable because of the rapids), and the Lena  were mostly navigable only in the north-south direction. An attempt to somewhat remedy the situation by building the Ob-Yenisei Canal was not particularly successful. Only a railroad could be a real solution to the region's transportation problems.


          The first railroad projects in Siberia emerged after the completion of the Moscow-Saint Petersburg Railway in 1851. One of the first was the Irkutsk Chita project, proposed by an American entrepreneur W. Collins and supported by Transport Minister Constantine Possiet with a view toward connecting Moscow to the Amur river, and consequently, to the Pacific Ocean. Siberia's governor, Nikolay Muravyov-Amursky, was anxious to advance the colonization of the Russian Far East, but his plans could not materialize as long as the colonists had to import grain and other food from China and Korea. It was on Muravyov's initiative that surveys for a railroad in the Khabarovsk region were conducted.


          Before 1880, the central government had virtually ignored these projects, because of the weakness of Siberian enterprises, a clumsy bureaucracy, and fear of financial risk. Financial minister Count Egor Kankrin wrote:


          
            The idea of covering Russia with a railroad network not just exceeds any possibility, but even building the railway from Petersburg to Kazan must be found untimely by several centuries.

          


          By 1880, there were a large number of rejected and upcoming applications for permission to construct railways to connect Siberia with the Pacific but not eastern Russia. This worried the government and made connecting Siberia with central Russia a pressing concern. The design process lasted 10 years. Along with the route actually constructed, alternative projects were proposed:


          
            	Southern route: via Kazakhstan, Barnaul, Abakan and Mongolia.


            	Northern route: via Tyumen, Tobolsk, Tomsk, Yeniseysk and the modern Baikal Amur Mainline or even through Yakutsk.

          


          According to a legend, the line originally had an unneeded 7km loop, which was due to the fact that during planning, the Tsar accidentally had part of his finger in the way of plotting the route, and construction workers were too afraid of mentioning the mistake to the Tsar, resulting in them building the line including this "error". (Lonely Planet, Trans-Siberian Railway, first edition. This legend is more often told about the much earlier Moscow-Saint Petersburg Railway.)


          Railwaymen fought against suggestions to save funds, for example, by installing ferryboats instead of bridges over the rivers until traffic increased. The designers insisted and secured the decision to construct an uninterrupted railway.


          Unlike the rejected private projects, that intended to connect the existing cities demanding transport, the Trans-Siberian did not have such a priority. Thus, to save money and avoid collisions with land owners, it was decided to lay the road aside the existing cities. Tomsk was the largest city, and the most unfortunate, because the swampy banks of the Ob River near it was considered inappropriate for a bridge. The railway was laid 70km to the south (instead crossing the Ob at Novosibirsk city), just a blind branch line connected with Tomsk, depriving the city of the prospective transit rail traffic and trade.


          The railway was instantly filled to its capacity with local traffic, mostly wheat. Together with low speed and low possible weights of trains, it upset the promised role as a transit route between Europe and East Asia. During the Russian-Japanese war, the military traffic to the East almost disorganized the civic freight flow.


          


          Construction


          
            Image:Amurbridge.jpg

            
              The railway features many remarkable bridges, the longest being Khabarovsk Bridge, ca. 1916
            

          


          
            [image: Train entering a Circum-Baikal tunnel west of Kultuk]

            
              Train entering a Circum-Baikal tunnel west of Kultuk
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              Vladivostok terminus of the Trans-Siberian Railway
            

          


          Full time construction on the Trans-Siberian Railway began in 1891 and was put into execution and overseen by Sergei Witte, who was then Finance Minister.


          Similar to the First Transcontinental Railroad in the USA, Russian engineers started construction at both ends and worked towards the centre. From Vladivostok the railway was laid north along the right bank of the Ussuri River to Khabarovsk at the Amur River becoming the Ussuri railway.


          In 1890, a bridge across the river Ural was built and the new railroad entered Asia. The bridge across the Ob River was built in 1898 and the small city of Novonikolaevsk, founded in 1883, metamorphosed into a large Siberian centre Novosibirsk city. In 1898, the first train reached Irkutsk and the shores of Lake Baikal. The railroad ran on to the East, across the Shilka and the Amur rivers and soon reached Khabarovsk. The Vladivostok-Khabarovsk branch was built a bit earlier, in 1897.


          Russian soldiers, as well as convict labourers from Sakhalin and other places were pressed into railway-building service. One of the largest challenges was the construction of the Circum-Baikal Railway around Lake Baikal, some 60km (40 mi) east of Irkutsk. Lake Baikal is more than 640km (400 mi) long and over 1,600 m (5,000 feet) deep. The line ended on each side of the lake and a special icebreaker ferryboat was purchased from England to connect the railway. In the winter sleighs were used to move passengers and cargo from one side of the lake to the other until the completion of the Lake Baikal spur along the southern edge of the lake. With the completion of the Amur River line north of the Chinese border in 1916, there was a continuous railway from Petrograd to Vladivostok that remains to this day the world's longest railway line. Electrification of the line, begun in 1929 and completed in 2002, allowed a doubling of train weights to 6,000 tonnes.


          


          Effects


          The Trans-Siberian Railway gave a great boost to Siberian agriculture, facilitating substantial exports to central Russia and Europe. It influenced the territories it connected directly, as well as those connected to it by river transport. For instance, Altai Krai exported wheat to the railway via the Ob River.


          As Siberian agriculture began to export cheap grain towards the West, agriculture in Central Russia was still under economic pressure after the end of serfdom, which was formally abolished in 1861. Thus, to defend the central territory and to prevent possible social destabilization, in 1896, the government introduced the Chelyabinsk tariff break (Челябинский тарифный перелом), a tariff barrier for grain passing through Chelyabinsk, and a similar barrier in Manchuria. This measure changed the nature of export: mills emerged to create bread from grain in Altai, Novosibirsk and Tomsk, and many farms switched to butter production. From 1896 until 1913 Siberia exported on average 501,932 tonnes (30,643,000 pood) of bread (grain, flour) annually.


          The Trans-Siberian line remains the most important transportation link within Russia; around 30% of Russian exports travel on the line. While it attracts many foreign tourists, it also gets considerable use from domestic passengers.


          Today the Trans-Siberian Railway carries about 20,000 containers per year to Europe, including 8,300 containers from Japan. This is a fairly small amount, considering that for all means of transport combined Japan sends 360,000 containers to Europe per year. Thus, there is potential for growth, and the Russian Ministry of Transport planned to increase the number of containers shipped on the railway to 100,000 by the year 2005 and satisfy the passage and cargo needs of 120 trains per day. This required that stretches that were single track and formed a bottleneck would be made double track.


          


          Passenger fares


          The train has second class four-berth compartments (called "kup") and first class two-berth compartments (called "spalny wagon" or "SV") and a restaurant car. One-way fares start at about US$250 in a four-berth sleeper or US$320 in a two-berth sleeper. Prices increase dramatically if additional stops are needed. Russian train tickets can be purchased only within the Russian Federation or in Finland. Tickets can be purchased no more than 45 days in advance. Many travel agencies can arrange to have tickets purchased by proxy, but the 45 day limit is strictly enforced.


          Several European railway companies (notably Germany's Deutsche Bahn, Czech Railways, and Poland's Polskie Koleje Państwowe) sell tickets/reservations for long-distance domestic trains, since the German train reservation system is linked with their Russian counterpart system. Return tickets from Central Europe to Vladivostok and back can be as cheap as 230.00 with so called CityStar or Sparpreis Europa special offers. In addition a reservation supplement for long-distance trains is mandatory, the prices range between 30.00 to 60.00 each way for trains in four-berth sleeper on the Trans-Siberian railroad. Overall, buying tickets for Russian trains in Germany, the Czech Republic or Poland can be cheaper and easier (language-wise) than in Russia.


          


          Routes


          In general, the lower the train number the fewer stops it makes and therefore the faster the journey. Unfortunately, the train number makes no difference to the duration of border crossings.


          


          Trans-Siberian line
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              View from the rear platform of the Simskaia Station of the Samara-Zlatoust Railway, ca. 1910
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              Bashkir switchman near the town Ust' Katav on the Yuryuzan River between Ufa and Cheliabinsk in the Ural Mountain region, ca. 1910
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              The marker for kilometer 9,288, at the end of the line in Vladivostok
            

          


          A commonly used main line route is as follows. Distances and travel times are from the schedule of train No.002M, Moscow-Vladivostok.


          
            	Moscow, Yaroslavsky Rail Terminal (0km, Moscow Time).


            	Vladimir (210 km, MT)


            	Nizhny Novgorod (461km, 6 hours, MT) on the Volga River. Its railroad station is still called by its old Soviet name Gorky, and is so listed in most timetables.


            	Kirov (917km)


            	Perm (1,397km, 20 hours, MT+2) on the Kama River


            	Official boundary between Europe and Asia (1,777km), marked by a white obelisk.


            	Yekaterinburg (1,778km, 1 day 2 h, MT+2) in the Urals, still called by its old Soviet name Sverdlovsk in most timetables.


            	Tyumen (2,104km)


            	Omsk (2,676km, 1 day 14 h, MT+3) on the Irtysh River


            	Novosibirsk (3,303km, 1 day 22 h, MT+3) on the Ob River


            	Krasnoyarsk (4,065km, 2 days 11 h, MT+4) on the Yenisei River


            	Taishet (4,483km), junction with the Baikal-Amur Mainline


            	Irkutsk (5,153km, 3 days 4 h, MT+5) near Lake Baikal's southern extremity


            	Ulan Ude (5,609km, 3 days 12 h, MT+5)


            	Junction with the Trans-Mongolian line (5,622km)


            	Chita (6,166km, 3 days 22 h, MT+6)


            	Junction with the Trans-Manchurian line at Tarskaya (6,274km)


            	Birobidzhan (8,312km, 5 days 13h), the capital of Jewish Autonomous Region


            	Khabarovsk (8,493km, 5 days 15 h, MT+7) on the Amur River


            	Ussuriysk (9,147km), junction with the Trans-Manchurian line and Korea branch


            	Vladivostok (9,289km, 6 days 4 h, MT+7), on the Pacific Ocean

          


          Services to North Korea continue from Ussuriysk via:


          
            	Primorsk (9,257km, 6 days 14h, MT+7)


            	Khasan (9,407km, 6 days 19h, MT+7, border with North Korea)


            	Tumangan (9,412km, 7 days 10h, MT+6, North Korean side of the border)


            	Pyongyang (10,267km, 9 days 2h, MT+6)

          


          There are many alternative routings between Moscow and Siberia. For example:


          
            	Some trains would leave Moscow from Kazansky Rail Terminal instead of Yaroslavsky Rail Terminal; this would shave some 20km off the distances, because it provides a shorter exit from Moscow onto the Nizhny Novgorod main line.


            	One can take a night train from Moscow's Kursky Rail Terminal to Nizhny Novgorod, make a stopover in the Nizhny and then transfer to a Siberia-bound train


            	From 1956 to 2001 many trains went between Moscow and Kirov via Yaroslavl instead of Nizhny Novgorod. This would add some 29km to the distances from Moscow, making Vladivostok Kilometer 9,288.


            	Other trains get from Moscow (Kazansky Terminal) to Yekaterinburg via Kazan.


            	Between Yekaterinburg and Omsk it is possible to travel via Kurgan Petropavl (in Kazakhstan) instead of Tyumen.


            	One can bypass Yekaterinburg altogether by travelling via Samara, Ufa, Chelyabinsk, and Petropavl; this was historically the earliest configuration.

          


          Depending on the route taken, the distances from Moscow to the same station in Siberia may differ by several tens of kilometers.


          


          Trans-Manchurian line


          The Trans-Manchurian line, as e.g. used by train No.020, Moscow-Beijing follows the same route as the Trans-Siberian between Moscow and Chita, and then follows this route to China:


          
            	Branch off from the Trans-Siberian-line at Tarskaya (6,274km from Moscow)


            	Zabaikalsk (6,626km), Russian border town


            	Manzhouli (6,638km from Moscow, 2,323km from Beijing), Chinese border town


            	Harbin (7,573km, 1,388km)


            	Changchun (7,820km from Moscow)


            	Beijing (8,961km from Moscow)

          


          The express train (No.020) travel time from Moscow to Beijing is just over six days.


          There is no direct passenger service along the entire original Trans-Manchurian route (i.e., from Moscowor anywhere in Russia-west-of-Manchuriato Vladivostok via Harbin), due to the obvious administrative and technical ( gauge break) inconveniences of crossing the border twice. However, assuming sufficient patience and possession of appropriate visas, it is still possible to travel all the way along the original route, with a few stopovers (e.g. in Harbin, Grodekovo, and Ussuriysk). That would pass the following points from Harbin east:


          
            	Harbin (7,573km from Moscow)


            	Mudanjiang (7,928km)


            	Suifenhe (8,121km), the Chinese border station


            	Grodekovo (8,147km), Russia


            	Ussuriysk (8,244km)


            	Vladivostok (8,356km)

          


          


          Trans-Mongolian line


          The Trans-Mongolian line follows the same route as the Trans-Siberian between Moscow and Ulan Ude, and then follows this route to Mongolia and China:


          
            	Branch off from the Trans-Siberian line (5,655km from Moscow)


            	Naushki (5,895km, MT+5), Russian border town


            	RussianMongolian border (5,900km, MT+5)


            	Skhbaatar (5,921km, MT+5), Mongolian border town


            	Ulan Bator (6,304km, MT+5), the Mongolian capital


            	Zamyn-d (7,013km, MT+5), Mongolian border town


            	Erenhot (842km from Beijing, MT+5), Chinese border town


            	Datong (371km, MT+5)


            	Beijing (MT+5)

          


          


          Cultural importance


          
            	The Trans-Siberian Railway is the theme for the Trans-Siberian Railway Panorama and 1900 Trans-Siberian Railway Faberg egg.


            	The Corto Maltese comic "Corto Maltese en Sibrie" has the Trans-Siberian Railway as part of the story that takes place in the Russian Revolutionary Period of the 20th Century.


            	The cult film Horror Express starring Peter Cushing, Christopher Lee and Telly Savalas is set aboard the railway.

          


          


          Future


          Moscow intends to upgrade the line, as its technology is dated. Talks are being held to upgrade the line with Japanese Shinkansen makers, aimed at reducing end-to-end time from seven to 23 days, mostly for freight. Hopes are that there will be a large market for shipping goods from North Asia to Europe, being much quicker than by ocean. However, since it's a big project, it will most likely be done in stages, and will not be fully completed until after 2030. It is unclear whether or not a passenger line is being looked into.


          On January 11, 2008, China, Mongolia, Russia, Belarus, Poland and Germany agreed to collaborate on a cargo train service between Beijing and Hamburg.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Trans-Siberian_Railway"
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              	Scientific classification
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                    	Animalia

                  


                  
                    	Phylum:

                    	Arthropoda

                  


                  
                    	Class:

                    	Arachnida

                  


                  
                    	Order:

                    	Araneae
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              	9 genera, c. 120 species
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          Trapdoor spiders (superfamily Ctenizoidea, family Ctenizidae) are medium-sized mygalomorph spiders that construct burrows with a cork-like trapdoor made of soil, vegetation and silk. However, there are also unrelated spider families that are sometimes called trapdoor spiders, such as the Liphistiidae, Barychelidae, Cyrtaucheniidae and some Idiopidae and Nemesiidae. Some Conothele species do not build a burrow, but construct a silken tube with trap-door in bark crevices.


          


          Ecology and Behaviour


          
            [image: nest of Ummidia fragaria]

            
              nest of Ummidia fragaria
            

          


          The trapdoor is difficult to see when it is closed because the plant and soil materials effectively camouflage it. The trapdoor is hinged on one side with silk. The spiders, which are usually nocturnal, typically wait for prey while holding onto the underside of the door with the claws on their tarsi. Prey is captured when insects, other arthropods, or small vertebrates venture too close to the half-open trapdoor at night. The spider detects the prey by vibrations and when it comes close enough, the spider leaps out of its burrow and captures it.
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              male Latouchia parameleomene from Okinawa
            

          


          A hungry individual will wait halfway outside of its burrow for a meal. Male trapdoor spiders can overcome the females' aggressive reactions to their approach, but it is not known how. Females never travel far from their burrows, especially if they have an eggsac. During this time, the female will capture food and regurgitate it to feed her spiderlings. Enemies of the trapdoor spider include certain pompilid (spider) wasps, which seek out the burrows and manage to gain entrance. They sting the owner and lay their eggs (usually one per spider) on its body. When the egg hatches, the larva devours the spider alive.


          Unlike other mygalomorph spiders, the Ctenizidae have a rastellum on the chelicera. Resembling "teeth" or "barbs" on each fang, this modification is used to dig and gather soil while constructing a burrow. They use their pedipalps and first legs to hold the trapdoor closed when disturbed.


          


          Taxonomy
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              female Latouchia swinhoei from Okinawa
            

          


          The taxonomy of trapdoor spiders is currently not well understood in the United States and many species of the common genus Ummidia remain undescribed. Ummidia is distributed across the southern United States. Bothriocyrtum californicum is the common trapdoor spider of the Pacific Coast. The strange genus Cyclocosmia includes seven species, found in Florida, Georgia, North Carolina, Mexico to Guatemala, China and Thailand. The discontinuous distribution is indicative of a basal genus that was affected by continental drift. The spiders of this genus are unusual in having a mask-like hardened plate on the opisthosoma, which seems to act as a second door to exclude predators, like the spider wasps. There is a narrow part of the burrow of these spiders where the abdominal shield just barely fits. Cyclocosmia torreya builds burrows in moss banks along the Apalachicola River in Florida. Other genera of trapdoor spiders are found in other areas of the world. They actually may be more common than we may think because of their cryptic habits. They do tend to be localized in distribution and as such may be subject to extinction because of local habitat destruction. The trapdoor spider eats it's mate after the mating.


          


          


          Genera


          The categorization into subfamilies follows Joel Hallan.


          
            	Ctenizinae Thorell, 1887

              
                	Cteniza Latreille, 1829  Europe, Central Asia


                	Bothriocyrtum Simon, 1891  USA, Mexico, Taiwan


                	Cyclocosmia Ausserer, 1871  USA to Guatemala, Thailand, China


                	Cyrtocarenum Ausserer, 1871  Greece, Turkey


                	Latouchia Pocock, 1901  Asia


                	Stasimopus Simon, 1892  South Africa

              

            

          


          
            	Ummidiinae (formerly Pachylomerinae)

              
                	Conothele Thorell, 1878  New Zealand, Australian region


                	Hebestatis Simon, 1903  Costa Rica, USA


                	Ummidia Thorell, 1875  America, Mediterranean, Japan, Taiwan
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              Cover illustration by Frank Godwin (1925).
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          Treasure Island is an adventure novel by Scottish author Robert Louis Stevenson, narrating a tale of "buccaneers and buried gold". First published as a book in 1883, it was originally serialised in the children's magazine Young Folks between 1881-82 under the title The Sea Cook, or Treasure Island.


          Traditionally considered a coming of age story, it is an adventure tale known for its superb atmosphere, character and action, and also a wry commentary on the ambiguity of moralityas seen in Long John Silverunusual for children's literature then and now. It is one of the most frequently dramatised of all novels. The influence of Treasure Island on popular perception of pirates is vast including treasure maps with an X, black schooners, tropical islands, and one-legged seamen with parrots on their shoulders.


          


          History


          Stevenson was 30 years old when he started to write Treasure Island, and it would be his first success as a novelist. The first fifteen chapters were written at Braemar in the Scottish Highlands in 1881. It was a cold and rainy August-September and Stevenson was with five family members on holiday in a cottage. Young Lloyd Osbourne, Stevenson's step-son, would pass the rainy days painting with water colors. Remembering the time, Lloyd wrote:


          
            
              	

              	..busy with a box of paints I happened to be tinting a map of an island I had drawn. Stevenson came in as I was finishing it, and with his affectionate interest in everything I was doing, leaned over my shoulder, and was soon elaborating the map and naming it. I shall never forget the thrill of Skeleton Island, Spyglass Hill, nor the heart-stirring climax of the three red crosses! And the greater climax still when he wrote down the words "Treasure Island" at the top right-hand corner! And he seemed to know so much about it toothe pirates, the buried treasure, the man who had been marooned on the island". "Oh, for a story about it", I exclaimed, in a heaven of enchantment, and somehow conscious of his own enthusiasm in the idea.

              	
            

          


          Within three days of drawing the map for Lloyd, Stevenson had written the first three chapters, reading each aloud to his family who added suggestions: Lloyd insisted there be no women in the story; Stevenson's father came up with the contents of Billy Bones' sea-chest, and suggested the scene where Jim Hawkins hides in the apple barrel. Two weeks later a friend, Dr. Alexander Japp, brought the early chapters to the editor of Young Folks magazine who agreed to publish each chapter weekly.


          As autumn came to Scotland, the Stevensons left their summer holiday retreat for London, but Stevenson was troubled with a life-long chronic bronchial condition that put an end to his work on the novel at about chapter fifteen. Concerned about a deadline they traveled in October to Davos, Switzerland where the clean mountain air did him wonders and he was able to continue, and, at a chapter a day, soon finished the story.


          
            [image: Map created by Robert Louis Stevenson.]

            
              Map created by Robert Louis Stevenson.
            

          


          During its initial run in Young Folks from October 1881 to January 1882 it failed to attract any attention or even increase the sales of the magazine. But when sold as a book in 1883 it soon became very popular. Prime Minister of the United Kingdom William Ewart Gladstone was reported to have stayed up until two in the morning to finish it. Critics widely praised it. American novelist Henry James praised it as "..perfect as a well-played boys game". Gerard Manley Hopkins wrote "I think Stevenson shows more genius in a page than Sir Walter Scott in a volume".


          "The effect of Treasure Island on our perception of pirates cannot be overestimated. Stevenson linked pirates forever with maps, black schooners, tropical islands, and one-legged seamen with parrots on their shoulders. The treasure map with an X marking the location of the buried treasure is one of the most familiar pirate props", yet it is entirely a fictional invention which owes its origin to Stevenson's original map. The term "Treasure Island" has passed into the language as a common phrase, and is often used as a title for games, rides, places, etc.


          Thanks to Stevenson's letters and essays, we know a lot about his sources and inspirations. The initial catalyst was the treasure map, but he also drew from memories of works by Daniel Defoe, Edgar Allan Poe and Washington Irving. Stevenson says that the novel At Last by Charles Kingsley was a key inspiration. The idea for the character of Long John Silver was inspired by his real-life friend William Henley, a writer and editor, who had lost his lower leg to tuberculosis of the bone. Lloyd Osbourne described him as "..a great, glowing, massive-shouldered fellow with a big red beard and a crutch; jovial, astoundingly clever, and with a laugh that rolled like music; he had an unimaginable fire and vitality; he swept one off one's feet". In a letter to Henley after the publication of Treasure Island Stevenson wrote "I will now make a confession. It was the sight of your maimed strength and masterfulness that begot Long John Silver...the idea of the maimed man [ed. Henley was crippled], ruling and dreaded by the sound [ed. voice alone], was entirely taken from you". Other books which resemble Treasure Island include Robert Michael Ballantyne's Coral Island (1871), Captain Marryat's The Pirate (1836). H. Rider Haggard's King Solomon's Mines (1885), the first of the " Lost World" literary genre, was the product of a bet between Rider Haggard and his brother that he could write a better novel than Treasure Island.


          Stevenson had never encountered any real pirates in his life. However his descriptions of sailing and seamen and sea life are very convincing. His father and grandfather were both lighthouse engineers and frequently voyaged around Scotland inspecting lighthouses, taking the young Robert along. Two years before writing Treasure Island he had crossed the Atlantic Ocean. So authentic were his descriptions that in 1890 William Butler Yeats told Stevenson that Treasure Island was the only book from which his seafaring grandfather had ever taken any pleasure.


          Critically, the novel can be seen as a bildungsroman, dealing, as it does, with the development and coming of age of its narrator, Jim Hawkins.


          Stevenson was paid 34pounds seven shillings and sixpence for the serialization and 100pounds for the book.


          


          Plot summary


          
            [image: Jim Hawkins is listening to the pirates sitting in the apple-barrel]

            
              Jim Hawkins is listening to the pirates sitting in the apple-barrel
            

          


          Template:Spoiler Jim Hawkins is a young boy who lives at his parents sleepy sea-side inn, the Admiral Benbow, near Bristol, England, in the mid-18th century. One day, an old and menacing sea captain referred to as Billy Bones appears and takes a room at the inn. The captain paying "three or four gold pieces" in advance stays for "month after month, so that all the money had been long exhausted". One day, an equally menacing figure named Black Dog arrives at the Inn looking for Bill, and when the two pirates meet, Jim overhears them arguing in the parlor and finally the two begin fighting. Billy wounds Black Dog, but immediately afterwards falls to the ground from a stroke. Bill tells Jim that Black Dog was "a bad 'un" and "mind you, it's my sea chest they're after". He mutters incoherently to Jim about a man named Captain Flint and something he was given the day Flint died at Savannah. Jim's father soon dies, and the day after his funeral a blind pirate appears at the inn where he presents the captain with " The Black Spot", a secret pirate message which officially pronounced a verdict of guilt and promised a death sentence for the recipient. The captain shortly dies of a stroke at the inn. Hastily, Jim and his mother unlock Billys sea chest (under pretense of payment for his inn tab), finding an account book and map inside. Hearing steps outside, they quickly leave with the documents before Billys pursuers ransack the inn looking for the same. Luckily, Jim and his Mother had informed the local hamlet of the threat to the inn. Soon four or five riders arrive, and the blind pirate, Pew, is crushed beneath a horse's hooves. Most of the other pirates escape in a lugger.


          Jim realizes that the contents he has snatched from the sea chest must be valuable, so he takes the documents he has found to some local aristocratic acquaintances, Dr. Livesey and Squire John Trelawney. Excited, they recognize it as a map leading to the fabled treasure Captain Flint buried on Skeleton Island in the West Indies. Trelawney immediately starts planning an expedition. Nave in his negotiations to outfit his ship, the Hispaniola, Trelawney is tricked into hiring one of Flints former mates, Long John Silver as a cook, as well as many of Flints old crew. Only the captain, Smollett, is trustworthy, but Trelawney has fallen under the charismatic spell of Silver and believes him to be the better man. The ship sets sail for Skeleton Island with nothing amiss, until Jim overhears Silvers plans for mutiny. Jim tells the captain about Silver and the rest of the rebellious crew. Captain Smollett is vindicated in the eyes of the others and becomes the leader of the "faithful crew".


          Landing at the island, Captain Smollett devises a plan to get most of the mutineers off the ship, allowing them leisure time on shore. Without telling his companions, Jim sneaks into the pirates boat and goes ashore with them. Frightened of the pirates, Jim runs off alone into the forest. From a hiding place, he witnesses Silvers murder of a sailor who refuses to join the mutiny. Jim flees deeper into the heart of the island, where he encounters a half-crazed man named Ben Gunn. Ben had once served in Flints crew but was marooned alone on the island three years earlier.
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          Meanwhile, Smollett and his men have gone ashore and taken shelter in a stockade they found which Flint had built years earlier. Jim returns to the stockade and tells of his encounter with Ben. Silver visits under a white flag of truce and attempts a negotiation with the captain, but Smollett deliberately goads him into a shouting match, knowing that a pirate attack is likely sooner or later and that it may as well be sooner, while it is expected. The pirates attack the stockade within the hour, and are driven off with serious losses, but the captain is wounded. Eager to take action, Jim follows another whim and deserts his companions, sneaking off to hunt for Bens handmade coracle hidden in the woods.


          After finding Bens boat, Jim sails out to the anchored ship with the intention of cutting it adrift, thereby depriving the pirates of a means of escape. He cuts the rope, but he realizes his small boat has drifted near the pirates camp and fears he will be discovered. By chance, the pirates do not spot Jim, and he floats around the island until he catches sight of the ship drifting wildly. Struggling aboard, he discovers that one of the two watchmen left aboard, Israel Hands, has killed the other watchman in a drunken fit and is seriously injured himself. Jim takes control of the ship, but Israel turns against him in a fight in the rigging. Jim is wounded but kills Israel.


          Jim returns to the stockade at night not realizing it has since been occupied by the pirates. Silver takes Jim hostage, telling the boy that the captain has given the pirates the treasure map, provisions, and the use of the stockade in exchange for their lives. Silver is having trouble managing his men, who accuse him of treachery. Silver proposes to Jim that they help each other survive by pretending Jim is a hostage. However, the men present Silver with a black spot and inform him that he has been deposed as their commander. In a skilled attempt to gain control of his crew, Silver slyly shows them the treasure map to appease them, narrowly saving Jim's life (and Silver's) from the fickle pirates. Silver is unanimously re-elected as captain, to cries of "Silver!" and "Barbecue forever! Barbecue for cap'n!"


          The next day Silver leads Jim and the last five pirates to the treasure site, but they are shocked to find it already excavated and the treasure removed except for a few stray coins. The pirates are angered and ready to kill Silver and Jim once and for all. At that moment Dr. Livesey, Squire Trelawney, Ben Gunn, and the others appear from the bushes and fire on the pirate band, killing two and scattering three others throughout the island. Silver at this point has switched sides yet again, and because he saved Jim's life earlier, is accepted warily back into the group.


          
            [image: Jim Hawkins and the treasure of Treasure Island]

            
              Jim Hawkins and the treasure of Treasure Island
            

          


          After spending three days carrying the loot from Ben's cave to the ship, the men prepare to set sail for home. There is a debate about the fate of the remaining mutineers. Despite the three pirates pleas, they are left marooned on the island, perhaps a kinder fate than returning them home to the gibbet, and much to the glee of Ben Gunn. Silver is allowed to join the voyage to a nearby Spanish American port, where he sneaks off the ship one night with the help of Ben Gunn carrying a small portion of the treasure and is never heard of again. The voyage home is uneventful.


          Squire Trelawney and Doctor Livesey resume their business as usual, despite being thousands of pounds richer. Captain Smollett retires from the sea on his share and lives peacefully in the country. Ben Gunn spends all of his money within nineteen days and soon falls back upon begging. However, he is given a small pension by the Squire.


          Jim Hawkins is able to run the Admiral Benbow on his own, but suffers in a deeper way from his time on the island. "The bar silver and the arms still lie, for all that I know, where Flint buried them ... [but] oxen and wain-ropes would not bring me back again to that accursed island; and the worst dreams that ever I have are when I hear the surf booming about its coasts or start upright in bed with the sharp voice of Captain Flint [Silver's talking parrot] still ringing in my ears: ' Pieces of eight! Pieces of eight!'"


          Template:End spoiler


          


          Main characters


          
            	Jim Hawkins: the young man who finds the treasure map and for most of the story the narrator


            	Billy Bones: a pirate who has the map of Flint's Fist. Dies of a stroke brought on by the Black Spot


            	Squire John Trelawney: a skilled marksman, he is nave and hires the crew almost entirely on Long John Silver's advice


            	Dr. Livesey: a doctor and friend of Trelawney who goes on the journey and for a short while narrates the story


            	Captain Alexander Smollet: the stubborn captain of the Hispaniola


            	Long John Silver: a one-legged pirate


            	Israel Hands: a pirate who is killed when he falls from a mast


            	Ben Gunn: an insane and marooned pirate


            	Pew: a blind pirate that is killed when he is trampled by horses


            	Captain Flint: a feared pirate captain who dies in Savannah; also Long John's parrot's name.

          


          Adaptations


          


          Film and TV


          There have been over 50 movie and TV versions made. Some of the notable ones include:


          Film


          
            	1920- silent version starring Shirley Mason.


            	1934- Treasure Island- starring Jackie Cooper, Wallace Beery. An MGM production, the first sound film version.


            	1950- Treasure Island- starring Bobby Driscoll, Robert Newton. Notable for being Disney's first completely live action film. A sequel to this version was made in 1954, called Long John Silver.


            	1971- Animal Treasure Island. An anime film directed by Hiroshi Ikeda and written by Takeshi Iijima and Hiroshi Ikeda with story consultation by famous animator Hayao Miyazaki. This version replaced several of the human characters with animal counterparts.


            	1972- Treasure Island- starring Orson Welles.


            	1996- Muppet Treasure Island.


            	1999- Treasure Island- starring Kevin Zegers, Jack Palance


            	2002- Treasure Planet. Disney animated version set in space, with Long John Silver as a cyborg.


            	2007- L'le aux Trsors. A loosely adapted version, in French, starring French actors, of the original novel.

          


          TV


          
            	1990- Treasure Island- starring Christian Bale, Charlton Heston and Pete Postlethwaite. A made for TV film written, produced and directed by Heston's son, Fraser C. Heston.


            	1993- The Legends of Treasure Island. An animated series loosely based on the novel, with the characters as animals.

          


          There are also a number of Return to Treasure Island sequels produced:a 1986 Disney mini-series, a 1992 animation version, and a 1996 and 1998 TV version.


          


          Theatre and radio


          There have been over 24 major stage and radio adaptations made. The number of minor adaptations remains countless.


          
            	Orson Welles broadcast a radio adaptation via Mercury Theatre on July 1938; half in England, half on the Island; omits "My Sea Adventure"; music by Bernard Herrmann; Available online.


            	In 1947, a production was mounted at the St. James's Theatre in London, starring Harry Welchman as Long John Silver and John Clark as Jim Hawkins.


            	For a time, in London there was an annual production at the Mermaid Theatre, originally under the direction of Bernard Miles, who played Long John Silver, a part he also played in a television version. The late comedian Spike Milligan would often play Ben Gunn in these productions.
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        Treaty of Devol


        
          

          The Treaty of Devol was an agreement made in 1108 between Bohemond I of Antioch and Byzantine Emperor Alexios I Komnenos, in the wake of the First Crusade. Although the treaty was not immediately enforced, it was intended to make the Principality of Antioch a vassal state of the Byzantine Empire.


          At the beginning of the First Crusade, Crusader armies assembled at Constantinople and promised to return to the Byzantine Empire any land they might conquer. However, Bohemond, the son of Alexios' former enemy Robert Guiscard, claimed the Principality of Antioch for himself. Alexios did not recognize the legitimacy of the Principality, and Bohemond went to Europe looking for reinforcements. He launched into open warfare against Alexios, but he was soon forced to surrender and negotiate with Alexios at the imperial camp at Diabolis (Devol), where the Treaty was signed.


          Under the terms of the Treaty, Bohemond agreed to become a vassal of the Emperor and to defend the Empire whenever needed. He also accepted the appointment of a Greek Patriarch. In return, he was given the titles of sebastos and doux (duke) of Antioch, and he was guaranteed the right to pass on to his heirs the County of Edessa. Following this, Bohemond retreated to Apulia and died there. His nephew, Tancred, who was regent in Antioch, refused to accept the terms of the Treaty. Antioch came temporarily under Byzantine sway in 1137, but it was not until 1158 that it truly became a Byzantine vassal.


          The Treaty of Devol is viewed as typical example of the Byzantine tendency to settle disputes through diplomacy rather than warfare, and was both a result of and a cause for the distrust between the Byzantines and their Western European neighbors.


          


          Background
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          In 1097, the Crusader armies assembled at Constantinople having traveled in groups eastward through Europe. Alexios I, who had requested only some western knights to serve as mercenaries to help fight the Seljuk Turks, blockaded these armies in the city and would not permit them to leave until their leaders swore oaths promising to restore to the Empire any land formerly belonging to it that they might conquer on the way to Jerusalem. The Crusaders eventually swore these oaths, individually rather than as a group; some, such as Raymond IV of Toulouse, were probably sincere, but others, such as Bohemond, probably never intended to honour their promise. In return, Alexios gave them guides and a military escort. The Crusaders were however exasperated by Byzantine tactics, such as negotiating the surrender of Nicaea from the Seljuks while it was still under siege by the Crusaders, who hoped to plunder it to help finance their journey. The Crusaders, feeling betrayed by Alexios, who was able to recover a number of important cities and islands, and in fact much of western Asia Minor, continued on their way without Byzantine aid. In 1098, when Antioch had been captured after a long siege and the Crusaders were in turn themselves besieged in the city, Alexios marched out to meet them, but, hearing from Stephen of Blois that the situation was hopeless, he returned to Constantinople. The Crusaders, who had unexpectedly withstood the siege, believed Alexios had abandoned them and considered the Byzantines completely untrustworthy. Therefore, they regarded their oaths as invalidated.


          By 1100, there were several Crusader states, including the Principality of Antioch, founded by Bohemond in 1098. It was argued that Antioch should be returned to the Byzantines, despite Alexios's supposed betrayals, but Bohemond claimed it for himself. Alexios, of course, disagreed; Antioch had an important port, was a trade hub with Asia and a stronghold of the Eastern Orthodox Church, with an important Greek Patriarch. It had only been captured from the empire a few decades previously, unlike Jerusalem, which was much farther away and had not been in Byzantine hands for centuries. Alexios, therefore, did not recognize the legitimacy of the Principality, believing it should be returned to the Empire according to the oaths Bohemond had sworn in 1097. He therefore set about trying to evict Bohemond from Antioch.


          Bohemond added a further insult to both Alexios and the Orthodox Church in 1100 when he appointed Bernard of Valence as the Latin Patriarch, and the same time expelled the Greek Patriarch, John the Oxite, who fled to Constantinople. Soon after, Bohemond was captured by the Danishmends of Syria and was imprisoned for three years, during which the Antiochenes chose his nephew Tancred as regent. After Bohemond was released, he was defeated by the Seljuks at the Battle of Harran in 1104; this defeat led to renewed pressure on Antioch from both the Seljuks and the Byzantines. Bohemond left Tancred in control of Antioch and returned in the West, touring Italy and France for reinforcements. He won the backing of Pope Paschal II and the support of the French King Philip I, whose daughter he married. It is unclear whether his expedition qualified as a crusade.


          Bohemond's Norman relatives in Sicily had been in conflict with the Byzantine Empire for over 30 years; his father Robert Guiscard was one of the Empire's strongest enemies. While Bohemond was away Alexios sent an army to reoccupy Antioch and the cities of Cilicia. In 1107, having organized a new army for his planned crusade against the Muslims in Syria, Bohemond instead launched into open warfare against Alexios, crossing the Adriatic to besiege Dyrrhachium, the westernmost city of the Empire. Like his father, however, Bohemond was unable to make any significant advances into the Empire; Alexios avoided a pitched battle and Bohemond's siege failed, partly due to a plague among his army. Bohemond soon found himself in an impossible position isolated in front of Dyrrhachium: his escape by sea was cut off by the Venetians, and Paschal II withdrew his support.


          


          Settlements
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          In September 1108, Alexios requested that Bohemond negotiate with him at the imperial camp at Diabolis (Devol). Bohemond had no choice but to accept, now that his disease-stricken army would no longer be able to defeat Alexios in battle. He admitted that he had violated the oath sworn in 1097, but refused to acknowledge that it had any bearing on the present circumstances, as Alexios, in Bohemond's eyes, had also violated the agreement by turning back from the siege of Antioch in 1098. Alexios agreed to consider the oaths of 1097 invalid. The specific terms of the treaty were negotiated by the general Nikephoros Bryennios, and were recorded by Anna Komnene:


          
            	Bohemond agreed to become a vassal of the emperor, and also of Alexios' son and heir John;


            	He agreed to help defend the empire, wherever and whenever he was required to do so, and agreed to an annual payment of 200 talents in return for this service;


            	He was given the title of sebastos, as well as doux (duke) of Antioch;


            	He was granted as imperial fiefs Antioch and Aleppo (the latter of which neither the Crusaders nor the Byzantines controlled, but it was understood that Bohemond should try to conquer it);


            	He agreed to return Laodicea and other Cilician territories to Alexios;


            	He agreed to let Alexios appoint a Greek patriarch "among the disciples of the great church of Constantinople" (The restoration of the Greek Patriarch marked the acceptance of submission to the empire, but posed canonical questions, which were difficult to resolve).

          


          The terms were negotiated according to Bohemond's western understanding, so that he saw himself as a feudal vassal of Alexios, a "liege man" (homo ligius or ἄ ί) with all the obligations this implied, as customary in the West: he was obliged to bring military assistance to the Emperor, except in wars in which he was involved, and to serve him against all his enemies, in Europe and in Asia.


          Anna Komnene described the proceedings with very repetitive details, with Bohemond frequently pointing out his own mistakes and praising the benevolence of Alexios and the Empire; the proceedings must have been rather humiliating for Bohemond. On the other hand, Anna's work was meant to praise her father and the terms of the treaty may not be entirely accurate.


          
            
              	"I swear to thee, our most powerful and holy Emperor, the Lord Alexios Komnenos, and to thy fellow-Emperor, the much-desired Lord John Porphyrogenitos that I will observe all the conditions to which I have agreed and spoken by my mouth and will keep them inviolate for all time and the things that are for the good of your Empire I care for now and will for ever care for and I will never harbor even the slightest thought of hatred or treachery towards you [...] and everything that is for the benefit and honour of the Roman rule that I will both think of and execute. Thus may I enjoy the help of God, and of the Cross and of the holy Gospels."
            


            
              	Oath sworn by Bohemond, concluding the Treaty of Devol, as recorded by Anna Komnene
            

          


          The oral agreement was written down in two copies, one given to Alexios, and the other given to Bohemond. According to Anna, the witnesses from Bohemond's camp who signed his copy of the treaty were Maurus, bishop of Amalfi and papal legate, Renard, bishop of Tarentum, and the minor clergy accompanying them; the abbot of the monastery of St. Andrew in Brindisi, along with two of his monks; and a number of unnamed "pilgrims" (probably soldiers in Bohemond's army). From Alexios' imperial court, the treaty was witnessed by the sebastos Marinos of Naples, Roger son of Dagobert, Peter Aliphas, William of Gand, Richard of the Principate, Geoffrey of Mailli, Hubert son of Raoul, Paul the Roman, the ambassadors Peres and Simon from Hungary, and the ambassadors Basil the Eunuch and Constantine. Many of Alexios' witnesses were themselves Westerners, who held high positions in the Byzantine army and at the imperial court; Basil and Constantine were ambassadors in the service of Bohemond's relatives in Sicily.


          Neither copy survives. It may have been written in Latin, Greek, or both. Both languages are equally likely given the number of westerners present, many of whom would have known Latin. It is not clear how far Bohemond's concessions were known across Latin Europe as only a few chroniclers mention the treaty at all; Fulcher of Chartres simply says that Bohemond and Alexios were reconciled.


          


          Analysis


          
            [image: Asia Minor and the Crusader states around 1140]

            
              Asia Minor and the Crusader states around 1140
            

          


          The Treaty was weighted in Alexios' favour and provided for the eventual absorption of Antioch and its territory into the Empire. Alexios, recognizing the impossibility of driving Bohemond out of Antioch, tried to absorb him into the structure of Byzantine rule, and put him work for the Empire's benefit. Bohemond was to retain Antioch until his death with the title of doux, unless the emperor (either Alexios or, in the future, John) chose for any reason to renege on the deal. The principality would revert to direct Byzantine rule on Bohemond's death. Bohemond therefore could not set up a dynasty in Antioch, although he was guaranteed the right to pass on to his heirs the County of Edessa, and any other territories he managed to acquire in the Syrian interior.


          Bohemond's lands were to include St Simeon and the coast, the towns of Baghras and Artah, and the Latin possessions in the Jebel as-Summaq. Latakia and Cilicia, however, were to revert to direct Byzantine rule. As Thomas Asbridge points out, much of what the Emperor granted to Bohemond (including Aleppo itself) was still in Muslim hands (e.g. neither Bohemond nor Alexios controlled Edessa, although at the time Tancred was regent there as well as in Antioch), which contradicts Lilie's assessment that Bohemond did well out of the Treaty. Ren Grousset calls the Treaty a "diktat", but Jean Richard underscores that the rules of feudal law to which Bohemond had to submit "were in no way humiliating." According to John W. Birkenmeier, the Treaty marked the point at which Alexios had developed a new army, and new tactical doctrines with which to use it, but it was not a Byzantine political success; "it traded Bohemond's freedom for a titular overlordship of Southern Italy that could never be effective, and for an occupation of Antioch that could never be carried out."


          The terms of the Treaty have been interpreted in various ways. According to Paul Magdalino and Ralph-Johannes Lilie, "the Treaty as reproduced by Anna Komnene shows an astonishing familiarity with western feudal custom; whether it was drafted by a Greek or by a Latin in imperial service, it had a sensitive regard for the western view of the status quo in the East Mediterranean." So too did the diplomatic initiatives Alexios undertook, in order to enforce the Treaty on Tancred (such as the treaty he concluded with Pisa in 11101111, and the negotiations for Church union with Pascal II in 1112). In contrast, Asbridge has recently argued that the Treaty derived from Greek as well as western precedents, and that Alexios wished to regard Antioch as falling under the umbrella of pronoia arrangements.


          


          Aftermath
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          Bohemond never returned to Antioch (he went to Sicily where he died in 1111), and the carefully constructed clauses of the Treaty were never implemented. Bohemond's nephew, Tancred, refused to honour the Treaty. In his mind, Antioch was his by right of conquest. He saw no reason to hand it over to someone who had not been involved in the Crusade, and had indeed actively worked against it (as the Crusaders believed). The Crusaders seem to have felt Alexios had tricked Bohemond into giving him Antioch; they already believed Alexios was devious and untrustworthy and this may have confirmed their beliefs. The treaty referred to Tancred as the illegal holder of Antioch, and Alexios had expected Bohemond to expel him or somehow control him. Tancred also did not allow a Greek Patriarch to enter the city; instead, Greek Patriarchs were appointed in Constantinople and nominally held power there.


          The question of the status of Antioch and the adjacent Cilician cities troubled the Empire for many years afterwards. Although the Treaty of Devol never came into effect, it provided the legal basis for Byzantine negotiations with the crusaders for the next thirty years, and for imperial claims to Antioch during the reigns of John II and Manuel I. Therefore, John II attempted to impose his authority, traveling to Antioch himself in 1137 with his army and besieging the city. The citizens of Antioch tried to negotiate, but John demanded the unconditional surrender of the city. After asking the permission of the King of Jerusalem, Fulk, which he received, Raymond, the Prince of Antioch, agreed to surrender the city to John. The agreement, by which Raymond swore homage to John, was explicitly based on the Treaty of Devol, but went beyond it: Raymond, who was recognized as an imperial vassal for Antioch, promised the Emperor free entry to Antioch, and undertook to hand over the city in return for investiture with Aleppo, Shaizar, Homs and Hama as soon as these were conquered from the Muslims. Then, Raymond would rule the new conquests and Antioch would revert to direct imperial rule. The campaign finally failed, however, partly because Raymond and Joscelin II, Count of Edessa, who had been obliged to join John as his vassals, did not pull their weight. When, on their return to Antioch, John insisted on taking possession of the city, the two princes organized a riot. John found himself besieged in the city, and was forced to leave in 1138, recalled to Constantinople. He diplomatically accepted Raymond's and Joscelin's insistence that they had nothing to do with the rebellion. John repeated his operation in 1142, but he unexpectedly died, and the Byzantine army retired.
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          It was not until 1158, during the reign of Manuel I, that Antioch truly became a vassal of the empire, after Manuel forced Prince Raynald of Chatillon to swear fealty to him in punishment for Raynald's attack on Byzantine Cyprus. The Greek Patriarch was restored, and ruled simultaneously with the Latin Patriarch. Antioch, weakened by powerless regents after Raynald's capture by the Muslims in 1160, remained a Byzantine vassal state until 1182 when internal divisions following Manuel's death in 1180 hindered the Empire's ability to enforce its claim.


          In the Balkan frontier, the Treaty of Devol marked the end of the Norman threat to the southern Adriatic littoral during Alexios' reign and later; the efficacy of the frontier defenses deterred any further invasions through Dyrrachium for most of the 12th century.
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          The Treaty of Versailles was a peace treaty that officially ended World War I. It was signed on June 28, 1919, exactly 5 years after the assassination of Archduke Franz Ferdinand, one of the events that triggered the start of the war. Although the armistice signed on November 11, 1918 put an end to the actual fighting, it took six months of negotiations at the Paris Peace Conference to conclude a peace treaty. Of the many provisions in the treaty, one of the most important and controversial provisions required Germany and its allies to accept full responsibility for causing the war and, under the terms of articles 231-248, disarm, make substantial territorial concessions and pay reparations to certain countries that had formed the Entente powers. The Treaty was undermined by subsequent events starting as early as 1922 and was widely flouted by the mid thirties.


          The result of these competing and sometimes incompatible goals among the victors was a compromise that left nobody satisfied. Germany was neither pacified nor conciliated, which, in retrospect, did not bode well for the future of Germany, Europe or the world as a whole.


          


          France's aims


          France had some 1.5 million military personnel and 400,000 (estimated) civilians dead (see World War I casualties), and much of the western front had been fought on French soil. Thus, French Prime Minister, Georges Clemenceau, largely represented the people of France in that he wanted revenge upon the German nation. Clemenceau wanted to impose policies deliberately meant to cripple Germany militarily, politically, and economically.


          Clemenceau's intentions were simple: Germany's military to be not only weakened for the time being, but permanently weakened so as never to be able to invade France again. Clemenceau also wanted to symbolically destroy the old, militaristic Germanysomething that could have been achieved by never allowing the pre-1914 politicians back into politics and by hanging the Kaiser (who had abdicated towards the end of the war and fled to the Netherlands). He also wanted to protect secret treaties and impose naval blockades around Germany; so that France could control trade imported to and exported goods from the defeated country. Clemenceau was the most radical member of the Big Four, and received the nickname "Le Tigre" (Tiger) for this reason.


          Most Frenchmen agreed that France should be given control of many of Germany's factories. Coal from the Ruhr industrial region was transported to France by train. French military forces had taken over towns in key locations such as Gau Algesheim, forcing homelessness upon its inhabitants. German railroad workers sabotaged coal shipments to France. Around 200 German railroad workers involved in sabotage were executed by French authorities.


          George Clemenceau of France wanted reparations from Germany to rebuild the war-torn country. In all, approximately 750,000 houses and 23,000 factories had been destroyed, and money was demanded to pay for reconstruction. They also wanted to drastically reduce the number of soldiers in the German army to a controllable point. As part of the reparations, France wanted to be given control of many of Germany's factories.


          


          Britain's aims


          Prime Minister David Lloyd George supported reparations, but to a lesser extent than the French. Lloyd George was aware that if the demands made by France were carried out, France could become extremely powerful in Central Europe, and a delicate balance could be unsettled. Lloyd George was also worried by Woodrow Wilson's proposal for " self-determination" and, like the French, wanted to preserve his own nation's empire. This position was part of the competition between two of the world's greatest empires, and their battle to preserve them. Like the French, Lloyd George also supported naval blockades and secret treaties.


          It is often suggested that Lloyd George represented the middle ground between the idealistic Wilson and the vengeful Clemenceau. However, his position was a great deal more delicate than it first appears. The British public wanted to punish Germany in a similar fashion to the French for its apparent sole responsibility for the outbreak of the war, and had been promised such a treaty in the 1918 election that Lloyd George had won. There was also pressure from the Conservatives (who were part of the coalition government) demanding that Germany be punished severely in order to prevent such a war in the future as well as preserving Britain's empire. However, domestic public pressure was increasingly encouraging the de-scaling of the German empire. Lloyd George did manage to increase the overall reparations payment and Britain's share by demanding compensation for the huge number of widows, orphans, and men left unable to work through injury, due to the war.


          However, Lloyd George was aware of the potential trouble that could come from an embittered Germany, and he felt that a less harsh treaty that did not engender vengeance would be better at preserving peace in the long run. Another factor was that Germany was Britain's second largest trade partner, and a reduced German economy due to reparations would lower Britain's trade. Moreover, he (and Clemenceau) recognized that America's status as an economic superpower would lead to the U.S. becoming a military superpower in the future, and subsequently, Wilson's idealistic stance could not be laughed at if Britain and France were to remain on good terms with the United States. This helps to understand why the League of Nations, Wilson's main idea (along with self-determination) based on the liberal peace thesis, was apparently jumped at by Britain and France when Wilson arrived at the peace conference. Furthermore, Britain wanted to maintain the 'Balance of Power'  no country within Europe being allowed to become a great deal more powerful than the others. If France's wishes were carried out, then not only would Germany be crippled, but France would soon become the main superpower, and so disrupt the Balance of Power in two ways.


          Lloyd George's aims can be summarized as follows:


          
            	To defend British interests by preserving Britain's naval supremacy that had been threatened by Germany in the run up to the war, maintaining Britain's empire.


            	To reduce Germany's future military power and to obtain reparations.


            	To avoid an embittered Germany that would seek revenge and threaten peace in the long term future.


            	To help Germany economically to become a strong trading partner with Britain.

          


          


          United States' Aims


          Since there had been strong non-interventionist sentiment before and after the United States entered the war in April 1917, many Americans felt eager to extricate themselves from European affairs as rapidly as possible. The United States took a more conciliatory view towards the issue of German reparations. Americans also wanted to ensure the success of future trading opportunities and favourably collect on the European debt.


          Before the end of the war, President Woodrow Wilson, along with other American officials including Edward Mandell House, put forward his Fourteen Points which were less harsh than what the French or British wanted and which the German public thought that the Treaty would be based around, giving them hope, if albeit false.


          Wilson also did not want any more secret diplomacy,e.g. secret alliances, treaties etc. He also demanded that Germany should have a reduction in armament, which meant that their army would be reduced to a smaller size to make another war completely out of the question. He also wanted other nations to do the same, limiting the risk of war further, as he makes clear in point IV.


          Here are the Fourteen Points from Woodrow Wilson's speech given during the Paris Peace Conference:


          
            	Open covenants of peace, openly arrived at, after which there shall be no private international understandings of any kind but diplomacy shall proceed always frankly and in the public view.


            	Absolute freedom of navigation upon the seas, outside territorial waters, alike in peace and in war, except as the seas may be closed in whole or in part by international action for the enforcement of international covenants.


            	The removal, so far as possible, of all economic barriers and the establishment of an equality of trade conditions among all the nations consenting to the peace and associating themselves for its maintenance.


            	Adequate guarantees given and taken that national armaments will be reduced to the lowest point consistent with domestic safety.


            	A free, open-minded, and absolutely impartial adjustment of all colonial claims, based upon a strict observance of the principle that in determining all such questions of sovereignty the interests of the populations concerned must have equal weight with the equitable claims of the government whose title is to be determined.


            	The evacuation of all Prussian territory and such a settlement of all questions affecting Russia as will secure the best and freest cooperation of the other nations of the world in obtaining for her an unhampered and unembarrassed opportunity for the independent determination of her own political development and national policy and assure her of a sincere welcome into the society of free nations under institutions of her own choosing; and, more than a welcome, assistance also of every kind that she may need and may herself desire. The treatment accorded Russia by her sister nations in the months to come will be the acid test of their good will, of their comprehension of her needs as distinguished from their own interests, and of their intelligent and unselfish sympathy.


            	Belgium, the whole world will agree, must be evacuated and restored, without any attempt to limit the sovereignty which she enjoys in common with all other free nations. No other single act will serve as this will serve to restore confidence among the nations in the laws which they have themselves set and determined for the government of their relations with one another. Without this healing act the whole structure and validity of international law is forever impaired.


            	All French territory should be freed and the invaded portions restored, and the wrong done to France by Prussia in 1871 in the matter of Alsace-Lorraine, which has unsettled the peace of the world for nearly fifty years, should be righted, in order that peace may once more be made secure in the interest of all.


            	A readjustment of the frontiers of Italy should be effected along clearly recognizable lines of nationality.


            	The peoples of Austria-Hungary, whose place among the nations we wish to see safeguarded and assured, should be accorded the freest opportunity of autonomous development.


            	Romania, Serbia, and Montenegro should be evacuated; occupied territories restored; Serbia accorded free and secure access to the sea; and the relations of the several Balkan states to one another determined by friendly counsel along historically established lines of allegiance and nationality; and international guarantees of the political and economic independence and territorial integrity of the several Balkan states should be entered into.


            	The Turkish portions of the present Ottoman Empire should be assured a secure sovereignty, but the other nationalities which are now under Turkish rule should be assured an undoubted security of life and an absolutely unmolested opportunity of an autonomous development, and the Dardanelles should be permanently opened as a free passage to the ships and commerce of all nations under international guarantees.


            	An independent Polish state should be erected which should include the territories inhabited by indisputably Polish populations, which should be assured a free and secure access to the sea, and whose political and economic independence and territorial integrity should be guaranteed by international covenant.


            	A general association of nations must be formed under specific covenants for the purpose of affording mutual guarantees of political independence and territorial integrity to great and small states alike.

          


          


          Negotiations
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          Negotiations between the Allied powers started on January 18 in the Salle de l'Horloge at the French Foreign Ministry, commonly known by its location, the Quai d'Orsay. Initially, 70 delegates of 26 nations participated in the negotiations. Having been defeated, Germany, Austria, and Hungary were excluded from the negotiations. Russia was also excluded because it had negotiated a separate peace with Germany in 1917, in which Germany gained a large fraction of Russia's land and resources.


          Until March 1919, the most important role for negotiating the extremely complex and difficult terms of the peace fell to the regular meetings of the "Council of Ten" (head of government and foreign minister) composed of the five major victors (the United States, France, Great Britain, Italy, and Japan). As this unusual body proved too unwieldy and formal for effective decision-making, Japan and - for most of the remaining conference - the foreign ministers left the main meetings, so that only the "Big Four" remained. After Italy left the negotiations (only to return to sign in June) having its territorial claims to Fiume rejected, the final conditions were determined by the leaders of the "Big Three" nations: United States, France, and Great Britain. The "Big Three" that negotiated the treaty consisted of Prime Minister David Lloyd George of the United Kingdom, Prime Minister Georges Clemenceau of France, and President Woodrow Wilson of the United States of America. The Prime Minister of Italy, Vittorio Orlando, played a minor part in the discussions. Germany was not invited to discuss the treaty. At Versailles, it was difficult to decide on a common position because their aims conflicted with one another. The result was an "unhappy compromise". Henry Kissinger called the treaty a "brittle compromise agreement between American utopism and European paranoia - too conditional to fulfil the dreams of the former, too tentative to alleviate the fears of the latter."


          


          Initial rejection of the terms by Germany


          On April 29, the German delegation under the leadership of the foreign minister Ulrich Graf von Brockdorff-Rantzau arrived in Versailles. On May 7, the anniversary of the sinking of the RMS Lusitania, the Germans finally received the peace conditions agreed upon by the victors. Terms imposed by the treaty on Germany included partitioning a certain amount of its own territory to a number of surrounding countries, being stripped of all of its overseas colonies, particularly those in Africa, and limiting its ability to make war again, by restrictions on the size of its military. Because Germany was not allowed to take part in the negotiations, the German government issued a protest to what it considered to be unfair demands, and soon afterwards withdrew from the proceedings.


          


          A new German government accepts the treaty


          On June 20, a new government under Chancellor Gustav Bauer was installed in Germany after Philipp Scheidemann resigned. Germany finally agreed to the conditions with 237 vs. 138 votes on June 23.


          On June 28, 1919 the new German foreign minister Hermann Mller and the minister of transport Johannes Bell agreed to sign the treaty, and it was ratified by the League of Nations on January 10, 1920.


          


          Summary of the Treaty


          The Treaty of Versailles in 1919 had a humiliating effect on the German people. Germany had once been a powerful nation; the second biggest industrial power in the world, after the USA. After its defeat in World War I, Germany was forced to accept the crippling terms enforced upon them by the Allies. This involved Germany losing their overseas colonies in Africa and Asia, as well as parts of German territory. Germany was also forced to accept guilt for starting the war.


          Germany also had further military restrictions  the air force was disbanded, the army was limited to 100,000 men and the navy was limited to 15,000 sailors, six battleships and no submarines. Germany was forbidden to put troops in the Rhineland and France was entrusted to patrol it with troops to enforce these restrictions.


          Germany also had to pay reparations for damages ensued by the war. This meant having to pay 6600 million (about $3 billion) in compensation. However, the land that Germany lost included 10% of its industry and 15% of its agricultural land. Therefore, this made the reparations extremely difficult for Germany to pay. In 1923, in order to collect their own compensation, the French occupied the Ruhr region in Germany  the biggest industrial area in the country. This made it even more difficult for Germany to pay other Allies the reparations.


          Kaiser Wilhelm fled from Germany and a new form of government was set up in his place  the Weimar Republic.


          


          Treaty terms


          


          Overview


          The terms of the Treaty, which Germany had no choice but to accept, were announced on May 7, 1919. Germany lost:


          
            	
              
                	13% of its national territory


                	All of its overseas colonies (including Kamerun, German East Africa, German Southwest Africa, Togoland and German New Guinea)


                	12.5% of its population


                	16% of its coalfields, and half its iron and steel industry.

              

            

          


          


          Territorial restrictions on Germany


          
            	
              
                	Alsace-Lorraine yielded to France.


                	Saar coal fields placed under French control for 15 years.


                	Annexation of Austria prohibited.


                	Annexation of Czechoslovakia prohibited.


                	Annexation of Poland and Danzig prohibited.

              

            

          


          
            	
              
                	Loss of all overseas colonies.


                	Part of Upper Silesia ceded to Poland.

              

            

          


          Lithuania, Estonia and Latvia became independent states (acquired by Germany from Russia at Brest-Litovsk).


          


          Military Restrictions on Germany


          
            	
              
                	The Rhineland to be a demilitarized zone.


                	The German armed forces cannot number more than 100,000 troops and no conscription.


                	Enlisted men to be retained for at least 12 years; officers to be retained for at least 25 years.


                	Manufacturing of weapons is prohibited.


                	Import and export of weapons is prohibited.


                	Manufacture or stockpiling of poison gas is prohibited.


                	Tanks are prohibited.


                	Naval forces limited to 15,000 men, 6 battleships (no more than 10,000 tons displacement each), 6 cruisers (no more than 6,000 tons displacement each), 12 destroyers (no more than 800 tons displacement each) and 12 torpedo boats (no more than 200 tons displacement each).


                	Submarines are prohibited.


                	Military aircraft are prohibited.


                	Artillery is prohibited.


                	Blockades on ports are prohibited.

              

            

          


          


          Legal Restrictions on Germany


          
            	
              
                	Article 231: forced to accept sole responsibility of war and had to promise to make good all the damage done to civilian population of the allies. Also known as the "War Guilt Clause".


                	Article 227: former German emperor, Wilhelm II was charged with supreme offence against international morality. He was to be tried as a war criminal.


                	Article 228-230: many were tried as war criminals. Some could not be tried as they were hiding.

              

            

          


          


          Territorial losses
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          On its eastern frontier Germany was forced to cede to the newly independent Poland the province of West Prussia, thereby granting Poland access to the Baltic Sea, while the province of East Prussia returned to its former status as an exclave which it enjoyed in 1657-1772 as part of Brandenburg. Danzig was declared a free city under the permanent governance of the League of Nations. Much of the province of Posen, which, like West Prussia, had been acquired by Prussia in the late 18th-century partitions of Poland, was likewise granted to the restored Polish state. A significant portion of coal-rich and industrially developed Upper Silesia was also transferred from Germany to Poland, as the result of a later plebiscite (The disinterest of the officials conducting those and other plebiscites in postwar Germany is questionable).


          Germany was also compelled to yield control of its colonies. Although these colonies had proven to be economic liabilities, they had also been symbols of the world-power status that Germany had gained in the 1880s and '90s. Article 156 of the treaty transferred German concessions in Shandong, China to Japan rather than returning sovereign authority to China. Chinese outrage over this provision led to demonstrations and a cultural movement known as the May Fourth Movement and influenced China not to sign the treaty. China declared the end of its war against Germany in September 1919 and signed a separate treaty with Germany in 1921.


          Besides the loss of the German colonial empire the territories Germany lost were:


          
            	Alsace-Lorraine, the territories which were ceded to Germany in accordance with the Preliminaries of Peace signed at Versailles on February 26, 1871, and the Treaty of Frankfurt of May 10, 1871, were restored to French sovereignty without a plebiscite as from the date of the Armistice of November 11, 1918. (area 14,522 km, 1,815,000 inhabitants (1905)).


            	Northern Schleswig was returned to Denmark following a plebiscite on 14 February 1920 (area 3,984 km, 163,600 inhabitants (1920)). The territory surrendered to Denmark included the German-dominated town of Tondern ( Tnder), Hadersleben ( Haderslev which was predominantly Danish and two additional towns, Apenrade ( Aabenraa) and Sonderburg ( Snderborg) that were split more evenly between the two sides but with small German majorities. The rural districts of Northern Schleswig were overwhelmingly Danish, in particular the northern, western and eastern regions. Central Schleswig, including the city of Flensburg, opted to remain German in a separate referendum on 14 March 1920.


            	Most of the Prussian provinces of Posen and of West Prussia, which Prussia had annexed in Partitions of Poland (1772-1795), were ceded to Poland. This territory had already been liberated by local Polish population during the Great Poland Uprising of 1918-1919 (area 53,800 km, 4,224,000 inhabitants (1931), including 510 km and 26,000 inhabitants from Upper Silesia) (This includes parts of West Prussia that were ceded to Poland to provide free access to the sea, creating the Polish Corridor.


            	The Hlučnsko ( Hultschin) area of Upper Silesia to Czechoslovakia (area 316 or 333 km, 49,000 inhabitants).


            	The eastern part of Upper Silesia to Poland (area 3,214,km, 965,000 inhabitants), after the plebiscite for the whole of Upper Silesia, which was provided for in the Treaty, and the ensuing partition along voting lines in Upper Silesia by the League of Nations following protests by the Polish inhabitants.


            	The area of German cities Eupen and Malmedy to Belgium. The trackbed of the Vennbahn railway also transferred to Belgium.


            	The area of Soldau in East Prussia (railway station on the Warsaw- Danzig route) to Poland (area 492 km),


            	The northern part of East Prussia known as Memel Territory under control of France, later occupied by Lithuania.


            	From the eastern part of West Prussia and the southern part of East Prussia, after the East Prussian plebiscite a small area to Poland,


            	The province of Saarland to be under the control of the League of Nations for 15 years, after that a plebiscite between France and Germany, to decide to which country it would belong. During this time the coal to be sent to France.


            	The port of Danzig with the delta of the Vistula River at the Baltic Sea was made the Freie Stadt Danzig (Free City of Danzig) under the League of Nations (area 1,893 km, 408,000 inhabitants (1929)).


            	Germany acknowledges and will respect strictly, the independence of Austria.

          


          


          Reparations


          Article 231 of the Treaty of Versailles assigned blame for the war to Germany; much of the rest of the Treaty set out the reparations that Germany would pay to the Allies.


          The total sum due was decided by an Inter-Allied Reparations Commission. The war reparations that Entente demanded from Germany was 226 billion Reichsmarks in gold (around 11.3 billion), then reduced to 132 billion Reichsmarks. In 1921, this number was officially put at 4,990,000,000, or 132 billion marks.


          The Versailles reparation impositions were partly a reply to the reparations placed upon France by Germany through the 1871 Treaty of Frankfurt signed after the Franco-Prussian War. Note however that the amount of the reparations demanded in the treaty of Versailles were comparatively larger (5B Francs vs. 132B Reichsmark). Indemnities of the Treaty of Frankfurt were in turn calculated, on the basis of population, as the precise equivalent of the indemnities imposed by Napoleon I on Prussia in 1807. The Versailles Reparations came in a variety of forms, including coal, steel, intellectual property (eg. the patent for Aspirin) and agricultural products, in no small part because currency reparations of that order of magnitude would lead to hyperinflation, as actually occurred in postwar Germany. While the economic ruination this would inflict on Germany did not significantly distress the French government, the subsequent devaluation of their own reparations did.


          The standard view is that the reparations, particularly forcing Germany to accept the entire blame, were the cause of Germany's economic woes and the concomitant rise of Nazism to power.


          


          League of Nations


          The treaty provided for the creation of the League of Nations, a major goal of U.S. President Woodrow Wilson. The League of Nations was intended to arbitrate international disputes and thereby avoid future wars. Only three of Wilson's Fourteen Points were realized, since Wilson was compelled to compromise with Clemenceau, Lloyd George and Orlando on some points in exchange for retaining approval of Wilson's "fourteenth point", the League of Nations.


          


          Reaction to the treaty


          


          Reaction of the Allies


          In the eyes of the French people, Clemenceau failed to achieve all of their demands through the Treaty of Versailles. As a result, he was voted out of office in the elections of January 1920.


          Britain as a whole was at first content, because it succeeded in securing more favourable German eastern frontiers, e.g. plebiscites on areas previously assigned to Poland ( Masuria, southern Warmia, Upper Silesia) and creation of the Free City of Danzig. Even then Britain felt that the Treaty was too harsh to Germany, causing dissatisfaction that might potentially lead to trouble in the future. In the United States, it was seen as Europe's problem, but it was also widely believed that the Treaty was too harsh.
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          The United States Senate refused to ratify the Treaty of Versailles in 1919, making it invalid in the United States and effectively hamstringing the nascent League of Nations envisioned by Wilson. The largest obstacle faced in the ratification of the Treaty of Versailles was the opposition of Henry Cabot Lodge. It has also been said that Wilson himself was the second-largest obstacle, primarily because he refused to support the treaty with any of the alterations proposed by the United States Senate. As a result, the United States did not join the League of Nations, despite Wilson claiming that he could


          
            "...predict with absolute certainty that within another generation there will be another world war if the nations of the world do not concert the method by which to prevent it.""

          


          Those who were present at negotiations were also not convinced with the Treaty, as Edward Mandell House wrote in his diary on 29 June 1919


          
            "I am leaving Paris, after eight fateful months, with conflicting emotions. Looking at the conference in retrospect, there is much to approve and yet much to regret. It is easy to say what should have been done, but more difficult to have found a way of doing it. To those who are saying that the treaty is bad and should never have been made and that it will involve Europe in infinite difficulties in its enforcement, I feel like admitting it. But I would also say in reply that empires cannot be shattered, and new states raised upon their ruins without disturbance. To create new boundaries is to create new troubles. The one follows the other. While I should have preferred a different peace, I doubt very much whether it could have been made, for the ingredients required for such a peace as I would have were lacking at Paris."

          


          


          Reaction in Germany


          The treaty evoked an angry and hostile reception in Germany from the moment its contents were made public. The Germans were outraged and horrified at the result - since Wilson's idealistic fourteen points had painted the picture of a different outcome. They did not feel that they were responsible for starting the war nor did they feel as though they had lost. The German people had understood the negotiations at Versailles to be a peace conference and not a surrender. At first, the new government refused to sign the agreement, and the German navy sank its own ships in protest of the treaty. The sinking hardened Allied attitudes and the Allies demanded, by ultimatum, that Germany sign the treaty within twenty-four hours. The alternative was understood to be a resumption of hostilities, with the fighting now on German soil.


          Faced with this crisis, the German provisional government in Weimar was thrown into upheaval. What hand would not wither that binds itself and us in these fetters? asked Chancellor Philipp Scheidemann who then resigned rather than agree to the Treaty. Army chief Paul von Hindenburg did the same, after declaring the army unable to defend Germany against Western attack. With four hours to go German President Friedrich Ebert agreed to the terms. The German delegation to Paris signed the treaty on June 28, 1919, exactly five years after the assassination of Archduke Franz Ferdinand of Austria.


          Conservatives, nationalists and ex-military leaders began to speak critically about the peace and Weimar politicians, socialists, communists, and Jews were viewed with suspicion due to their supposed extra-national loyalties. It was rumoured that they had not supported the war and had played a role in selling out Germany to its enemies. These November Criminals, or those who seemed to benefit from the newly formed Weimar Republic, were seen to have "stabbed them in the back" on the home front, by either criticizing German nationalism, instigating unrest and strikes in the critical military industries or profiteering. In essence the accusation was that the accused committed treason against the "benevolent and righteous" common cause.


          These theories were given credence by the fact that when Germany surrendered in November 1918, its armies were still in French and Belgian territory. Not only had the German Army been in enemy territory the entire time on the Western Front, but on the Eastern Front, Germany had already won the war against Russia, concluded with the Treaty of Brest-Litovsk. In the West, Germany had seemed to come close to winning the war with the Spring Offensive. Contributing to the Dolchstolegende, its failure was blamed on strikes in the arms industry at a critical moment of the offensive, leaving soldiers with an inadequate supply of material. The strikes were seen to be instigated by treasonous elements, with the Jews taking most of the blame. This overlooked Germany's strategic position and ignored how the efforts of individuals were somewhat marginalized on the front, since the belligerents were engaged in a new kind of war. The industrialization of war had dehumanized the process, and made possible a new kind of defeat which the Germans suffered as a total war emerged.


          Nevertheless, this myth of domestic betrayal resonated among its audience, and its claims would codify the basis for public support for the emerging Nazi Party, under a racialist-based form of nationalism. The anti-Semitism was intensified by the Bavarian Soviet Republic, a Communist government which ruled the city of Munich for two weeks before being crushed by the Freikorps militia. Many of the Bavarian Soviet Republic's leaders were Jewish, a fact that allowed anti-Semitic propagandists to make the connection with " Communist treason".


          


          Technical consequences


          Since neither rockets nor glider aircraft were mentioned in the Versailles treaty, Germany spent money on these technologies, including Wernher von Braun's rocket experiments, which in no doubt helped the development of the future space industry. Large glider aircraft designs led to the design of the large Me-321 during World War II which later was motorized and became the Me-323, the largest land-based plane at the time.


          


          Treaty violations


          The German economy was so weak that only a small percentage of reparations was paid in money. However, even the payment of this small percentage of the original reparations (219 billion Gold Reichsmarks) still placed a significant burden on the German economy, accounting for as much as one third of post-treaty hyperinflation. Furthermore, the provisions forcing the uncompensated removal of resources and industrial equipment sowed further resentment


          Some significant violations (or avoidances) of the provisions of the Treaty were:


          
            	In 1919 the dissolution of the General Staff appeared to happen. However, the core of the General Staff was hidden within another organization, the Truppenamt, where it rewrote all Heer (Army) and Luftwaffe (Air Force) doctrinal and training materials based on the experience of World War I.


            	The Treaty of Rapallo was an agreement in the Italian town of Rapallo on 16 April 1922 between Germany (the Weimar Republic) and Russia SFSR under which each renounced all territorial and financial claims against the other following the Treaty of Brest-Litovsk and World War I. A secret annex signed on 29 July allowed Germany to train their military in Soviet territory, thus violating the terms of the Treaty of Versailles. The first post-war German tanks and aircraft were tested and exercised under this (see Soviet-German relations before 1941).


            	In March 1935, Adolf Hitler violated the Treaty of Versailles by introducing compulsory military conscription in Germany and rebuilding the armed forces. This included a new Navy ( Kriegsmarine), the first full armoured divisions ( Panzerwaffe) and an Air Force (Luftwaffe). For the first time since the war, Germany's armed forces were as strong as those of France.


            	In June 1935 the elements of the Treaty regarding Germany's navy were abandoned by the United Kingdom with the signing of the Anglo-German Naval Agreement.


            	In March 1936, Hitler violated the Treaty by reoccupying the demilitarized zone in the Rhineland.


            	In March 1938, Hitler violated the Treaty by annexing Austria in the Anschluss.


            	In March 1939, Hitler violated the Treaty by occupying the rest of Czechoslovakia.


            	In September 1939, Hitler violated the Treaty by invading Poland, thus initiating World War II in Europe.

          


          


          Historical assessments


          A common view is that France's Clemenceau was the most vigorous in his pursuit of revenge against Germany, the Western Front of the war having been fought chiefly on French soil. This treaty was felt to be unreasonable at the time because it was a peace dictated by the victors that put the full blame for the war on Germany.


          Henry Kissinger called the treaty a "brittle compromise agreement between American utopianism and European paranoia  too conditional to fulfil the dreams of the former, too tentative to alleviate the fears of the latter."


          In his book The Economic Consequences of the Peace, Keynes referred to the Treaty of Versailles as a " Carthaginian peace". That analysis was disputed by French Resistance economist tienne Mantoux. During the 1940s, Mantoux wrote a book entitled The Carthaginian Peace, or the Economic Consequences of Mr. Keynes in an attempt to rebut Keynes' claims; it was published after his death.


          More recently it has been argued (for instance by historian Gerhard Weinberg in his book A World At Arms) that the treaty was in fact quite advantageous to Germany. The Bismarckian Reich was maintained as a political unit instead of being broken up, and Germany largely escaped post-war military occupation (in contrast to the situation following World War II.)


          The British military historian Correlli Barnett claimed that the Treaty of Versailles was "extremely lenient in comparison with the peace terms Germany herself, when she was expecting to win the war, had had in mind to impose on the Allies". Furthermore, he claimed, it was "hardly a slap on the wrist" when contrasted with the Treaty of Brest-Litovsk that Germany had imposed on a defeated Russia in March 1918, which had taken away a third of Russia's population, one half of Russia's industrial undertakings and nine-tenths of Russia's coal mines, coupled with an indemnity of six billion marks.


          Barnett also claims that, in strategic terms, Germany was in fact in a superior position following the Treaty than she had been in 1914. Then, Germany's eastern frontiers faced Russia and Austria, who had both in the past balanced German power. But the Austrian empire fractured after the war into smaller, weaker states and Russia was wracked by revolution and civil war. The newly restored Poland was no match for even the defeated Germany.


          In the West, Germany was balanced only by France and Belgium, both of which were smaller in population and less economically vibrant than Germany. Barnett concludes by saying that instead of weakening Germany, the Treaty "much enhanced" German power. Britain and France should have (according to Barnett) "divided and permanently weakened" Germany by undoing Bismarck's work and partitioning Germany into smaller, weaker states so it could never disrupt the peace of Europe again. By failing to do this and therefore not solving the problem of German power and restoring the equilibrium of Europe, Britain "had failed in her main purpose in taking part in the Great War".


          Regardless of modern strategic or economic analysis, resentment caused by the treaty sowed fertile psychological ground for the eventual rise of the Nazi party. Indeed, on Nazi Germany's rise to power, Adolf Hitler resolved to overturn the remaining military and territorial provisions of the Treaty of Versailles. Military build-up began almost immediately, in direct defiance of the Treaty, which, by then, had been destroyed by Hitler in front of a cheering crowd. "It was this treaty which caused a chain reaction leading to World War II" claimed historian Dan Rowling (1951).Various references of the treaty is found throughout many of Hitler's speeches and in pre-war German propaganda.(See also: Nazi propaganda)


          


          Alternative viewpoints


          The interpretation that Germany was seriously weakened and humiliated by the Versailles Treaty has been disputed by some historians. Some arguments include:


          
            	The commissions to supervise disarmament were withdrawn and the reparations payments were reduced and eventually cancelled, to mention just some of the changes made in Germany's favour. It is worth mentioning that the financial burden of reconstruction was shifted from Germany to those countries that were actually occupied and devastated by the war.

          


          
            	Germany's industry and economic potential were less affected than its European enemies, and although weakened by the war, Germany was relatively stronger vis--vis its enemies in 1919 than it had been in 1913.

          


          
            	The creation of Poland, so derided by the critics of Versailles, shielded Germany from its potentially most powerful adversary, Russia. Independent Poland thwarted the Bolshevik advance into a war-weakened Europe at the Battle of Warsaw in 1920, at a time when Germany faced Communist-inspired unrest and revolution.

          


          
            	Germany kept a big chunk of its disputed areas populated by Polish-speaking minorities (especially where the minority was quite passive), while the most active nationalist population seceded. This actually spared Germany many ethnic conflicts that had marked the history of Imperial Germany and helped in the Germanisation of the remaining Poles.

          


          
            	The post-war situation in the Balkans left Germany much more powerful than any of its eastern or south-Eastern European neighbours, none of which showed any signs of working together against Germany.

          


          
            	In short, Germany was strong enough to dominate Europe once more within two decades of its defeat in World War One.

          


          It should also be realized that, if Germany had won the war, it intended to impose a treaty of similar severity on its foes. Its terms would have included


          
            	Annexation of portions of France and Belgium, and all of Luxembourg;

          


          
            	Belgium would receive Nord-Pas de Calais in compensation, but would accept German occupation of all militarily significant areas;

          


          
            	France to pay reparations sufficient to prevent French rearmament for fifteen to twenty years;

          


          
            	France, Belgium, the Netherlands, Denmark, Austria-Hungary, (and Poland, if it becomes independent of Russia) to join an economic association under effective German control. Italy, Sweden, and Norway to join later.
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          A tree is a perennial woody plant. It is most often defined as a woody plant that has secondary branches supported clear of the ground on a single main stem or trunk with clear apical dominance. A minimum height specification at maturity is cited by some authors, varying from 3 m to 6m; some authors set a minimum of 10cm trunk diameter (30cm girth). Woody plants that do not meet these definitions by having multiple stems and/or small size, are called shrubs. Compared with most other plants, trees are long-lived, some of them getting to be several thousand years old and growing to up to 115m (375ft) high.


          Trees are an important component of the natural landscape because of their prevention of erosion and the provision of a specific weather-sheltered ecosystem in and under their foliage. Trees have also been found to play an important role in producing oxygen and reducing carbon dioxide in the atmosphere, as well as moderating ground temperatures. They are also significant elements in landscaping and agriculture, both for their aesthetic appeal and their orchard crops (such as apples). Wood from trees is a common building material. Trees also play an intimate role in many of the world's mythologies (see trees in mythology).


          


          Classification
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          A tree is a plant form that occurs in many different orders and families of plants. Trees show a wide variety of growth forms, leaf type and shape, bark characteristics, and reproductive organs.


          The tree form has evolved separately in unrelated classes of plants, in response to similar environmental challenges, making it a classic example of parallel evolution. With an estimate of 100,000 tree species, the number of tree species worldwide might total 25 percent of all living plant species. The majority of tree species grow in tropical regions of the world and many of these areas have not been surveyed yet by botanists, making species diversity and ranges poorly understood.


          The earliest trees were tree ferns and horsetails, which grew in vast forests in the Carboniferous Period; tree ferns still survive, but the only surviving horsetails are not of tree form. Later, in the Triassic Period, conifers, ginkgos, cycads and other gymnosperms appeared, and subsequently flowering plants in the Cretaceous Period. Most species of trees today are flowering plants ( Angiosperms) and conifers. The listing below gives examples of many well-known trees and how they are typically classified.


          A small group of trees growing together is called a grove or copse, and a landscape covered by a dense growth of trees is called a forest. Several biotopes are defined largely by the trees that inhabit them; examples are rainforest and taiga (see ecozones). A landscape of trees scattered or spaced across grassland (usually grazed or burned over periodically) is called a savanna. A forest of great age is called old growth forest or ancient woodland (in the UK). A young tree is called a sapling.


          


          Morphology
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          The basic parts of a tree are the roots, trunk(s), branches, twigs and leaves. Tree stems consist mainly of support and transport tissues ( xylem and phloem). Wood consists of xylem cells, and bark is made of phloem and other tissues external to the vascular cambium. Trees may be broadly grouped into exogenous and endogenous trees according to the way in which their stem diameter increases. Exogenous trees, which comprise the great majority of trees (all conifers, and almost all broadleaf trees), grow by the addition of new wood outwards, immediately under the bark. Endogenous trees, mainly in the monocotyledons (e.g., palms and dragon trees), but also cacti, grow by addition of new material inwards.


          As an exogenous tree grows, it creates growth rings as new wood is laid down concentrically over the old wood. In species growing in areas with seasonal climate changes, wood growth produced at different times of the year may be visible as alternating light and dark, or soft and hard, rings of wood. In temperate climates, and tropical climates with a single wet-dry season alternation, the growth rings are annual, each pair of light and dark rings being one year of growth; these are known as annual rings. In areas with two wet and dry seasons each year, there may be two pairs of light and dark rings each year; and in some (mainly semi-desert regions with irregular rainfall), there may be a new growth ring with each rainfall. In tropical rainforest regions with constant year-round climate, growth is continuous and the growth rings are not visible with no change in the wood texture. In species with annual rings, these rings can be counted to determine the age of the tree, and used to date cores or even wood taken from trees in the past, a practice is known as the science of dendrochronology. Very few tropical trees can be accurately aged in this manner. Age determination is also impossible in endogenous trees.


          The roots of a tree are generally embedded in earth, providing anchorage for the above-ground biomass and absorbing water and nutrients from the soil. It should be noted, however, that while ground nutrients are essential to a tree's growth the majority of its biomass comes from carbon dioxide absorbed from the atmosphere (see photosynthesis). Above ground, the trunk gives height to the leaf-bearing branches, aiding in competition with other plant species for sunlight. In many trees, the arrangement of the branches optimizes exposure of the leaves to sunlight.


          Not all trees have all the plant organs or parts mentioned above. For example, most palm trees are not branched, the saguaro cactus of North America has no functional leaves, tree ferns do not produce bark, etc. Based on their general shape and size, all of these are nonetheless generally regarded as trees. Sometimes size is the most important consideration. A plant form that is similar to a tree, but generally having smaller, multiple trunks and/or branches that arise near the ground, is called a shrub. However, no precise differentiation between shrubs and trees is possible. Given their small size, bonsai plants would not technically be 'trees', but one should not confuse reference to the form of a species with the size or shape of individual specimens. A spruce seedling does not fit the definition of a tree, but all spruces are trees.


          


          Record breaking trees


          The world's champion trees can be considered on several factors; height, trunk diameter or girth, total size, and age. It is significant that in each case, the top position is always held by a conifer, though a different species in each case; in most measures, the second to fourth places are also held by conifers.


          


          Tallest trees


          The heights of the tallest trees in the world have been the subject of considerable dispute and much (often wild) exaggeration. Modern verified measurement with laser rangefinders combined with tape drop measurements made by tree climbers, carried out by the U.S. Eastern Native Tree Society has shown that most older measuring methods and measurements are unreliable, often producing exaggerations of 5% to 15% above the real height. Historical claims of trees of 117m (384ft), 130m (427ft), and even 150m (492ft), are now largely disregarded as unreliable, fantasy or outright fraud (however, see "Tallest specimens" chapter in Eucalyptus regnans article). The following are now accepted as the top five tallest reliably measured species:


          
            	Coast Redwood Sequoia sempervirens: 115.55m (379.1ft), Redwood National Park, California, United States


            	Coast Douglas-fir Pseudotsuga menziesii: 99.4m (326.1ft), Brummit Creek, Coos County, Oregon, United States


            	Australian Mountain-ash Eucalyptus regnans: 97.0m (318.2ft), Styx Valley, Tasmania, Australia


            	Sitka Spruce Picea sitchensis: 96.7m (317.3ft), Prairie Creek Redwoods State Park, California, United States


            	Giant Sequoia Sequoiadendron giganteum: 94.9m (311.4ft), Redwood Mountain Grove, Kings Canyon National Park, California, United States
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          Stoutest trees


          The girth ( circumference) of a tree is much easier to measure than the height, as it is a simple matter of stretching a tape round the trunk, and pulling it taut to find the circumference. Despite this, UK tree author Alan Mitchell made the following comment about measurements of yew trees in a handbook "Conifers in the British Isles":


          
            	"The aberrations of past measurements of yews are beyond belief. For example, the tree at Tisbury has a well-defined, clean, if irregular bole at least 1.5m long. It has been found to have a girth which has dilated and shrunk in the following way: 11.28 m (1834 Loudon), 9.3m (1892 Lowe), 10.67m (1903 Elwes and Henry), 9.0 m (1924 E. Swanton), 9.45m (1959 Mitchell) .... Earlier measurements have therefore been omitted."

          


          As a general standard, tree girth is taken at 'breast height'; this is defined differently in different situations, with most forestry measurements taking girth at 1.3 m above ground, while those who measure ornamental trees usually measure at 1.5 m above ground; in most cases this makes little difference to the measured girth. On sloping ground, the "above ground" reference point is usually taken as the highest point on the ground touching the trunk, but some use the average between the highest and lowest points of ground. Some of the inflated old measurements may have been taken at ground level. Some past exaggerated measurements also result from measuring the complete next-to-bark measurement, pushing the tape in and out over every crevice and buttress.


          Modern trends are to cite the tree's diameter rather than the circumference; this is obtained by dividing the measured circumference by ; it assumes the trunk is circular in cross-section (an oval or irregular cross-section would result in a mean diameter slightly greater than the assumed circle). This is cited as dbh ( diameter at breast height) in tree and forestry literature.


          A further problem with measuring baobabs Adansonia is that these trees store large amounts of water in the very soft wood in their trunks. This leads to marked variation in their girth over the year, swelling to a maximum at the end of the rainy season, minimum at the end of the dry season. Although baobabs have some of the highest girth measurements of any trees, no accurate measurements are currently available, but probably do not exceed 10-11 m (3336ft) diameter.


          The stoutest living single-trunk species in diameter, excluding baobabs, are:


          
            	Montezuma Cypress Taxodium mucronatum: 11.62m (38.1ft), rbol del Tule, Santa Maria del Tule, Oaxaca, Mexico. Note though that this diameter includes buttressing; the actual idealised diameter of the area of its wood is 9.38m (30.8ft).


            	Giant Sequoia Sequoiadendron giganteum: 8.85m (29ft), General Grant tree, Grant Grove, California, United States


            	Coast Redwood Sequoia sempervirens: 7.44m (24.4ft), Prairie Creek Redwoods State Park, California, United States.


          


          Charles Darwin reported finding Fitzroya cupressoides with trunk circumferences of up to 40 m (130ft) implying a diameter of about 12 m (40ft), but this may be an anomaly as the largest known measurements are about 5 m.


          An addition problem lies in cases where multiple trunks (whether from an individual tree or multiple trees) grow together. The Sacred Fig is a notable example of this, forming additional 'trunks' by growing adventitious roots down from the branches, which then thicken up when the root reaches the ground to form new trunks; a single Sacred Fig tree can have hundreds of such trunks.


          Occasionally, errors may occur due to confusion between girth ( circumference) and diameter.


          


          Largest trees


          The largest trees in total volume are those which are both tall and of large diameter, and in particular, which hold a large diameter high up the trunk. Measurement is very complex, particularly if branch volume is to be included as well as the trunk volume, so measurements have only been made for a small number of trees, and generally only for the trunk. No attempt has ever been made to include root volume. Measuring standards vary (for example, Del Norte Titan below, is listed as the largest coastal redwood, but the Lost Monarch in Jedediah Smith Redwoods State Park is even larger at over 42,000 cubic feet).


          The top four species measured so far are:


          
            	Giant Sequoia Sequoiadendron giganteum: 1,489m (55,040cuft), General Sherman


            	Coast Redwood Sequoia sempervirens: 1,045m (36,890cuft), Del Norte Titan tree


            	Western Redcedar Thuja plicata: 500m (17,650cuft ), Quinault Lake Redcedar


            	Kauri Agathis australis: circa 400m (15,000cuft), Tane Mahuta tree (total volume, including branches, 516.7m/18,247cuft)

          


          However, the Alerce Fitzroya cupressoides, as yet un-measured, may well slot in at third or fourth place, and Montezuma Cypress Taxodium mucronatum and other giants are also likely to be high in the list. The largest angiosperm tree is a Australian Mountain-ash (Eucalyptus regnans) in Tasmania, known as the 'Two Towers' tree, with a volume of 430 m (15,185cuft).


          


          Oldest trees


          The oldest trees are determined by growth rings, which can be seen if the tree is cut down or in cores taken from the edge to the center of the tree. Accurate determination is only possible for trees which produce growth rings, generally those which occur in seasonal climates; trees in uniform non-seasonal tropical climates grow continuously and do not have distinct growth rings. It is also only possible for trees which are solid to the centre of the tree; many very old trees become hollow as the dead heartwood decays away. For some of these species, age estimates have been made on the basis of extrapolating current growth rates, but the results are usually little better than guesswork or wild speculation. White (1998) proposes a method of estimating the age of large and veteran trees in the United Kingdom through the correlation between a tree's stem diameter, growth character and age.


          The verified oldest measured ages are:


          
            	Norway Spruce Picea abies: 9,550 years


            	Great Basin Bristlecone Pine ( Methuselah) Pinus longaeva: 4,844 years


            	Alerce Fitzroya cupressoides: 3,622 years


            	Giant Sequoia Sequoiadendron giganteum: 3,266 years


            	Huon-pine Lagarostrobos franklinii: 2,500 years


            	Rocky Mountains Bristlecone Pine Pinus aristata: 2,435 years

          


          Other species suspected of reaching exceptional age include European Yew Taxus baccata (probably over 2,000 years) and Western Redcedar Thuja plicata.


          The oldest reported age for an angiosperm tree is 2293 years for the Sri Maha Bodhi Sacred Fig (Ficus religiosa) planted in 288 BC at Anuradhapura, Sri Lanka; this is also the oldest human-planted tree with a known planting date.


          


          Trees in culture


          The tree has been and still is a popular cultural symbol in most of the world. Common icons are the World tree, for instance Yggdrasil, and the tree of life. The tree often represents nature or the environment itself.
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      This article (see wikipedia.org for authors and sources) is made available under the GNUFreeDocumentationLicense.
    

  


  
    
      
        

        Treecreeper


        
          

          
            
              	Treecreepers
            


            
              	
                [image: ]


                

              
            


            
              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Animalia

                  


                  
                    	Phylum:

                    	Chordata

                  


                  
                    	Class:

                    	Aves

                  


                  
                    	Order:

                    	Passeriformes

                  


                  
                    	Suborder:

                    	Passeri

                  


                  
                    	Family:

                    	Certhiidae

                  

                

              
            


            
              	genera
            


            
              	
                Certhia

                Salpornis

              
            

          


          The treecreepers (Certhiidae) are a family of small passerine birds, consisting of two subfamilies:


          
            	The typical treecreepers (Certhiinae) are a group of seven species found in Europe and Asia, with one representative, the Brown Creeper, in North America.

          


          
            	The Spotted Creeper Salpornis spilonotus (Salpornithinae), which is found in India and Africa.

          


          


          Genera


          
            	Certhia - typical treecreepers


            	Salpornis - Spotted Creeper

          


          There are two other small bird families with treecreeper or creeper in their name, which are not closely related:


          
            	the Australian treecreepers (Climacteridae)


            	the Philippine creepers (Rhabdornithidae)
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          Tree houses, treehouses, or tree forts, are buildings constructed among the branches, around or next to the trunk of one or more mature trees, and are raised above the ground. Tree houses are built and used for recreation, as temporary retreats, and even for permanent habitation.


          


          Shelter


          Tree houses are an option for building eco-friendly facilities in remote forest areas, because they do not require a clearing of a certain area of forest. The wildlife, climate and illumination on ground level in areas of dense close- canopy forest is not well suited for human habitation. In some parts of the tropics, ordinary houses are built in trees or elevated on stilts to keep the living quarters above hazards at ground level, and to keep the occupants and any stored food out of reach of scavenging animals.


          


          Materials
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          Tree houses can be built with a wide range of materials. Traditionally wood is used for the majority of the structure due to its strength and low cost. Builders of tree houses sometimes use recycled materials or parts, such as reclaimed window frames, doors and even carefully pre-inspected, used lumber to, (including, but not limited to) 1) re-use resources, and thereby promote sustainability, 2) stay on a financial budget, 3) add a retro sense of style to the design and architecture of the structure, and/or 4) to contribute to an abstract or abstractual design viewpoint. New technologies and fabrics have led to the development of temporary living structures that are more like tree tents than tree houses.


          


          Popularity


          Since the mid-1990s, recreational tree houses have enjoyed a rise in popularity in countries such as the USA and parts of Europe. This has been due to increased disposable income, better technology for builders, research into safe building practices and an increased interest in environmental issues, particularly sustainable living. This has in turn provided a demand for businesses which cover all the building and design work for their clients.


          


          Tree house building companies


          There are over thirty businesses in Europe and North America that specialize in building tree houses of various degrees of permanence and sophistication, from children's play structures to fully functioning homes.


          


          Building regulations


          Many areas of the world have no specific planning laws for treehouses, so the legal issues can be confusing to both the builder and the local planning departments. Treehouses can be exempt, partially regulated or fully regulated depending on the locale.


          


          Exemption


          In some cases tree houses are given exemption from normal building regulations, as they are not considered to be a building in the normal sense of the word. An exemption may be given to a builder if the treehouse is in a remote or non-urban location.


          


          Partial regulation


          A tree house may be included in the same category as structures such as garden sheds, sometimes called a 'temporary structure'. There may be restrictions on height, distance from boundary and privacy for nearby properties. There are various grey areas in these laws, as they were not specifically designed for tree-borne structures.


          


          Full regulation


          A very small number of planning departments have specific regulations for tree houses, which set out clearly what may be built and where.


          


          Protest communities


          Tree houses have been built by various environmental protest communities around the world, in a technique known as tree sitting. Typical activities in which tree houses may be used as part of a protest are proposed road building or old growth forestry operations. Tree houses are used as a method of defence from which it is difficult and costly to safely evict the protesters and begin work. Julia Butterfly Hill is a particularly well known tree sitter who occupied a Californian Redwood for 738 days, saving the tree and others in the immediate area. Her accommodation consisted of two 3m2 (29 sq ft) platforms 60m (200ft) above the ground.


          


          Korowai tribe


          The Korowai, a Papuan tribe in the southeast of Irian Jaya, live in tree houses, some nearly 40-metre high, presumably as protection against a tribe of neighbouring head-hunters, the Citak.
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          Trench warfare is a form of warfare where both combatants have fortified positions and fighting lines are static. Trench warfare arose when there was a revolution in firepower without similar advances in mobility. The result was a slow and grueling form of defense-oriented warfare in which both sides constructed elaborate and heavily armed trench and dugout systems opposing each other along a front, with soldiers in both trench lines largely defiladed from the other's small arms fire and enclosed by barbed wire. The area between opposing trench lines (known as "no man's land") was fully exposed to small-arms and artillery fire from both sides. Attacks, even successful ones, often sustained severe casualties as a matter of course. Periods of trench warfare occurred during the American Civil War and the Russo-Japanese War and reached peak bloodshed on the Western Front of World War I. Trench warfare is often a sign of attrition warfare.


          
            
              	
            

          


          


          Background


          Trench warfare is nearly as old as warfare itself; however, because of the relatively small size of the armies and the lack of range of the weapons, it was traditionally not possible to defend more than a short defensive line or isolated strong point. Although both the art of fortification and the art of weaponry advanced a great deal as time went on, the traditional rule remained; a fortification required a large body of troops to defend it. Small numbers of troops simply could not maintain a volume of fire sufficient to repel a determined attack.


          Trenches did impede an attacking enemy's movement and provided a psychological benefit for the men manning them. With this in mind, it became common practice for Roman legions to entrench their encampments every night. A fortified camp was extremely hard to assault directly, and a Roman commander who did not wish to engage an enemy could often simply remain encamped.


          Once siege engines (such as the trebuchet) were developed, the techniques involved in assaulting a town or a fortress became well known and ritualisedthe sige en forme. The attacking army would surround a town. Then the town would be asked to surrender. If it did not comply, the besieging army would invest (surround) the town with temporary fortifications to stop sallies from the stronghold or relief getting in. The attackers would then build a length of trenches parallel to the defences and just out of range of defending artillery. They would then dig a trench towards the town in a zigzag pattern so that it could not be enfiladed by defending fire, it also created a good vantage point from which to survey the enemy. Once within artillery range another parallel trench would be dug with gun emplacements. If necessary using the first artillery fire for cover, this process would be repeated until the guns were close enough to be laid accurately to make a breach in the fortifications. In order that the " forlorn hope" and their support troops could get close enough to exploit the breach, more zigzag trenches could be dug even closer to the walls with more parallel trenches to protect and conceal the attacking troops.


          


          Development
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          The first development that was essential for modern trench warfare however was the introduction of mass-conscripted armies during the French Revolution and the Napoleonic Wars. Prior to this, armies still consisted of small numbers of troops, which were unable to defend a large territory for very longbattles were either brief or degenerated into siege warfare. Large armies made it much more difficult for one army to outflank another, but it was still possible with cavalry and infantry charges for one army to break another by a direct assault. An example of early fortified military lines that stretched for many miles were the Lines of Torres Vedras (1810), which was built by the Portuguese under the direction of Royal Engineers of the British Army during the Peninsular war.


          Trench warfare was not limited to Europe, either. The Māori of New Zealand had built stockades called Pā on hills and small peninsulas for centuries before European contact, independent of outside knowledge. These resembled the small Iron Age forts which dot the British and Irish landscapes. When the Māori encountered the British they developed the Pā into a very effective defensive system of trenches, rifle pits and dugouts, which predated similar developments in America and Europe. In the New Zealand land wars for a long time the modern Pā effectively neutralised the overwhelming disparity in numbers and armaments. At Ohaeawai Pā in 1845, at Rangiriri in 1864, and again at Gate Pā in 1864 the British and Colonial Forces discovered that a frontal attack on a defended Pā was both ineffective and extremely costly.


          Frontal assault became increasingly suicidal thanks to the development of improved firearm technology in the mid-19th century. When the American Civil War began in 1861, it was fought with Napoleonic tactics. By 1863, it had many of the characteristics of the First World War, including trenches, rifles, rapid-fire weapons (in WW1, machine guns), field fortifications, and massive casualties. The Battle of Petersburg, near the end of the war, with its trenches and static formations, contrasts sharply with the early battles, such as the First Battle of Bull Run, where manoeuvre was still possible; famous charges, such as George Pickett's at the Battle of Gettysburg, revealed the futility of direct assault on an entrenched opposing line.
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          Several factors were responsible for the change. First, there was the proliferation of rifles (such as the .58 (14.7mm) Springfield), manufactured in the thousands. Effective at double the range of the typical smoothbore of the Napoleonic era (and able to kill a man at over 1000 m), they enabled men sheltering in a trench or behind an improvised obstacle to hold a body of attackers at a much greater distance than before; attackers were unable to cross the swept zone rapidly enough to avoid prohibitive casualties. Rifles had been used with considerable success in the American Revolution and War of 1812, but were slow to reload and often personal hunting weapons of frontiersmen. By the 1850s, the Mini ball allowed rifles, already widely adopted, to become very much more lethal. Second was the persistence of essentially Napoleonic columnar tactics, which magnified losses; only late in the war did open order (or skirmish line) become standard. Thus, the first response to increased firepower (taking cover) and the second (dispersal of troops) were eventually adopted. The third (armour) was not then an option, as it had been in the face of Welsh or Mongol bows; the fourth, speed (crossing the swept zone faster), was not either, for the fastest battlefield transport was the horse, and cavalry proved as vulnerable as infantry to the new weapons. This would persist into World War One.


          Other factors appearing after the end of the American Civil War played a part. The first was the development of barbed wire (invented in 1874), which in itself did only minor harm, but, crucially, could slow the progress of an attacking force and thus enable emplaced gunners to inflict crippling losses. A second was the improvement of artillery. Artillery in one form or another had been a part of warfare since classical times, and from the rise of gunpowder until the development of trench warfare in the 1860s had been the major killing force; it was supplanted only temporarily by the rifle. With the development of steel breechloading guns by Krupp, however, much of its former power was restored (as graphically demonstrated in the Franco-Prussian War of 187071). Third was the introduction of high explosive shells, which amplified killing power up to sixteenfold. Fourth, hydraulic recoil mechanisms, pioneered by the French 75 mm M1897 (the famed "French 75") significantly increased the rate of fire and accuracy. These magnified the effectiveness of artillery to a degree unimaginable in the 1870s. The swept zone between attacker and defender became a " no man's land", too lethal to cross. The introduction of telephone communication permitted artillery spotting far from the physical artillery batteries -- widening artillery usefulness in indirect fire and speeding shifting of targets.


          


          Implementation
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          Although firearms technology and the conscript army dramatically changed the nature of warfare, most armies were completely unaware of the implications of these changes and were not prepared for their consequences. As early as 1864, the opposing armies in the American Civil War were entrenched near Petersburg, Virginia for months, and tactics which were later to be tried in Europe, such as subterranean mines, were employed to break the stalemate -- to little effect.


          At the start of World War I, most armies prepared for a brief war whose strategy and tactics would have been familiar to Napoleon. Indeed, a number of horse cavalry units were brought to the front by train, commanded by officers who did not imagine the factors that would render them useless. Most of these units were never deployed. Infantry, armed with bolt action rifles and augmented by machine guns, needed only to dig in a bit to become nigh invulnerable. To attack frontally was to court crippling losses, so an outflanking operation was essential. After the Battle of the Aisne in September 1914, an extended series of attempted flanking moves, and matching extensions to the fortified defensive lines, soon saw the celebrated "race to the sea"; German and Allied armies produced essentially a matched pair of trench lines from the Swiss border in the south to the North Sea coast of Belgium. Trench warfare prevailed on the Western Front from September 16, 1914, until the Germans launched their "Spring Offensive", Operation Michael, on March 21, 1918.


          On the Western Front, the small improvised trenches of the first few months rapidly grew deeper and more complex, gradually becoming vast areas of interlocking defensive works. Such defensive works resisted both artillery barrages and mass infantry assaults. The space between the opposing trenches was referred to as "no man's land" (for its lethal uncrossability) and varied in width depending on the battlefield. On the Western Front it was typically between 100 and 300 yards (90-275 m), though only 30 yards (27 m) on Vimy Ridge. After the German withdrawal to the Hindenburg line in March 1917, it stretched to over a kilometre in places. At the infamous "Quinn's Post" in the cramped confines of the Anzac battlefield at Gallipoli, the opposing trenches were only 15 m (16yd) apart and an incessant bombing war was waged there. On the Eastern Front and in the Middle East, the areas to be covered were so vast, and the distances from the factories supplying shells, bullets, concrete and barbed wire so great, trench warfare in the European style often did not eventuate.


          In the Alps, trench warfare even stretched onto vertical slopes and deep into the mountains, to heights of 3900 m (12795 ft) above sea level (the Ortler had an artillery position on its summit near the front line). The trench-line management and trench profiles had to be adapted to the rough terrain, the hard rock, and the harsh weather conditions. Many trench systems were constructed within glaciers like the Adamello-Presanella group or the famous city below the ice on the Marmolada in the Dolomites.


          


          Defensive system
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          Very early in the war, British defensive doctrine suggested a main trench system of three parallel lines, interconnected by communications trenches. The point at which a communications trench intersected the front trench was of critical importance, and it was usually heavily fortified. The front trench was lightly garrisoned and typically only occupied in force during "stand to" at dawn and dusk. Between 70 and 100 yards (64-91 m) behind the front trench was located the support (or "travel") trench, to which the garrison would retreat when the front trench was bombarded. Between 300 and 500 yards (275-460 m) further to the rear was located the third reserve trench, where the reserve troops could amass for a counter-attack if the front trenches were captured. This defensive layout was soon rendered obsolete as the power of the artillery grew; however, in certain sectors of the front, the support trench was maintained as a decoy to attract the enemy bombardment away from the front and reserve lines. Fires were lit in the support line to make it appear inhabited and any damage done immediately repaired.
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          Temporary trenches were also built. When a major attack was planned, assembly trenches would be dug near the front trench. These were used to provide a sheltered place for the waves of attacking troops who would follow the first waves leaving from the front trench. "Saps" were temporary, unmanned, often dead-end utility trenches dug out into no-man's land. They fulfilled a variety of purposes, such as connecting the front trench to a listening post close to the enemy wire or providing an advance "jumping-off" line for a surprise attack. When one side's front line bulged towards the opposition, a " salient" was formed. The concave trench line facing the salient was called a "re-entrant." Large salients were perilous for their occupants because they could be assailed from three sides.


          Behind the front system of trenches there were usually at least two more partially prepared trench systems, kilometres to the rear, ready to be occupied in the event of a retreat. The Germans often prepared multiple redundant trench systems; in 1916 their Somme front featured two complete trench systems, one kilometer apart, with a third partially completed system a further kilometer behind. This duplication made a decisive breakthrough virtually impossible. In the event that a section of the first trench system was captured, a "switch" trench would be dug to connect the second trench system to the still-held section of the first. The Germans made something of a science out of designing and constructing defensive works. They used reinforced concrete to construct deep, shell-proof, ventilated dugouts, as well as strategic strongpoints. They were more willing than their opponents to make a strategic withdrawal to a superior prepared defensive position. They were also the first to apply the concept of "defense in depth," where the front-line zone was hundreds of yards deep and contained a series of redoubts rather than a continuous trench. Each redoubt could provide supporting fire to its neighbours, and while the attackers had freedom of movement between the redoubts, they would be subjected to withering enfilade fire. The British eventually adopted a similar approach, but it was incompletely implemented when the Germans launched the 1918 "Spring Offensive" and proved disastrously ineffective. France, by contrast, relied on artillery and reserves, not entrenchment. The characteristic barbed wire placed before trenches, in belts 15 m (50 ft) deep or more, differed, too; the German wire was heavier gauge, and British wire cutters (designed for the thinner native product) were unable to cut it.


          


          Trench construction
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          Trenches were never straight but were dug in a zigzagging pattern that broke the line into bays connected by traverses. This meant that a soldier could never see more than 10 meters (30 ft) or so along the trench. The trenches were dug like this so an enemy would not be able to attack from the sides thus causing major damage. Consequently, the entire trench could not be enfiladed if the enemy gained access at one point; or if a bomb or shell landed in the trench, the fragmentation (often called shrapnel) could not travel far. Another bonus for building trenches in a zig zag pattern was that if enemy aircraft were sent to gather intelligence for artillery strikes, it would be harder for them to accurately give co-ordinates for zig zagging trenches than straight trenches. The side of the trench facing the enemy was called the parapet and had a fire step. The rear of the trench was called the parados. The parados protected the soldier's back from fragmentation from shells falling behind the trench. If the enemy captured the trench, then the parados would become their "parapet". The sides of the trench were revetted with sandbags, wooden frames and wire mesh. The floor of the trench was usually covered by wooden duckboards.


          Dugouts of varying degrees of luxury would be built in the rear of the support trench. British dugouts were usually 8 to 16 feet (2.5-5 m) deep, whereas German dugouts were typically much deeper, usually a minimum of 12 feet (3.6 m) deep and sometimes dug three stories down, with concrete staircases to reach the upper levels. "Luxury" was a relative term when prolonged rain reduced the floor and walls to mud.
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          To allow a soldier to see out of the trench without exposing his head, a loophole would be built into the parapet. A loophole might simply be a gap in the sandbags, or it might be fitted with a steel plate. German snipers used armour-piercing bullets that allowed them to penetrate loopholes. The other means to see over the parapet was the trench periscopein its simplest form, just a stick with two angled pieces of mirror at the top and bottom. In the Anzac trenches at Gallipoli, where the Turks held the high ground, the periscope rifle was developed to enable the Australians and New Zealanders to snipe at the enemy without exposing themselves over the parapet.


          There were three standard ways to dig a trench: entrenching, sapping, and tunneling. Entrenching, where a man would stand on the surface and dig downwards, was most efficient, as it allowed a large digging party to dig the full length of the trench simultaneously. However, entrenching left the diggers exposed above ground and hence could only be carried out when free of observation, such as in a rear area or at night. Sapping involved extending the trench by digging away at the end face. The diggers were not exposed, but only one or two men could work on the trench at a time. Tunneling was like sapping except that a "roof" of soil was left in place while the trench line was established and then removed when the trench was ready to be occupied. The guidelines for British trench construction stated that it would take 450 men 6 hours (at night) to complete 250 m (275yd) of front-line trench system. Thereafter, the trench would require constant maintenance to prevent deterioration caused by weather or shelling.
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          The battlefield of Flanders, which saw some of the worst fighting, presented numerous problems for the practice of trench warfare, especially for the British, who were often compelled to occupy the low ground. Heavy shelling quickly destroyed the network of ditches and water channels which had previously drained this low-lying area of Belgium. In most places, the water table was only a meter or so below the surface, meaning that any trench dug in the ground would quickly flood. Consequently, many "trenches" in Flanders were actually above ground and constructed from massive breastworks of sandbags (actually filled with clay). Initially, both the parapet and parados of the trench were built in this way, but a later technique was to dispense with the parados for much of the trench line, thus exposing the rear of the trench to fire from the reserve line in case the front was breached.


          


          Trench geography
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          The confined, static, and subterranean nature of trench warfare resulted in it developing its own peculiar form of geography. In the forward zone, the conventional transport infrastructure of roads and rail were replaced by the network of trenches and light tramways. The critical advantage that could be gained by holding the high ground meant that minor hills and ridges gained enormous significance. Many slight hills and valleys were so subtle as to have been nameless until the front line encroached upon them. Some hills were named for their height in meters, such as Hill 60. A farmhouse, windmill, quarry, or copse of trees would become the focus of a determined struggle simply because it was the largest identifiable feature. However, it would not take the artillery long to obliterate it, so that thereafter it became just a name on a map.
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          Battlefield features could be given a descriptive name (" Polygon Wood" near Ypres or " Lone Pine"), a whimsical name (" Sausage Valley" and " Mash Valley" on the Somme), a unit name ("Inniskilling Inch" at Helles named for the Royal Inniskilling Fusiliers) or the name of a soldier ("Monash Valley" at Anzac named after General John Monash). Prefixing a feature with "Dead Man's" was also popular for obvious reasons, such as "Dead Man's Road" leading in to Pozires, or "Dead Man's Ridge" at Anzac. There were numerous trench networks named "The Chessboard" or "The Gridiron" because of the pattern they described. For the Australians at Mouquet Farm, the advances were so short and the terrain so featureless that they were reduced to naming their objectives as "points" on the map, such as "Point 81" and "Point 55." Enemy trenches, which would become objectives in an attack, needed to be named as well. Many were named for some observed event such as "German Officers' Trench" at Anzac (where a couple of German officers were sighted) or "Ration Trench" on the Somme (where German ration-carrying parties were sighted). The British gave an alcoholic flavour to the German trenches in front of Ginchy: "Beer Trench," "Bitter Trench," "Hop Trench," "Ale Alley," and "Pilsen Trench." Other objectives were named according to their role in the trench system, such as the "Switch Trench" and "Intermediate Trench" on the Somme. Some sections of the British trench system read like a Monopoly board, with names such as "Park Lane" and "Bond Street," British regular divisions habitually named their trenches after units, which resulted in names such as "Munster Alley" ( Royal Munster Fusiliers), "Black Watch Alley" ( Black Watch Regiment) and "Border Barricade" ( Border Regiment). The Anzacs tended to name features after soldiers ("Plugge's Plateau," "Walker's Ridge," "Quinn's Post," "Johnston's Jolly," "Russell's Top," "Brind's Road" and so forth).


          


          Life in the trenches


          
            [image: French trench at Côte 304, Verdun, 1916]

            
              French trench at Cte 304, Verdun, 1916
            

          


          An individual soldier's time in the front-line trench was usually brief; from as little as one day to as much as two weeks at a time before being relieved. The Australian 31st Battalion once spent 53 days in the line at Villers Bretonneux, but such a duration was a rare exception. A typical British soldier's year could be divided as follows:


          
            	15% front line


            	10% support line


            	30% reserve line


            	20% rest


            	25% other (hospital, travelling, leave, training courses, etc.)

          


          Even when in the front line, the typical soldier would only be called upon to engage in fighting a handful of times a yearmaking an attack, defending against an attack or participating in a raid. The frequency of combat would increase for the men of the "elite" fighting divisionson the Allied side; the British regular divisions, the Canadian Corps, the French XX Corps and the Anzacs.
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          Some sectors of the front saw little activity throughout the war, making life in the trenches comparatively easy. When the I Anzac Corps first arrived in France in April 1916 after the evacuation of Gallipoli, they were sent to a relatively peaceful sector south of Armentires to "acclimatise". Other sectors were in a perpetual state of violent activity. On the Western Front, Ypres was invariably hellish, especially for the British in the exposed, overlooked salient. However, quiet sectors still amassed daily casualties through sniper fire, artillery, disease, and poison gas. In the first six months of 1916, before the launch of the Somme Offensive, the British did not engage in any significant battles on their sector of the Western Front and yet suffered 107,776 casualties. About 1 in 8 men would return alive and wound free from the trenches.


          A sector of the front would be allocated to an army corps, usually comprising three divisions. Of these two divisions would occupy adjacent sections of the front and the third would be in rest to the rear. This breakdown of duty would continue down through the army structure, so that within each front-line division, typically comprising three infantry brigades (regiments for the Germans), two brigades would occupy the front and the third would be in reserve. Within each front-line brigade, typically comprising four battalions, two battalions would occupy the front with two in reserve. And so on for companies and platoons. The lower down the structure this division of duty proceeded, the more frequently the units would rotate from front-line duty to support or reserve.
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          During the day, snipers and artillery observers in balloons made movement perilous, so the trenches were mostly quiet. Consequently, the trenches were busiest at night, when cover of darkness allowed the movement of troops and supplies, the maintenance and expansion of the barbed wire and trench system, and reconnaissance of the enemy's defenses. Sentries in listening posts out in no man's land would try to detect enemy patrols and working parties or indications that an attack was being prepared.


          Pioneered by the PPCLI in February 1915, trench raids were carried out in order to capture prisoners and "booty"letters and other documents to provide intelligence about the unit occupying the opposing trenches. As the war progressed, raiding became part of the general British policy, the intention being to maintain the fighting spirit of the troops and to deny no man's land to the Germans. As well, they were intended to force the enemy to reinforce, which exposed his troops to artillery fire. Such dominance was achieved at a high cost, when the enemy replied with his own artillery, and a post-war British analysis concluded the benefits were probably not worth the cost. Early in the war, surprise raids would be mounted, particularly by the Canadians, but increased vigilance made achieving surprise difficult as the war progressed. By 1916, raids were carefully planned exercises in combined arms and involved close co-operation of infantry and artillery. A raid would begin with an intense artillery bombardment designed to drive off or kill the front-trench garrison and cut the barbed wire. Then the bombardment would shift to form a "box", or cordon, around a section of the front line to prevent a counter-attack intercepting the raid. However, the bombardment also had the effect of notifying the enemy of the location of the planned attack, thus allowing reinforcements to be called in from wider sectors.


          


          Death in the trenches
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          The intensity of World War I trench warfare meant about 10% of the fighting soldiers were killed. This compared to 5% killed during the Second Boer War and 4.5% killed during World War II. For British and Dominion troops serving on the Western Front, the proportion of troops killed was 12.5%, while the total proportion of troops who became casualties (killed or wounded) was 56%. Considering that for every front-line infantryman there were about three soldiers in support (artillery, supply, medical, and so on), it was highly unlikely for a fighting soldier to survive the war without sustaining some form of injury. Indeed many soldiers were injured more than once during the course of their service.


          Medical services were primitive and antibiotics had not yet been discovered. Relatively minor injuries could prove fatal through onset of infection and gangrene. The Germans recorded that 15% of leg wounds and 25% of arm wounds resulted in death, mainly through infection. The Americans recorded 44% of casualties who developed gangrene died. 50% of those wounded in the head died and 1% of those wounded in the abdomen survived. 75% of wounds came from shell fire. The wound resulting from a shell fragment was usually more traumatic than a gunshot wound. A shell fragment would often introduce debris, making it more likely that the wound would become infected. These factors meant a soldier was three times more likely to die from a shell wound to the chest than from a gunshot wound. The blast from shell explosions could also kill by concussion. In addition to the physical effects of shell fire, there was the psychological damage. Men who had to endure prolonged bombardment would often suffer debilitating shell shock, a condition not well understood at the time (it is now usually called post traumatic stress disorder).


          As in many other wars, World War I's greatest killer was disease. Sanitary conditions in the trenches were quite poor, and common infections included dysentery, typhus, and cholera. Many soldiers suffered from parasites and related infections. Poor hygiene also led to fungal conditions, such as trench mouth and trench foot. Another common killer was exposure, since the temperature within a trench in the winter could easily fall below zero degrees Celsius (32 F). Burial of the dead was usually a luxury that neither side could easily afford. The bodies would lie in no man's land until the front line moved, by which time the bodies were often unidentifiable. On some battlefields, such as at the Nek in Gallipoli, the bodies were not buried until after the war. On the Western Front, bodies continue to be found as fields are ploughed and building foundations dug.


          
            [image: Stretcher bearers, Passchendale, August 1917]

            
              Stretcher bearers, Passchendale, August 1917
            

          


          At various times during the warparticularly early onofficial truces were organised so that the wounded could be recovered from no man's land and the dead could be buried. Generally, senior commands disapproved of any slackening of the offensive for humanitarian reasons and so ordered their troops not to permit enemy stretcher-bearers to operate in no man's land. However, this order was almost invariably ignored by the soldiers in the trenches, who knew that it was to the mutual benefit of the fighting men of both sides to allow the wounded to be retrieved. So, as soon as hostilities ceased, parties of stretcher bearers, marked with Red Cross flags, would go out to recover the wounded, sometimes swapping enemy wounded for their own. There were occasions when this unofficial cease fire was exploited to conduct a reconnaissance or to reinforce or relieve a garrison. One famous truce was the Christmas truce between British and German soldiers in the winter of 1914 on the front near Armentieres. German soldiers began singing Christmas carols and soon soldiers left their trenches. The soldiers exchanged gifts and stories, and played several games of football. As mentioned previously, the commanders of the warring nations disapproved of this cease fire, and the British court-martialed several of their soldiers. The spirit of this truce is portrayed in the 2005 movie Merry Christmas (Joyeux Nol).


          


          Weapons of trench warfare


          


          Infantry weapons


          The common infantry soldier had four weapons to use in the trenches: the rifle, bayonet, shotgun, and hand grenade. The standard issue British rifle was the .303 Short Magazine Lee-Enfield (SMLE), originally developed as a cavalry carbine, with a maximum range of 1400yd (1280 m). The Ross rifle was widely used by the Canadian Corps early in the war and was reputedly more accurate than the British SMLE. However, it proved notoriously unreliable under battlefield conditions, often jamming when dirty or fired rapidly, and was gradually discarded for routine use in favour of the SMLE, except for sniping. Early in the war, the British were able to defeat German attacks at Mons and the First Battle of Ypres with massed rifle fire, but as trench warfare developed, opportunities to assemble a line of riflemen disappeared.


          The German counterpart to the Lee-Enfield was the 7.92x57mm (.323") Mauser Gewehr 98. It was less suited to rapid fire than the SMLE, due to its smaller magazine and slower rate of fire. The British soldier was equipped with a 21-inch (53 cm) sword bayonet, which was too long and unwieldy to be particularly effective in close-quarters combat. However, bayonet use was safer than firing the rifle which, in a mle, might strike an ally instead of an enemy. British figures recorded only 0.3% of wounds were caused by bayonets; however, a strike from a bayonet was likely to result in death. The bayonet was also used to finish off wounded enemy soldiers during an advance, both saving ammunition and reducing the probability of being attacked from the rear. Imperial German soldiers generally carried the S98/05 "Butcher-blade" bayonet, which was an effective weapon in the open, but like the British bayonet, difficult to use in the narrow trenches when attached to a rifle.


          Many soldiers preferred a short-handled spade or entrenching tool over a bayonet. They would sharpen the blade so it was just as effective as a bayonet, and the shorter length made them handier to use in the confined quarters of the trenches. These tools could then be used to dig in after they had taken a trench. Since the troops were often not adequately equipped for trench warfare, improvised weapons were common in the first encounters, such as short wooden clubs and metal maces, as well as trench knives and brass knuckles (see trench raiding). As the war progressed, better equipment was issued, and improvised arms were discarded.


          Used by American soldiers in the Western front, the pump action shotgun was a formidable weapon in short range combat, enough so that Germany lodged a formal protest against their use on 14 September 1918, stating "every prisoner found to have in his possession such guns or ammunition belonging thereto forfeits his life" (though this threat was apparently never carried out). The U.S. military began to issue models specially modified for combat, called "trench guns", with shorter barrels, higher capacity magazines, no choke, and often heat shields around the barrel, as well as lugs for the M1917 bayonets. ANZAC and some British soldiers were also known to use sawn-off shotguns in trench raids, because of their portability, effectiveness at close range, and ease of use in the confines of a trench. This practice was not officially sanctioned, and the shotguns used were invariably modified sporting guns.


          The hand grenade came to be the primary infantry weapon of trench warfare. Both sides were quick to raise specialist bombing squads. The grenade enabled a soldier to engage the enemy without exposing himself to fire, and it did not require precise accuracy to kill or maim. The Germans and Turks were well equipped with grenades from the start of the war, but the British, who had ceased using grenadiers in the 1870s and did not anticipate a siege war, entered the conflict with virtually none, so soldiers had to improvise bombs with whatever was available. By late 1915, the British Mills bomb had entered wide circulation, and by the end of the war 75 million had been used.


          


          Machine guns


          The machine gun is perhaps the signature weapon of trench warfare, with the image of ranks of advancing infantry being scythed down by the withering hail of bullets. The Germans embraced the machine gun from the outsetin 1904, sixteen units were equipped with Maschinengewehrand the machine gun crews were the elite infantry units; these units were attached to Jaeger (light infantry) battalions. By 1914, British infantry units were armed with two Vickers machine guns per battalion, the Germans had six per battalion, the Russians eight. As for the Americans, they had to wait until 1917 to see every infantry unit carry at least one machine gun. After 1915, the MG 08/15 was the standard issue German machine gun; its number entered the German language as idiomatic for "dead plain". At Gallipoli and in Palestine the Turks provided the infantry, but it was usually Germans who manned the machine guns.


          The British High Command were less enthusiastic about machine guns, supposedly considering the weapon too "unsporting" and encouraging defensive fighting; and they lagged behind the Germans in adopting it. Field Marshall Sir Douglas Haig is quoted as saying in 1915, "The machine gun is a much overrated weapon; two per battalion is more than sufficient" , which resulted in record numbers of British casualties. In 1915 the Machine Gun Corps was formed to train and provide sufficient heavy machine gun teams. It was the Canadians that made the best practice, pioneering area denial and indirect fire (soon adopted by all Allied armies) under the guidance of former French Army Reserve officer Major General Raymond Brutinel. Minutes before the attack on Vimy Ridge the Canadians also thickened the artillery barrage by aiming machine guns at the precise angle to rain down on the Germans, they also significantly increased the amount of machine guns per battalion. To match demand, production of the Vickers machine gun was contracted to firms in the United States. By 1917, every company in the British forces were also equipped with four Lewis light machine guns, which significantly enhanced their firepower.


          
            [image: Vickers machine gun]

            
              Vickers machine gun
            

          


          The heavy machine gun was a specialist weapon, and in a static trench system was employed in a scientific manner, with carefully calculated fields of fire, so that at a moment's notice an accurate burst could be fired at the enemy's parapet or a break in the wire. Equally it could be used as light artillery in bombarding distant trenches. Heavy machine guns required teams of up to eight men to move them, maintain them, and keep them supplied with ammunition. This made them impractical for offensive maneuvers, contributing to the stalemate on the Western Front.


          


          Mortars


          Mortars, which lobbed a shell in a high arc over a relatively short distance, were widely used in trench fighting for harassing the forward trenches, for cutting wire in preparation for a raid or attack, and for destroying dugouts, saps and other entrenchments. In 1914, the British fired a total of 545 mortar shells; in 1916, they fired over 6,500,000.


          The main British mortar was the Stokes, precursor of the modern mortar. It was a light mortar, but was easy to use, and capable of a rapid rate of fire by virtue of the propellant cartridge being attached to the shell. To fire the Stokes mortar, the round was simply dropped into the tube, where the cartridge was ignited automatically when it struck the firing pin at the bottom. The Germans used a range of mortars. The smallest were grenade-throwers (Granatenwerfer) which fired "pineapple" bombs. Their medium trench-mortars were called mine-throwers ( Minenwerfer), dubbed "moaning minnies" by British Commonwealth troops. The heavy mortar was called the Ladungswerfer, which threw "aerial torpedoes", containing a 200lb (90 kg) charge to a range of 1000yd (914 m). The flight of the missile was so slow and leisurely men on the receiving end could make some attempt to seek shelter.


          


          Artillery


          Artillery dominated the battlefields of trench warfare in the same way air power dominates the modern battlefield. An infantry attack was rarely successful if it advanced beyond the range of its supporting artillery. In addition to bombarding the enemy infantry in the trenches, the artillery could be used to precede infantry advances with a creeping barrage, or engage in counter-battery duels to try to destroy the enemy's guns. Artillery mainly fired fragmentation, high explosive, or, later in the war, gas shells. The British experimented with firing thermite incendiary shells to set trees and ruins alight.
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          Artillery pieces were of two types: guns and howitzers. Guns fired high-velocity shells over a flat trajectory and were often used to deliver fragmentation and to cut barbed wire. Howitzers lofted the shell over a high trajectory so it plunged into the ground. The largest calibers were usually howitzers. The German 420 mm howitzer weighed 20 tons and could fire a one-ton shell over 10 km. A critical feature of period artillery pieces was the hydraulic recoil mechanism, which meant the gun did not need to be re-laid (re-aimed) after each shot. Initially each gun would need to register its aim on a known target, in view of an observer, in order to fire with precision during a battle. The process of gun registration would often alert the enemy an attack was being planned. Towards the end of 1917, artillery techniques were developed enabling fire to be delivered accurately without registration on the battlefield - the gun registration was done behind the lines then the pre-registered guns were brought up to the front for a surprise attack.


          


          Gas


          Tear gas was first employed in August 1914 by the French, but this could only disable the enemy. In April 1915, chlorine was first used by Germany at the Second Battle of Ypres. A large enough dose could kill, but the gas was easy to detect by scent and sight. Those that were not killed on exposure could suffer permanent lung damage. Phosgene, first used in December 1915, was the ultimate killing gas of World War Iit was 18 times more powerful than chlorine and much more difficult to detect. However, the most effective gas was mustard gas, introduced by Germany in July 1917. Mustard gas was not as fatal as phosgene, but it was hard to detect and lingered on the surface of the battlefield and so could inflict casualties over a long period. The burns it produced were so horrific that a casualty resulting from mustard gas exposure was unlikely to be fit to fight again. Only 2% of mustard gas casualties died, mainly from secondary infections.


          The first method of employing gas was by releasing it from a cylinder when the wind was favourable. Such an approach was obviously prone to miscarry if the direction of the wind was misjudged. Also, the cylinders needed to be positioned in the front trenches where they were likely to be ruptured during a bombardment. Later in the war, gas was delivered by artillery or mortar shell.
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          Helmets


          During the first year of the First World War, none of the combatant nations equipped their troops with steel helmets. Soldiers went into battle wearing simple cloth or leather caps that offered virtually no protection from the damage caused by modern weapons. German troops were wearing the traditional leather Pickelhaube (spiked helmet), with a covering of cloth to protect the leather from the splattering of mud. Once the war entered the static phase of trench warfare, the number of lethal head wounds that troops were receiving from fragmentation increased dramatically. The French were the first to see a need for greater protection and began to introduce steel helmets in the summer of 1915. The Adrian helmet (designed by August-Louis Adrian) replaced the traditional French kepi and was later adopted by the Belgian, Italian and many other armies.


          At about the same time the British were developing their own helmets. The French design was rejected as not strong enough and too difficult to mass-produce. The design that was eventually approved by the British was the Brodie helmet (designed by John L. Brodie). This had a wide brim to protect the wearer from falling objects, but offered less protection to the wearer's neck. When the Americans entered the war, this was the helmet they chose, though some units used the French Adrian helmet. The traditional German pickelhaube was replaced by the Stahlhelm or "steel helmet" in 1916. Some elite Italian units used a helmet derived from ancient Roman designs. None of these standard helmets could protect the face or eyes, however. Special face-covers were designed to be used by machine-gunners, and the Belgians tried out goggles made of louvres to protect the eyes.


          


          Wire


          The use of barbed wire was decisive in slowing infantry traveling across the battlefield. Without it, fast moving infantry (or cavalry) might cross the lines and reach the enemy machine gun posts and artillery. Slowed down by the barbed wire, they were much more likely to be shot down by machine guns or rifles. Liddell Hart identified barbed wire and the machine gun as the elements that had to be broken to regain a mobile battlefield. Wiring was usually done at night, to avoid casualties in no man's land. The screw picket, invented by the Germans (and later adopted by the Allies) during the war, was quieter than driving stakes, and thus helped decrease the amount of noise working parties would create. Methods to defeat it were rudimentary. British and Commonwealth forces relied on wire cutters, which proved unable to cope with the heavier gauge German wire. The Bangalore torpedo was adopted by many armies, and continued in use past the end of World War II.


          


          Aircraft


          The fundamental purpose of the aircraft in trench warfare was reconnaissance and artillery observation. Aerial reconnaissance was so significant in exposing movements, it has been said the trench stalemate was a product of it. The role of the fighter was to protect friendly reconnaissance aircraft and destroy those of the enemy, or at least deny them the freedom of friendly airspace. This involved achieving air superiority over the battlefield by destroying the enemy's fighters as well. Spotter aircraft would monitor the fall of shells during registration of the artillery. Reconnaissance aircraft would map trench lines (first with hand-drawn diagrams, later photographs), monitor enemy troop movements, and locate enemy artillery batteries so that they could be destroyed with counter-battery fire. Some ingenious pilots would carry bricks with them when going on flights in order to drop on the enemy, before dropping bombs became more commonplace.


          


          New weapons


          In 1917 and 1918, new types of weapons were fielded. They changed the face of warfare tactics and were later massively employed during WW2.


          The French introduced the CSRG 1915 Chauchat during Spring 1916 around the concept of "Walking Fire", employed in 1918 when 250,000 weapons were fielded. More than 80,000 of the best shooters received the semi automatic RSC 1917 rifle allowing them rapid shooting at waves of attacking soldiers. Firing port weapons were installed in the newly arrived FT 1917 tanks.


          The Allies sometimes used tanks to get the advantage in battle. Tanks were helpful in destroying the enemy's trenches. They could penetrate barbed wire, some could bridge trenches, and machine guns could not damage them; thus, they overcame the major obstacles of trench warfare. Unfortunately, tanks of the period were very slow, very heavy, and often mechanically unreliable. Also, they were still vulnerable to artillery fire.


          The French Army fielded a ground version of the Hotchkiss Canon de 37mm used by the French Navy. it was primarily used to destroy German machine gun nests and concrete reinforced pillboxes with high explosive rounds, but an armour piercing round was designed to defeat the German tanks, making it the first anti tank gun.


          The Germans employed flame throwers (Flammenwerfer) during the war for the first time against the French on June, 25th, 1915, then against the British on July 30th in Hooge. The technology was in its infancy, and use was not very common until the end of 1917 when portability and reliability were improved. It was used in more than 300 documented battles. In 1918, it became a weapon of choice for Stosstruppen with a team of six "Pionieren" per squad.


          A new type of machine gun was introduced in 1916, initially as an aircraft weapon. The Bergmann LMG 15. Aluminium was used for the first time in a weapon's construction. It was used as an infantry weapon in 1918 and it later inspired the MG 30 and the MG 34 as well as the concept of the general purpose machine gun.


          
            [image: German soldier with MP18, 1918.jpg]
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          What became known as the submachine gun had its genesis in WWI, developed around the concepts of infiltration and fire and movement, specifically to clear trenches of enemy soldiers when engagements were unlikely to occur beyond a range of a few feet. The MP18 was the first practical submachine gun used in combat. It was fielded in 1918 by the German Army as the primary weapon of the Stosstruppen, assault groups that specialized in trench combat. Its design was the base of most of the submachine guns between 1920 and 1960. The firepower of this new class of weapons made such an impression on the Allies that the Treaty of Versailles banned further study and manufacture of such light automatic firearms.


          


          Mining


          The dry chalk of the Somme was especially suited to mining, but with the aid of pumps, it was also possible to mine in the sodden clay of Flanders. Specialist tunneling companies, usually made up of men who had been miners in civilian life, would dig tunnels under no man's land and beneath the enemy's trenches. These mines would then be packed with explosives and detonated, producing a large crater. The crater served two purposes: it could destroy or breach the enemy's trench and, by virtue of the raised lip that they produced, could provide a ready-made "trench" closer to the enemy's line. When a mine was detonated, both sides would race to occupy and fortify the crater.


          If the miners detected an enemy tunnel in progress, they would often drive a counter-tunnel, called a counter-mine or camouflet, which would be detonated in an attempt to destroy the other tunnel prematurely. Night raids were also conducted with the sole purpose of destroying the enemy's mine workings. On occasion, mines would cross and fighting would occur underground. The mining skills could also be used to move troops unseen. On one occasion a whole British division was moved through interconnected workings and sewers without German observation. The British detonated a number of mines on July 1, 1916, the first day of the Battle of the Somme. The largest minesthe Y Sap Mine and the Lochnagar Mineeach containing 24 tons of explosives, were blown near La Boiselle, throwing earth 4,000 feet into the air.


          At 3.10 AM on June 7, 1917, 19 mines were detonated by the British to launch the Battle of Messines. The average mine contained 21 tons of explosive and the largest, 125 feet beneath Saint-Eloi, was twice the average at 42 tons. The combined force of the explosions was supposedly felt in England. As remarked by General Plumer to his staff the evening before the attack:


          
            	"Gentlemen, we may not make history tomorrow, but we shall certainly change the geography." Battles: The Battle of Messines, 1917 (htm). Retrieved on 2008- 04-19.

          


          The craters from these and many other mines on the Western Front are still visible today. Three further mines were laid for Messines but were not detonated as the tactical situation had since changed. One blew during a thunderstorm in 1955; the other two remain to this day.


          


          Trench battles


          


          Strategy


          The fundamental strategy of trench warfare was to defend one's own position strongly while trying to achieve a breakthrough into the enemy's rear. The effect was to end up in attrition; the process of progressively grinding down the opposition's resources until, ultimately, they are no longer able to wage war. This did not prevent the ambitious commander from pursuing the strategy of annihilationthe ideal of an offensive battle which produces victory in one decisive engagement. The Commander in Chief of the British forces, General Douglas Haig, was constantly seeking a "breakthrough" which could then be exploited with cavalry divisions. His major trench offensivesthe Somme in 1916 and Flanders in 1917were conceived as breakthrough battles but both degenerated into costly attrition. The Germans actively pursued a strategy of attrition in the Battle of Verdun, the sole purpose of which was to "bleed the French Army white". At the same time the Allies needed to mount offensives in order to draw attention away from other hard-pressed areas of the line.


          


          Tactics


          The popular image of a trench assault is of a wave of soldiers, bayonets fixed, going "over the top" and marching in a line across no man's land into a hail of enemy fire. This attaque  outrance was indeed the standard method early in the war and successful examples are few. The more common tactic was to attack at night from an advanced post in no man's land, having cut the barbed wire entanglements beforehand. In 1917, the Germans innovated with infiltration tactics where small groups of highly trained and well-equipped troops would attack vulnerable points and bypass strong points, driving deep into the rear areas. The distance they could advance was still limited by their ability to supply and communicate.


          The role of artillery in an infantry attack was twofold. The first aim of a barrage was to prepare the ground for an infantry assault killing or demoralising the enemy garrison and destroying his defences. The amount of time these initial barrages lasted for was varied, ranging from hours to days. The problem with artillery bombardments prior to infantry assaults was that they were often ineffective at destroying enemy defences and only served to provide the enemy with advanced notice that an attack was imminent. The British barrage that began the Battle of the Somme lasted eight days but did little damage to either the German's barbed wire or their heavily-fortified concrete bunkers where the defenders were able to see out the bombardment safely. Once the guns stopped the defenders knew that the infantry were about to emerge and were usually ready for them. The second aim was to protect the attacking infantry by providing an impenetrable " barrage" or curtain of shells to prevent an enemy counter-attack. The first attempt at sophistication was the "lifting barrage" where the first objective of an attack was intensely bombarded for a period before the entire barrage "lifted" to fall on a second objective farther back. However, this usually expected too much of the infantry, and the usual outcome was that the barrage would outpace the attackers, leaving them without protection. This resulted in the use of the "creeping barrage" which would lift more frequently but in smaller steps, sweeping the ground ahead and moving so slowly that the attackers could usually follow closely behind it. Capturing the objective was half of the battle, but the battle was only won if the objective was held. The attacking force would have to advance with not only the weapons required to capture a trench but also the toolssandbags, picks and shovels, barbed wireto fortify and defend from counter-attack. The Germans placed great emphasis on immediately counter-attacking to regain lost ground. This strategy cost them dearly in 1917 when the British started to limit their advances so as to be able to meet the anticipated counter-attack from a position of strength. Part of the British artillery was positioned close behind the original start line and took no part in the initial bombardment, being saved to support the advancing troops as they moved beyond the range of guns further back.


          


          Communications


          A major difficulty faced by an attacking force in a trench battle was unreliable communications. Wireless communications were still in their infancy, so the available methods were telephone, telegraph, semaphore, signal lamps, homing pigeons and runners. Messages frequently could not get through, or if they did, were out of date. A delay would pass when transferring news to the division, corps and army headquarters. Consequently, the outcome of many trench battles was decided by the company and platoon commanders in the thick of the fighting. Senior commanders could not influence the battle for lack of information and inability to get orders to the troops. Opportunities were frequently lost because reinforcements could not be committed at the right time or place, and supporting artillery could not react to a changing situation.


          


          Breaking the deadlock


          Throughout World War I, the major combatants slowly groped their way towards the tactics necessary for breaking the deadlock of trench warfare, beginning with the French and Germans, with the British Empire forces also contributing to the collective learning experience. The Germans were able to reinforce their western front with additional troops from the east once Russia dropped out of the war in 1917. This allowed them to take units out of the line and train them in new methods and tactics as stormtroopers (Stosstruppen). The new methods involved men rushing forward in small groups using whatever cover was available and laying down covering fire for other groups in the same unit as they moved forward. The new tactics (intended to achieve surprise by disrupting entrenched enemy positions) were to bypass strongpoints and attack the weakest parts of an enemy's line. Additionally, they acknowledged the futility of managing a grand detailed plan of operations from afar, opting instead for junior officers on the spot to exercise initiative. These infiltration tactics proved very successful during the German 1918 Spring Offensive against Allied forces.


          Conceived to provide protection from fire, tanks added mobility, as well. As the Allied forces perfected them, they broke the deadlock. While not effectively employed at first, tanks had tremendous morale effects on German troops in the closing stages of the war on the Western front. The average infantryman had no anti-tank capability, and there were no specialized anti-tank guns. Once tanks began to be used in concentrations, they easily broke through German lines and could not be dislodged through infantry counterattack.


          During the last 100 days of World War I, the British forces broke through the German trench system and harried the Germans back toward Germany using infantry supported by tanks and close air support. Between the two world wars these techniques were used by J.F.C. Fuller and B.H. Liddell Hart to develop theories about a new type of warfare. The ideas were picked up by the Germans, who developed them further and put them into practice as blitzkrieg.


          The stunning victories by the Germans early in World War II using blitzkrieg showed fixed fortifications like the Maginot Line were worthless if there was room to circumvent them. At Sevastopol, Red Army forces successfully held trench systems on the narrow peninsula for several months against intense German bombardment. The Western Allies in 1944 broke through the (incomplete) Atlantic Wall with relative ease through a combination of amphibious landings, naval gunfire, air attack, and airborne landings. Combined arms tactics (where infantry, artillery, armour and aircraft operate in close cooperation) made trench warfare a thing of the past.


          This is not to say entrenchment is redundant. It is still a valuable method for reinforcing natural obstacles to create a line of defence. For example, before the start of the Battle of Kursk, the Soviets constructed a system of defence more elaborate than any other they built during World War II. These defences succeeded in stopping the German armoured pincers meeting and enveloping the salient. Also, at the start of the Battle of Berlin, the last major assault of World War II, the Russians attacked over the river Oder against German troops dug in on the Seelow Heights, about 50 km (30 mi) east of Berlin. Entrenchment allowed the Germans, who were massively outnumbered, to survive a barrage from the largest concentration of artillery in history; as the Red Army attempted to cross the marshy riverside terrain, they lost tens of thousands of casualties to the entrenched Germans before breaking through.


          


          Iran Iraq War


          
            Image:Iran iraq war on time magazine.JPG

            
              Time magazine showing an Iraqi soldier sitting in the trenches during the Iran-Iraq War. Behind him is no-mans land.
            

          


          The most cited example of trench warfare after World War I was the Iran-Iraq War, in which both armies had a large number of infantry with modern small arms, but very little armour, aircraft, or training in combined operations. The war is noted for being very similar to World War I. Tactics used included trench warfare, manned machine-gun posts, bayonet charges, use of barbed wire across trenches and on no-mans land, human wave attacks and Iraq's extensive use of chemical weapons (such as mustard gas) against Iranian troops and civilians as well as Iraqi Kurds. As a result of World War I type warfare and tactics, the war lasted eight long years.


          


          Other post-1945 trench warfare


          
            [image: Soviet BTM-3.]

            
              Soviet BTM-3.
            

          


          Trench warfare has been very infrequent since the end of World War I. When two large armoured armies meet, the result has generally been mobile warfare of the type which developed in World War II. However, trench warfare reemerged in the latter stages of the Chinese Civil War ( Huaihai Campaign), Korean War and in some locations and engagements in the Vietnam War. During the Cold War, NATO forces routinely trained to fight through extensive works called "Soviet-style trench systems", named after the Warsaw Pact's complex systems of field fortifications, an extension of Soviet field entrenching practices for which they were famous in their Great Patriotic War.


          Although mainly a siege, it was not unusual to find an extensive trench system inside and outside the city of Sarajevo during the siege of 19921996. It was used mainly for transportation to the frontline or to avoid some of the snipers inside of the city. Any pre-existing structures were used as trenches, the best known example is the bobsleigh course on Trebević, which was used by both Serb and Bosniak during the siege. Another example of trench stalemate was the Eritrean-Ethiopian War of 19982002. The front line in Korea and the front lines between Pakistan and India in Kashmir are two examples of demarcation lines which could become hot at any time. They consist of kilometers of trenches linking fortified strongpoints and in Korea surrounded by millions of land mines.


          
            Retrieved from " http://en.wikipedia.org/wiki/Trench_warfare"
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        Triangle


        
          

          A triangle is one of the basic shapes of geometry: a polygon with three corners or vertices and three sides or edges which are line segments.


          In Euclidean geometry any three non- collinear points determine a unique triangle and a unique plane (i.e. two-dimensional Cartesian space).


          
            [image: A triangle.]

            
              A triangle.
            

          


          


          Types of triangles


          Triangles can be classified according to the relative lengths of their sides:


          
            	In an equilateral triangle, all sides are of equal length. An equilateral triangle is also an equiangular polygon, i.e. all its internal angles are equalnamely, 60; it is a regular polygon.


            	In an isosceles triangle, two sides are of equal length (originally and conventionally limited to exactly two). An isosceles triangle also has two equal angles: the angles opposite the two equal sides.


            	In a scalene triangle, all sides have different lengths. The internal angles in a scalene triangle are all different.
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          Triangles can also be classified according to their internal angles, described below using degrees of arc:


          
            	A right triangle (or right-angled triangle, formerly called a rectangled triangle) has one 90 internal angle (a right angle). The side opposite to the right angle is the hypotenuse; it is the longest side in the right triangle. The other two sides are the legs or catheti (singular: cathetus) of the triangle.


            	An oblique triangle has no internal angle equal to 90.


            	An obtuse triangle is an oblique triangle with one internal angle larger than 90 (an obtuse angle).


            	An acute triangle is an oblique triangle with internal angles all smaller than 90 (three acute angles). An equilateral triangle is an acute triangle, but not all acute triangles are equilateral triangles.
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          Basic facts


          Elementary facts about triangles were presented by Euclid in books 1-4 of his Elements around 300 BCE. A triangle is a polygon and a 2- simplex (see polytope). All triangles are two- dimensional.


          The angles of a triangle add up to 180 degrees. An exterior angle of a triangle (an angle that is adjacent and supplementary to an internal angle) is always equal to the two angles of a triangle that it is not adjacent/supplementary to. Like all convex polygons, the exterior angles of a triangle add up to 360 degrees.


          The sum of the lengths of any two sides of a triangle always exceeds the length of the third side. That is the triangle inequality. (In the special case of equality, two of the angles have collapsed to size zero, and the triangle has degenerated to a line segment.)


          Two triangles are said to be similar if and only if the angles of one are equal to the corresponding angles of the other. In this case, the lengths of their corresponding sides are proportional. This occurs for example when two triangles share an angle and the sides opposite to that angle are parallel.


          A few basic postulates and theorems about similar triangles:


          
            	Two triangles are similar if at least two corresponding angles are equal.


            	If two corresponding sides of two triangles are in proportion, and their included angles are equal, the triangles are similar.


            	If three sides of two triangles are in proportion, the triangles are similar.

          


          For two triangles to be congruent, each of their corresponding angles and sides must be equal (6 total). A few basic postulates and theorems about congruent triangles:


          
            	SAS Postulate: If two sides and the included angles of two triangles are correspondingly equal, the two triangles are congruent.


            	SSS Postulate: If every side of two triangles are correspondingly equal, the triangles are congruent.


            	ASA Postulate: If two angles and the included sides of two triangles are correspondingly equal, the two triangles are congruent.


            	AAS Theorem: If two angles and any side of two triangles are correspondingly equal, the two triangles are congruent.


            	Hypotenuse-Leg Theorem: If the hypotenuses and one leg of two right triangles are correspondingly equal, the triangles are congruent.

          


          Using right triangles and the concept of similarity, the trigonometric functions sine and cosine can be defined. These are functions of an angle which are investigated in trigonometry.


          In Euclidean geometry, the sum of the internal angles of a triangle is equal to 180. This allows determination of the third angle of any triangle as soon as two angles are known.


          
            [image: The Pythagorean theorem]
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          A central theorem is the Pythagorean theorem, which states in any right triangle, the square of the length of the hypotenuse equals the sum of the squares of the lengths of the two other sides. If the hypotenuse has length c, and the legs have lengths a and b, then the theorem states that


          
            	[image: a^2 + b^2=c^2 \,]

          


          The converse is true: if the lengths of the sides of a triangle satisfy the above equation, then the triangle is a right triangle.


          Some other facts about right triangles:


          
            	The acute angles of a right triangle are complementary.


            	If the legs of a right triangle are equal, then the angles opposite the legs are equal, acute and complementary, and thus are both 45 degrees. By the Pythagorean theorem, the length of the hypotenuse is the square root of two times the length of a leg.


            	In a 30-60 right triangle, in which the acute angles measure 30 and 60 degrees, the hypotenuse is twice the length of the shorter side.


            	In all right triangles, the median on the hypotenuse is the half of the hypotenuse.

          


          For all triangles, angles and sides are related by the law of cosines and law of sines.


          


          Points, lines and circles associated with a triangle


          There are hundreds of different constructions that find a special point inside a triangle, satisfying some unique property: see the references section for a catalogue of them. Often they are constructed by finding three lines associated in a symmetrical way with the three sides (or vertices) and then proving that the three lines meet in a single point: an important tool for proving the existence of these is Ceva's theorem, which gives a criterion for determining when three such lines are concurrent. Similarly, lines associated with a triangle are often constructed by proving that three symmetrically constructed points are collinear: here Menelaus' theorem gives a useful general criterion. In this section just a few of the most commonly-encountered constructions are explained.


          
            [image: The circumcenter is the center of a circle passing through the three vertices of the triangle.]

            
              The circumcenter is the centre of a circle passing through the three vertices of the triangle.
            

          


          A perpendicular bisector of a triangle is a straight line passing through the midpoint of a side and being perpendicular to it, i.e. forming a right angle with it. The three perpendicular bisectors meet in a single point, the triangle's circumcenter; this point is the centre of the circumcircle, the circle passing through all three vertices. The diameter of this circle can be found from the law of sines stated above.


          Thales' theorem implies that if the circumcenter is located on one side of the triangle, then the opposite angle is a right one. More is true: if the circumcenter is located inside the triangle, then the triangle is acute; if the circumcenter is located outside the triangle, then the triangle is obtuse.


          
            [image: The intersection of the altitudes is the orthocenter.]

            
              The intersection of the altitudes is the orthocenter.
            

          


          An altitude of a triangle is a straight line through a vertex and perpendicular to (i.e. forming a right angle with) the opposite side. This opposite side is called the base of the altitude, and the point where the altitude intersects the base (or its extension) is called the foot of the altitude. The length of the altitude is the distance between the base and the vertex. The three altitudes intersect in a single point, called the orthocenter of the triangle. The orthocenter lies inside the triangle if and only if the triangle is acute. The three vertices together with the orthocenter are said to form an orthocentric system.


          
            [image: The intersection of the angle bisectors finds the center of the incircle.]

            
              The intersection of the angle bisectors finds the centre of the incircle.
            

          


          An angle bisector of a triangle is a straight line through a vertex which cuts the corresponding angle in half. The three angle bisectors intersect in a single point, the incenter, the centre of the triangle's incircle. The incircle is the circle which lies inside the triangle and touches all three sides. There are three other important circles, the excircles; they lie outside the triangle and touch one side as well as the extensions of the other two. The centers of the in- and excircles form an orthocentric system.



          
            [image: The barycenter is the center of gravity.]

            
              The barycenter is the centre of gravity.
            

          


          A median of a triangle is a straight line through a vertex and the midpoint of the opposite side, and divides the triangle into two equal areas. The three medians intersect in a single point, the triangle's centroid. This is also the triangle's centre of gravity: if the triangle were made out of wood, say, you could balance it on its centroid, or on any line through the centroid. The centroid cuts every median in the ratio 2:1, i.e. the distance between a vertex and the centroid is twice as large as the distance between the centroid and the midpoint of the opposite side.


          
            [image: Nine-point circle demonstrates a symmetry where six points lie on the edge of the triangle.]

            
              Nine-point circle demonstrates a symmetry where six points lie on the edge of the triangle.
            

          


          The midpoints of the three sides and the feet of the three altitudes all lie on a single circle, the triangle's nine-point circle. The remaining three points for which it is named are the midpoints of the portion of altitude between the vertices and the orthocenter. The radius of the nine-point circle is half that of the circumcircle. It touches the incircle (at the Feuerbach point) and the three excircles.



          
            [image: Euler's line is a straight line through the centroid (orange), orthocenter (blue), circumcenter (green) and center of the nine-point circle (red).]

            
              Euler's line is a straight line through the centroid (orange), orthocenter (blue), circumcenter (green) and centre of the nine-point circle (red).
            

          


          The centroid (yellow), orthocenter (blue), circumcenter (green) and barycenter of the nine-point circle (red point) all lie on a single line, known as Euler's line (red line). The centre of the nine-point circle lies at the midpoint between the orthocenter and the circumcenter, and the distance between the centroid and the circumcenter is half that between the centroid and the orthocenter.


          The centre of the incircle is not in general located on Euler's line.


          If one reflects a median at the angle bisector that passes through the same vertex, one obtains a symmedian. The three symmedians intersect in a single point, the symmedian point of the triangle.



          


          Computing the area of a triangle


          Calculating the area of a triangle is an elementary problem encountered often in many different situations. The best known, and simplest formula is


          
            	[image: S=\frac{1}{2}bh]

          


          where S is area, b is the length of the base of the triangle, and h is the height or altitude of the triangle. The term 'base' denotes any side, and 'height' denotes the length of a perpendicular from the point opposite the side onto the side itself.


          Although simple, this formula is only useful if the height can be readily found. For example, the surveyor of a triangular field measures the length of each side, and can find the area from his results without having to construct a 'height'. Various methods may be used in practice, depending on what is known about the triangle. The following is a selection of frequently used formulae for the area of a triangle.


          


          Using vectors


          The area of a parallelogram can be calculated using vectors. Let vectors AB and AC point respectively from A to B and from A to C. The area of parallelogram ABDC is then |ABAC|, which is the magnitude of the cross product of vectors AB and AC. |ABAC| is equal to |hAC|, where h represents the altitude h as a vector.


          The area of triangle ABC is half of this, or S=|ABAC|.


          The area of triangle ABC can also be expressed in term of dot products as follows:


          
            	[image:  \frac{1}{2} \sqrt{(\mathbf{AB} \cdot \mathbf{AB})(\mathbf{AC} \cdot \mathbf{AC}) -(\mathbf{AB} \cdot \mathbf{AC})^2} =\frac{1}{2} \sqrt{ |\mathbf{AB}|^2 |\mathbf{AC}|^2 -(\mathbf{AB} \cdot \mathbf{AC})^2} \, . ]

          


          
            [image: Applying trigonometry to find the altitude h.]

            
              Applying trigonometry to find the altitude h.
            

          


          


          Using trigonometry


          The height of a triangle can be found through an application of trigonometry. Using the labelling as in the image on the left, the altitude is h=asin. Substituting this in the formula S=bh derived above, the area of the triangle can be expressed as:


          
            	[image: S = \frac{1}{2}ab\sin \gamma = \frac{1}{2}bc\sin \alpha = \frac{1}{2}ca\sin \beta.]

          


          Furthermore, since sin  = sin ( - ) = sin ( + ), and similarly for the other two angles:


          
            	[image: S = \frac{1}{2}ab\sin (\alpha+\beta) = \frac{1}{2}bc\sin (\beta+\gamma) = \frac{1}{2}ca\sin (\gamma+\alpha).]

          


          


          Using coordinates


          If vertex A is located at the origin (0,0) of a Cartesian coordinate system and the coordinates of the other two vertices are given by B=(xB,yB) and C=(xC,yC), then the area S can be computed as  times the absolute value of the determinant


          
            	[image: S=\frac{1}{2}\left|\det\begin{pmatrix}x_B & x_C \\ y_B & y_C \end{pmatrix}\right| = \frac{1}{2}|x_B y_C - x_C y_B|. ]

          


          For three general vertices, the equation is:


          
            	[image: S=\frac{1}{2} \left| \det\begin{pmatrix}x_A & x_B & x_C \\ y_A & y_B & y_C \\ 1 & 1 & 1\end{pmatrix} \right| = \frac{1}{2} \big| x_A y_C - x_A y_B + x_B y_A - x_B y_C + x_C y_B - x_C y_A \big|. ]

          


          In three dimensions, the area of a general triangle {A=(xA,yA,zA), B=(xB,yB,zB) and C=(xC,yC,zC)} is the Pythagorean sum of the areas of the respective projections on the three principal planes (i.e. x = 0, y = 0 and z = 0):


          
            	[image: S=\frac{1}{2} \sqrt{ \left( \det\begin{pmatrix} x_A & x_B & x_C \\ y_A & y_B & y_C \\ 1 & 1 & 1 \end{pmatrix} \right)^2 + \left( \det\begin{pmatrix} y_A & y_B & y_C \\ z_A & z_B & z_C \\ 1 & 1 & 1 \end{pmatrix} \right)^2 + \left( \det\begin{pmatrix} z_A & z_B & z_C \\ x_A & x_B & x_C \\ 1 & 1 & 1 \end{pmatrix} \right)^2 }. ]

          


          


          Using Heron's formula


          The shape of the triangle is determined by the lengths of the sides alone. Therefore the area S also can be derived from the lengths of the sides. By Heron's formula:


          
            	[image: S = \sqrt{s(s-a)(s-b)(s-c)}]

          


          where s=(a+b+c) is the semiperimeter, or half of the triangle's perimeter.


          An equivalent way of writing Heron's formula is


          
            	[image:  S = \frac{1}{4} \sqrt{(a^2+b^2+c^2)^2-2(a^4+b^4+c^4)}.]

          


          


          Non-planar triangles


          A non-planar triangle is a triangle which is not contained in a (flat) plane. Examples of non-planar triangles in noneuclidean geometries are spherical triangles in spherical geometry and hyperbolic triangles in hyperbolic geometry.


          While all regular, planar (two dimensional) triangles contain angles that add up to 180, there are cases in which the angles of a triangle can be greater than or less than 180. In curved figures, a triangle on a negatively curved figure ("saddle") will have its angles add up to less than 180 while a triangle on a positively curved figure ("sphere") will have its angles add up to more than 180. Thus, if one were to draw a giant triangle on the surface of the Earth, one would find that the sum of its angles were greater than 180.
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          The Triassic is a geologic period and system that extends from about 251 to 199 Ma (million years ago). As the first period of the Mesozoic Era, the Triassic follows the Permian and is followed by the Jurassic. Both the start and end of the Triassic are marked by major extinction events. The extinction event that closed the Triassic period has recently been more accurately dated, but as with most older geologic periods, the rock beds that define the start and end are well identified, but the exact dates of the start and end of the period are uncertain by a few million years.


          During the Triassic, both marine and continental life show an adaptive radiation beginning from the starkly impoverished biosphere that followed the Permian-Triassic extinction. Corals of the hexacorallia group made their first appearance. The first flowering plants ( Angiosperms) may have evolved during the Triassic, as did the first flying vertebrates, the pterosaurs.


          


          Dating and subdivisions


          The Triassic was named in 1834 by Friedrich Von Alberti from the three distinct layers (Latin trias meaning triad)  red beds, capped by chalk, followed by black shales that are found throughout Germany and northwest Europe, called the 'Trias'.


          The Triassic is usually separated into Early, Middle, and Late Triassic Epochs, and the corresponding rocks are referred to as Lower, Middle, or Upper Triassic. The faunal stages from the youngest to oldest are:


          
            
              	Upper/Late Triassic (Tr3)
            


            
              	 Rhaetian

              	(203.6  1.5  199.6  0.6 Ma)
            


            
              	 Norian

              	(216.5  2.0  203.6  1.5 Ma)
            


            
              	 Carnian

              	(228.0  2.0  216.5  2.0 Ma)
            


            
              	Middle Triassic (Tr2)
            


            
              	 Ladinian

              	(237.0  2.0  228.0  2.0 Ma)
            


            
              	 Anisian

              	(245.0  1.5  237.0  2.0 Ma)
            


            
              	Lower/Early Triassic (Scythian)
            


            
              	 Olenekian

              	(249.7  0.7  245.0  1.5 Ma)
            


            
              	 Induan

              	(251.0  0.4  249.7  0.7 Ma)
            

          


          


          Paleogeography


          
            [image: 230 Ma plate tectonic reconstruction]

            
              230 Ma plate tectonic reconstruction
            

          


          During the Triassic, almost all the Earth's land mass was concentrated into a single supercontinent centered more or less on the equator, called Pangaea ("all the land"). From the east a vast gulf entered Pangaea, the Tethys sea. It opened farther westward in the mid-Triassic, at the expense of the shrinking Paleo-Tethys Ocean, an ocean that existed during the Paleozoic. The remaining shores were surrounded by the world-ocean known as Panthalassa ("all the sea"). All the deep-ocean sediments laid down during the Triassic have disappeared through subduction of oceanic plates; thus, very little is known of the Triassic open ocean. The supercontinent Pangaea was rifting during the Triassicespecially late in the periodbut had not yet separated. The first nonmarine sediments in the rift that marks the initial break-up of Pangeawhich separated New Jersey from Moroccoare of Late Triassic age; in the U.S., these thick sediments comprise the Newark Group. Because of the limited shoreline of one super-continental mass, Triassic marine deposits are globally relatively rare, despite their prominence in Western Europe, where the Triassic was first studied. In North America, for example, marine deposits are limited to a few exposures in the west. Thus Triassic stratigraphy is mostly based on organisms living in lagoons and hypersaline environments, such as Estheria crustaceans.


          


          Climate


          
            [image: Middle Triassic marginal marine sequence, southwestern Utah]

            
              Middle Triassic marginal marine sequence, southwestern Utah
            

          


          The Triassic climate was generally hot and dry, forming typical red bed sandstones and evaporites. There is no evidence of glaciation at or near either pole; in fact, the polar regions were apparently moist and temperate, a climate suitable for reptile-like creatures. Pangaea's large size limited the moderating effect of the global ocean; its continental climate was highly seasonal, with very hot summers and cold winters. It probably had strong, cross- equatorial monsoons.


          


          Life


          
            [image: Triassic flora as depicted in Meyers Konversations-Lexikon (1885-90)]

            
              Triassic flora as depicted in Meyers Konversations-Lexikon (1885-90)
            

          


          Three categories of organisms can be distinguished in the Triassic record: holdovers from the Permian-Triassic extinction, new groups which flourished briefly, and other new groups which went on to dominate the Mesozoic world.


          In marine environments, new modern types of corals appeared in the Early Triassic, forming small patches of reefs of modest extent compared to the great reef systems of Devonian times or modern reefs. The shelled cephalopods called ammonites recovered, diversifying from a single line that survived the Permian extinction. The fish fauna was remarkably uniform, reflecting the fact that very few families survived the Permian extinction. There were also many types of marine reptiles. These included the Sauropterygia, which featured pachypleurosaurs and nothosaurs (both common during the Middle Triassic, especially in the Tethys region), placodonts, and the first plesiosaurs; the first of the lizardlike Thalattosauria ( askeptosaurs); and the highly successful ichthyosaurs, which appeared in Early Triassic seas and soon diversified, some eventually developing to huge size during the late Triassic.


          On land, the holdover plants included the lycophytes, the dominant cycads, ginkgophyta (represented in modern times by Ginkgo biloba) and glossopterids. The spermatophytes, or seed plants came to dominate the terrestrial flora: in the northern hemisphere, conifers flourished. Glossopteris (a seed fern) was the dominant southern hemisphere tree during the Early Triassic period.


          Temnospondyl amphibians were among those groups that survived the Permian-Triassic extinction, some lineages (e.g. Trematosaurs) flourishing briefly in the Early Triassic, while others (e.g. capitosaurs) remained successful throughout the whole period, or only came to prominence in the Late Triassic (e.g. plagiosaurs, metoposaurs). As for other amphibians, the first Lissamphibia are known from the Early Triassic, but the group as a whole did not become common until the Jurassic, when the temnospondyls had become very rare.


          
            [image: Middle and Upper Triassic shallow marine sequence, Makhtesh Ramon, Israel.]

            
              Middle and Upper Triassic shallow marine sequence, Makhtesh Ramon, Israel.
            

          


          Archosauromorph reptiles  especially archosaurs  progressively replaced the synapsids that had dominated the Permian. Although Cynognathus was a characteristic top predator in earlier Triassic ( Olenekian and Anisian) Gondwana, and both kannemeyeriid dicynodonts and gomphodont cynodonts remained important herbivores during much of the period. By the end of the Triassic, synapsids played only bit parts. During the Carnian (early part of the Late Triassic), some advanced cynodont gave rise to the first mammals. At the same time the Ornithodira, which until then had been small and insignificant, evolved into pterosaurs and a variety of dinosaurs. The Crurotarsi were the other important archosaur clade, and during the Late Triassic these also reached the height of their diversity, with various groups including the phytosaurs, aetosaurs, several distinct lineages of Rauisuchia, and the first crocodylians (the Sphenosuchia). Meanwhile the stocky herbivorous rhynchosaurs and the small to medium-sized insectivorous or piscivorous Prolacertiformes were important basal archosauromorph groups throughout most of the Triassic.


          Among other reptiles, the earliest turtles, like Proganochelys and Proterochersis, appeared during the Norian (middle of the Late Triassic). The Lepidosauromorphaspecifically the Sphenodontiaare first known in the fossil record a little earlier (during the Carnian). The Procolophonidae were an important group of small lizard-like herbivores.


          Archosaurs were initially rarer than the therapsids which had dominated Permian terrestrial ecosystems, but they began to displace therapsids in the mid-Triassic. This "Triassic Takeover" may have contributed to the evolution of mammals by forcing the surviving therapsids and their mammaliform successors to live as small, mainly nocturnal insectivores; nocturnal life probably forced at least the mammaliforms to develop fur and higher metabolic rates.


          


          Coal


          When the Triassic commenced a coal hiatus (no coal) appeared simultaneously all over the world at the Permian-Triassic boundary Probably a sudden large drop in sea level permitted whatever caused the hiatus, and thus accounts for the sudden appearance, for at the close of the Permian there was an even quicker drop in sea level than the slower drop that had occurred in its last half, the sharpest in history . There had been many salt deposits in Permian basins in the last half . There are large salt basins in the southwest United States and a very large basin is suspected in central Canada, now eroded away . Possibly a tsunami opened up some of these basins, evaporation from which would have previously delayed the sea level decline, and thus account for that quicker drop at the end. This or something like this could account for a subsequent rapid rise when the inland sea created evaporated again after barriers were reestablished. Glaciers can be safely ruled out because there is no evidence of glaciers anywhere during the Triassic. Immediately above the boundary the glossopteris flora was suddenly largely displaced by an Australia wide coniferous flora containing few species and containing a lycopod herbaceous under story. Conifers became common in Eurasia also. Each of these groups of conifers arose from endemic species because conifers are very poor at crossing ocean barriers and they remained separated for hundreds of millions of years, largely to the present. Podocarpis was south and Pines, Junipers, and Sequoias were north, for instance. The dividing line ran through the Amazon Valley, across the Sahara, and north of Arabia, India, Thailand, and Australia . It has been suggested that there was a climate barrier for the conifers , although water barriers are more plausible. If so, something that can cross at least short water barriers must have been involved in producing the coal hiatus. Hot climate could have been an important auxiliary factor across Antarctica or the Bering Straights , however. There was a spike of fern and lycopod spores immediately after the close of the Permian . In addition there was also a spike of fungal spores immediately after the Permian-Triassic boundary . This spike may have lasted 50,000 years in Italy and 200,000 years in China and must have contributed to the climate warmth. If so, something besides an instant catastrophe must have been involved to cause the coal hiatus because fungi would surely have removed all dead vegetation and coal forming detritus in a few decades in most tropical places. Besides, the fungal spores rose gradually and declined similarly. There was also much woody debris. Each phenomenon would hint at widespread vegetative death. Whatever caused the coal hiatus must have started in North America 25 million years sooner . Weesner believes that Mastotermitidae termites may go back to the Permian and fossil wings have been discovered in the Permian of Kansas which have a close resemblance to wings of Mastotermes of the Mastotermitidae, which is the most primitive living termite and which is thought to be the descendant of Cryptocercus genus, the wood roach. This fossil is called Pycnoblattina. It folded its wings in a convex pattern between segments 1a and 2a. Mastotermes is the only living insect that does the same , so it is possible that they are responsible for the coal hiatus. This is plausible because termites attack the trunk, which is the most vulnerable part. Modern termites also eat detritus. If parasitoids were what brought back the coal after about 10 million years past the opening, their initial evolution must have taken place in or near Australia because the coal reappeared there first by several million years . Ancestors of the Evaniidae, which parasitize roach egg sacs , could have been the ones involved, and this may explain why termites evolved separated eggs except in Mastotermitidae. During the Triassic coal hiatus in the beginning of the Triassic it was possible to find stump impressions up to 45 cm (17.7 in) and root impressions up to 18 cm (7 in) in south Australia, but no roots or logs. The soil was extremely low in organic matter and there was no detritus at all .


          


          Lagersttten


          
            [image: Triassic sandstone near Stadtroda, Germany.]

            
              Triassic sandstone near Stadtroda, Germany.
            

          


          The Monte San Giorgio lagersttte, now in the Lake Lugano region of northern Italy and Switzerland, was in Triassic times a lagoon behind reefs with an anoxic bottom layer, so there were no scavengers and little turbulence to disturb fossilization, a situation that can be compared to the better-known Jurassic Solnhofen limestone lagersttte. The remains of fish and various marine reptiles (including the common pachypleurosaur Neusticosaurus, and the bizarre long-necked archosauromorph Tanystropheus), along with some terrestrial forms like Ticinosuchus and Macrocnemus, have been recovered from this locality. All these fossils date from the Anisian/ Ladinian transition (about 237 million years ago).


          


          Late Triassic extinction event


          The Triassic period ended with a mass extinction, which was particularly severe in the oceans; the conodonts disappeared, and all the marine reptiles except ichthyosaurs and plesiosaurs. Invertebrates like brachiopods, gastropods, and molluscs were severely affected. In the oceans, 22% of marine families and possibly about half of marine genera went missing according to University of Chicago paleontologist Jack Sepkoski.


          Though the end-Triassic extinction event was not equally devastating everywhere in terrestrial ecosystems, several important clades of Crurotarsi (large archosaurian reptiles previously grouped together as the thecodonts) disappeared, as did most of the large labyrinthodont amphibians, groups of small reptiles, and some synapsids (except for the proto-mammals). Some of the early, primitive dinosaurs also went extinct, but other more adaptive dinosaurs survived to evolve in the Jurassic. Surviving plants that went on to dominate the Mesozoic world included modern conifers and cycadeoids.


          It is not certain what caused this Late Triassic extinction, which was accompanied by huge volcanic eruptions about 202 to 191 million years ago [(40Ar/39Ar dates)] known as the Central Atlantic Magmatic Province [(CAMP)], one of the largest inland recorded volcanic event since the planet cooled and stabilized, as the supercontinent Pangaea began to break apart. Other possible but less likely causes for the extinction events include global cooling or even a bolide impact, for which an impact crater surrounding Manicouagan Reservoir in Quebec, Canada, has been singled out. At the Manicouagan impact crater, however, recent research has shown that the impact melt within the crater has an age of 2141 Ma. The date of the Triassic-Jurassic boundary has also been more accurately fixed recently, at 201.580.28 Ma. Both dates are gaining accuracy by using more accurate forms of radiometric dating, in particular the decay of uranium to lead in zircons formed at the impact. So the evidence suggests the Manicouagan impact preceded the end of the Triassic by approximately 102 Ma. Therefore it could not be the immediate cause of the observed mass extinction.


          The number of Late Triassic extinctions is disputed. Some studies suggest that there are at least two periods of extinction towards the end of the Triassic, between 12 and 17 million years apart. But arguing against this is a recent study of North American faunas. In the Petrified Forest of northeast Arizona there is a unique sequence of latest Carnian-early Norian terrestrial sediments. An analysis in 2002 found no significant change in the paleoenvironment. Phytosaurs, the most common fossils there, experienced a change-over only at the genus level, and the number of species remained the same. Some Aetosaurs, the next most common tetrapods, and early dinosaurs, passed through unchanged. However, both Phytosaurs and Aetosaurs were among the groups of archosaur reptiles completely wiped out by the end-Triassic extinction event.


          It seems likely then that there was some sort of end-Carnian extinction, when several herbivorous archosauromorph groups died out, while the large herbivorous therapsids the kannemeyeriid dicynodonts and the traversodont cynodonts were much reduced in the northern half of Pangaea ( Laurasia).


          These extinctions within the Triassic and at its end allowed the dinosaurs to expand into many niches that had become unoccupied. Dinosaurs became increasingly dominant, abundant and diverse, and remained that way for the next 150 million years. The true "Age of Dinosaurs" is the Jurassic and Cretaceous, rather than the Triassic.
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              The three events of the triathlon (from left to right): Swimming, cycling, running
            

          


          Triathlon is an athletic event consisting of swimming, cycling and running over various distances. In most modern triathlons, these events are placed back-to-back in immediate sequence and a competitor's official time includes the time required to "transition" between the individual legs of the race, including any time necessary for changing clothes and shoes. As a result, proficiency in swimming, cycling, and running alone is not sufficient to guarantee a triathlete a competitive time: trained triathletes have learned to race each stage in a way that preserves their energy and endurance for subsequent stages.


          


          History


          According to triathlon historian and author Scott Tinley, the origin of Triathlon is anecdotally attributed on a race in France during the 1920-1930s that was called "Les trois sports", "La Course des Dbrouillards" and "La course des Touche  Tout". Nowadays, this race is held every year in France near Joinville le Pont, in Meulan and Poissy. In 1920 the French newspaper "LAuto" reported on a competition called "Les Trois Sports" with a 3 km run, 12 km bike and a crossing of the channel Marne. Those three parts were done without any break. There are also articles in French newspapers about a race in Marseille in 1927. There is a 1934 article about "Les Trois Sports" (the three sports) in the city of Rochelle, a race with: (1) a channel crossing (c. 200 m), (2) a bike competition (10 km) around the harbour of Rochelle and the parc Laleu, and (3) a run (1200 m) in the stadium Andr-Barbeau.


          


          Modern triathlon


          Since the 1930s, very little was heard about triathlon until 1974 at San Diego's Mission Bay in Southern California, where a group of friends began training together. This occurrence is well-documented and was not based on the French events. Amongst them were runners, swimmers and cyclists and before long training sessions turned into informal races. Directed and conceived by Jack Johnstone and Don Shanahan, the first Mission Bay Triathlon was held on September 25th 1974 and welcomed 46 athletes. This date is celebrated as the day modern triathlon began.


          The first modern long-distance triathlon event (2.4 mile (3.86 kilometer) swim, 112 mi (180.2 km) bike ride, and a 26.2 mi (42.2 km) run) was the Hawaiian Iron Man Triathlon, the idea for which arose during the awards ceremony for the 1977 Oahu Perimeter Relay (a running race for 5-person teams). Among the participants were numerous representatives of both the Mid-Pacific Road Runners and the Waikiki Swim Club, whose members had long been debating which athletes were more fit: runners or swimmers. On this occasion, U.S. Navy Commander John Collins pointed out that a recent article in Sports Illustrated magazine had declared that Eddy Merckx, the great Belgian cyclist, had the highest recorded " maximum oxygen uptake" of any athlete ever measured, so perhaps cyclists were more fit than anyone. CDR Collins and his wife, Judy, had taken part in the triathlons staged in 1974 and 1975 by the San Diego Track Club in and around Mission Bay, California, as well as the Optimist Sports Fiesta Triathlon in Coronado, California in 1975. A number of the other military athletes in attendance were also familiar with the San Diego races, so they understood the concept when CDR Collins suggested that the debate should be settled through a race combining the three existing long-distance competitions already on the island: the Waikiki Roughwater Swim (2.4 mi./3.862 km), the Around-Oahu Bike Race (115 miles; originally a two-day event) and the Honolulu Marathon (26.219 mi./42.195 km). It is worth noting that no one present had ever done the bike race so did not realize it was a two-day, not one-day, event; CDR Collins calculated that, by shaving 3 miles off the course and riding counter-clockwise around the island, the bike leg could start at the finish of the Waikiki Rough Water and end at the Aloha Tower, the traditional start of the Honolulu Marathon. Prior to racing, each athlete received three sheets of paper listing a few rules and a course description. Handwritten on the last page was this exhortation:


          
            
              	

              	Swim 2.4 miles! Bike 112 miles! Run 26.2 miles! Brag for the rest of your life!

              	
            


            
              	

              	
                
                   CDR Collins, (1978)
                

              
            

          


          With a nod to a local runner who was notorious for his demanding workouts, Collins said, "Whoever finishes first, we'll call him the Iron Man." Of the fifteen men to start off the in early morning on February 18th, 1978, twelve completed the race and the world's first IRONMAN, Gordon Haller, completed in 11 hours, 46 minutes, and 58 seconds


          Today, a number of triathlon events over varying distances are held around the world. The standard "Olympic Distance" of 1.5/40/10k was created by long time triathlon race director, Jim Curl in the mid-80's after he and partner Carl Thomas successfully produced the U.S. Triathlon Series between 1982 and 1997. USTS, as it was known, did more to bring accessible triathlons to the masses than any other group. The Hawaii Ironman Triathlon now serves as the Ironman world championship, but the entity that owns the race, the World Triathlon Corporation, hosts other triathlons around the world that are also called Ironmans. Long-distance multi-sport events organized by groups other than the World Triathlon Corporation may not officially be called "Ironman" races. Such triathlons may be described as "Iron-distance" or "Half-Ironman", but the "Ironman" label is the official property of the World Triathlon Corporation.


          The International Triathlon Union (ITU) was founded in 1989 as the international governing body of the sport, with the chief goal being to put triathlon on the Olympic program. The ITU has never officially sanctioned the Ironman Triathlon. Some believe that the Hawaii Ironman should be recognized as the official world championship for the sport as a whole, and as such should be sanctioned by the ITU. For its part, however, the ITU has expressed little interest in supporting longer distance triathlon, choosing to retain its focus instead on the shorter races geared toward the Olympics.


          The sport made its debut on the Olympic program at the Sydney Games in 2000 over the Olympic Distance (1500 m swim - 40 km bike - 10 km run).


          Since its founding, triathlon has grown significantly and now includes thousands of races with hundreds of thousands of competitors worldwide each year. The history of the sport is documented in Scott Tinley's book, "Triathlon: A Personal History" (Velo Press, 2002).


          


          Standard race distances


          The ITU accepts a 5% margin of error in the cycle and run course distances.


          
            
              	Name

              	Swim

              	Bicycle

              	Run

              	Notes
            


            
              	Kids of Steel

              	100 - 500m


              	5-15km


              	1-5km


              	Distances vary with age of athlete. See: Ironkids
            


            
              	Super Sprint

              	400m

              (0.25mi)

              	10km

              (6.2mi)

              	2.5km

              (1.5mi)

              	Distances vary, but this is a standard Super Sprint course.
            


            
              	Sprint

              	750m

              (0.5mi)

              	20km

              (12.4mi)

              	5 km

              (3.1mi)

              	A 500m swim is also common. The Sprint Distance is the fastest growing triathlon race distance in the United States
            


            
              	Olympic

              	1.5km

              (0.93mi)

              	40km

              (24.8mi)

              	10km

              (6.2mi)

              	Also known as "international distance", "standard course", or "short course".
            


            
              	ITU-Long Distance

              	3.0km

              (1.86mi)

              	80km

              (49.6mi)

              	20km

              (12.4mi)

              	Shortened in 2006
            


            
              	Half-Ironman

              	1.9km

              (1.2mi)

              	90km

              (56mi)

              	21.09km

              (13.1mi)

              	Also called an "Ironman 70.3", or "medium distance".
            


            
              	Triathlonone0one

              	3.0km

              (1.86mi)

              	130km

              (80.6mi)

              	30km

              (18.6mi)

              	Made debut in 2007
            


            
              	Ironman

              	3.8km

              (2.4mi)

              	180km

              (112mi)

              	42.195km

              (26.2mi) marathon

              	Also known as "iron distance" or "long distance".
            

          


          Though there can be some variation in race distances, particularly among short triathlons, most triathlons conform to one of those above standards.


          The International Triathlon Union sanctions and organizes a World Cup series of Olympic distance races (13 in 2004) each year, culminating in an annual World Championship for both elite pro-triathletes and age-groupers. The professional world cup races are conducted in a draft legal format for the bike leg.


          The World Triathlon Corporation sanctions and organizes a series of Ironman and Ironman 70.3 distance races each year. These races serve as qualifying events for the World Championships held annually in Kailua-Kona, Hawai'i (October, Ironman) and Clearwater, Florida (November, Ironman 70.3).


          


          Nonstandard variations


          
            	Equilateral Triathlon: A triathlon in which each leg takes approximately equal time.

          


          
            	Formula One Triathlon: An event that consists of a swim-bike-run combination in multiple groups.

          


          
            	Ultraman Triathlon: An Ultra-long distance triathlon covering 320 miles.

          


          
            	Off-road triathlon: Consists of swimming, mountain biking and trail running. The best-known series of these races is known as XTerra.

          


          
            	Winter Triathlon: Typically includes two events of either Cross country skiing, mountain biking or outdoor-ice speed skating and finishes with running.

          


          
            	Aquathlon: Composed of only swimming and running stages.

          


          
            	Duathlon: Comprised of a running stage, a cycling stage and another running stage.

          


          


          How a triathlon works


          In a typical triathlon, event organisers take advantage of a host town's hospitality. The racers arrive at the venue about an hour (or more) before the race is to begin, to set up their spot in the "transition area". Here they will generally have a rack to hold their bicycle and a small area of ground space for shoes, clothing, etc. In some races, the bicycle stage does not finish in the same place it begins, and athletes will set up two transition areas, one for the swim-to-bike transition, and one for the bike-to-run transition.


          Racers are generally categorized into separate professional and amateur groups; amateurs are often referred to as "age groupers" who form the great majority of triathletes. One feature that has helped to boost the popularity of such a complex time-intensive sport is the opportunity to compete against others of one's own gender and age group. The age groups are typically set at between five and ten year intervals.


          In some triathlons, amateur athletes may have the option to compete against others in heavier-weight divisions. "Clydesdale" athletes are those men generally over 200 pounds, while "Athena" athletes are women generally over 150 pounds. This is not officially sanctioned in any of the professional or Olympic events.


          There is usually (as in most marathons) a lower age limit (typically 18) for the longer triathlons (all of the 5 events listed above) but many shorter races have been organized to allow children and teens to compete in triathlon.


          After transitions are set up, the athletes don their swim gear and head to the swim area-- usually a lake, river, or the ocean--for the race start. Depending on the type and size of the race, either all the athletes will enter the water at a single signal ("mass start", traditional in Iron-distance races), in waves spaced every few minutes, usually by age group (wave starts are more common in shorter races where a large number of amateur athletes are competing), or individual "time trial" starts where the athletes enter the water one at a time, usually 3-5 seconds apart.


          The swim leg usually proceeds around a series of marked buoys and exits the water near the transition area. Racers run out of the water and attempt to change from their swim gear into cycling gear as rapidly as possible. In some of the earliest races, tents were provided for changing clothes. In the modern day, however, competition and pressure for time has led to the development of specialized triathlon clothing that is adequate for both swimming and cycling, meaning many racers' transitions consist of little more than removing goggles and pulling on a helmet and cycling shoes. (In some cases racers leave shoes attached to their bicycle pedals and slip their feet into them while riding. Professionals often don't even wear socks.)


          The cycling stage proceeds around a marked course and finishes back at the transition area, where racers rack their bicycles and change quickly into running shoes before heading out for the final stage. The run finishes at a finish line usually near the start and transition areas.


          In most races, "aid stations" located on the bike and run courses provide water and energy drinks to the athletes as they pass through. Aid stations at longer events will often provide various types of food as well, including such items as energy bars and gels, fruit, cookies, and ice.


          


          Rules of triathlon


          Traditionally, triathlon is an individual sport: each athlete is competing against the course and the clock for the best time. As such, athletes are not allowed to receive assistance from anyone else inside or outside the race, with the exception of race-sanctioned aid volunteers who distribute food and water on the course. This also means that team tactics, such as drafting, a cycling tactic in which several riders cluster closely to reduce the air resistance of the group, are not allowed.


          This has begun to change with the introduction of triathlon into the Olympic Games. Many Olympic-distance races, including the Olympics themselves and ITU World Cup events, now allow drafting during the cycling stage. This change has sparked extensive debate among the triathlon community, with supporters feeling that it brings triathlon rules closer in line with international cycling rules and practices, and opponents feeling that drafting has the potential to negate gains achieved by an individual in the swim, and gains an individual would have the potential to achieve during the cycling leg. Drafting has become the standard format for professional-level ITU events and the Olympics. However, the majority of amateur events retain the non-drafting format.


          Triathlons are timed in sections: 1) from the start of the swim to the beginning of the first transition (swim time); 2) from the beginning of the first transition to the end of the first transition (T1 time); 3) from the start of the cycling to the end of the cycling leg (cycling time); 4) from the beginning of the second transition to the end of the second transition (T2 time); 5) and finally from the start of the run to the end of the run, at which time the triathlon is completed. Results are usually posted on official websites and will show for each triathlete his/her swim time; cycle time (with transitions included); run time; and total time. Some races also post transition times separately.


          Other rules of triathlon vary from race to race and generally involve descriptions of allowable equipment (such as wetsuits, which are allowed in the swimming stage of some races -- generally when the water temperature is below 78 degrees Fahrenheit or 26 C), and prohibitions against interference between athletes.


          One important rule involving the cycle leg is that the competitor must be wearing their bike helmet before the competitor mounts the bike and must remain on until the competitor has dismounted; the competitor may remove their helmet at anytime as long as they are not on the bicycle (i.e. while repairing a mechanicial problem). Failure to comply with this rule will result in disqualification.


          An interesting twist to the rules is that while on the bike course, a competitor is not required to ride their bicycle at all times. Should a competitor's bike malfunction they can proceed with the race as long as they are doing so with their bicycle in tow.


          


          Professional competitions


          The world of professional triathlon is primarily split into three circuits:


          
            	The "short course", or Olympic-distance competitive circuit, run by the International Triathlon Union (ITU), which includes the ITU World Cup series and ITU World Championships. In 2004, the ITU World Cup included over 75 different events.


            	The "long course", or "Ironman" circuit, run by the World Triathlon Corporation (WTC), which culminates each year with the Hawaii Ironman World Championship. These races are not recognized as "official" by the ITU, but are unquestionably the best-known series of races in the sport.


            	The XTerra off-road triathlon championship series.

          


          In addition, the ITU has a Long Distance Triathlon series, with races slightly shorter (except for the swim) than the Ironman standard. This circuit is a new addition, with four annual events as of 2005. Many of the same athletes compete in Ironman and ITU Long Distance races.


          The term Ironman Triathlon is a trademark of the World Triathlon Corporation and refers to the series of races organised by the WTC. Races of this distance which are not organised by the WTC are commonly referred to as Iron Distance Triathlon.


          


          Triathlon and fitness


          Triathletes tend to be extraordinarily fit, and many amateur athletes choose triathlon specifically for its fitness benefits. Because all three events are endurance sports, nearly all of triathlon training is cardiovascular exercise. In addition, since triathletes must train for three different disciplines, they tend to have more balanced whole-body muscular development than pure cyclists or runners, whose training emphasizes only a subset of their musculature.


          


          Specialization of swimming, cycling and running in triathlon


          Each element of the triathlon is a little different from those sports if encountered alone. While amateur triathletes who also compete in individual swimming, cycling or running races generally apply the same techniques and philosophy to triathlon, seasoned triathletes and professionals have specialized techniques for each discipline that improve their race as a whole.


          


          Swimming


          
            [image: Triathletes competing in the swim component of race. Wetsuits are common but not universal]

            
              Triathletes competing in the swim component of race. Wetsuits are common but not universal
            

          


          Triathletes will use their legs less vigorously and more carefully than other swimmers, conserving their leg muscles for the cycle and run to follow. Many triathletes use altered swim strokes to compensate for turbulent, aerated water and to conserve energy for a long swim. In addition, the majority of triathlons involve open-water (outdoor) swim stages, rather than pools with lane markers. As a result, triathletes in the swim stage must jockey for position, and can gain some advantage by drafting, following a competitor closely to swim in their slipstream. Triathletes will often use "dolphin kicking" and diving to make headway against waves, and body surfing to use a wave's energy for a bit of speed at the end of the swim stage. Also, open-water swims necessitate "sighting": raising the head to look for landmarks or buoys that mark the course. A modified stroke allows the triathlete to lift the head above water to sight without interrupting the swim or wasting energy.


          Because open water swim areas are often cold, specialized triathlon wetsuits have been developed. In addition to warmth, wetsuits add buoyancy and cut water resistance, both of which increase swimming speed. Wetsuits are only legal in sanctioned events with a water temperature equal to or below 78 degrees Fahrenheit (25.5 degrees Celsius). Some events allow wetsuits regardless of water temperature, and sometimes they are required. Or, in a single event, wetsuits may be allowed for "age groupers" but not for professionals, as the temperature rules differ slightly between the two groups.


          


          Cycling


          Triathlon cycling, with the exception of Olympic triathlon and ITU World Cup races, is very different from most professional bicycle racing because it does not allow drafting, so racers do not cluster in a peloton. It more closely resembles individual time trial racing. Triathlon bicycles are generally optimized for aerodynamics, having special handlebars called "aero-bars" or "tri-bars", aerodynamic wheels, and other components. Triathlon bikes use a specialized geometry, including a steep seat-tube angle both to improve aerodynamics and spare muscle groups needed for running (see also Triathlon equipment). At the end of the bike segment, triathletes also often cycle with a higher " cadence" (revolutions per minute), which serves in part to keep the muscles loose and flexible for running. It is believed, though, that the primary benefit to spinning in a triathlon is that the strain of the effort is placed disproportionately on the slow twitch muscle fibers, preventing the athlete from accumulating an oxygen debt before the run.


          


          Running


          The primary distinguishing feature of running in a triathlon is that it occurs after the athlete has already been exercising in two other disciplines for an extended period of time, so many muscles are already tired. The effect of switching from cycling to running can be very profound; first-time triathletes are often astonished at the bizarre, sometimes painful sensation in their thighs a few hundred yards into the run, and discover that they run at a much slower pace than they are accustomed to in training. Triathletes train for this phenomenon through transition workouts or "bricks": back-to-back workouts involving two disciplines, most commonly cycling and running. (The term "brick" has multiple claims of origination/derivation. Among those is the derivation from a partial anagram of Bike-Run. Also, it may simply be a descriptive term for how your legs feel for the first part of the run. Another is credited to Mark Sisson and Scott Zagarino (1988), who associated the term brick with the idea of "Just another brick in the wall"... as noted in a song by the group "Pink Floyd". Another association of this term has been claimed to originate from a New Zealand athlete by the name of Matt Brick.)


          


          Legendary and well-known events


          Hundreds (perhaps thousands) of individual triathlons are held around the world each year. A few of these races are legendary and/or favorites of the triathlon community because they have a long history, or because they have particularly grueling courses and race conditions. A few are listed here.


          
            	Hawaii Ironman World Championship, Kona, Hawaii. First held in 1978 on Oahu, only five years after the sport of triathlon was founded; it was later moved to Kailua-Kona on the island of Hawaii. The cycling stage of the race covers more than a hundred miles over lava flats on the big island of Hawaii, where mid-day temperatures often reach over 110F (43C) and cross-winds sometimes blow at 55 MPH (90 km/h). The race is often challenging even to competitors with experience in other iron-distance events.

          


          
            	Nice Triathlon, Nice, France. A race that existed until 2002 when the course was adopted by the WTC as Ironman France. During the 1980s the Nice Long Distance triathlon (Swim 4km, Bike 120km, Run 30km) was, alongside the World Championships in Kona, one of the two important races each year with prize money and media attention. Mark Allen won here 10 consecutive times. The ITU's Long Distance was a Nice-Distance race until it was shortened in 2006.

          


          
            	Escape from Alcatraz, San Francisco, California. This non-standard-length race begins with a 1.5 mile (2.4 km) swim in frigid San Francisco Bay waters from Alcatraz Island to shore, followed by an 18 mile (29 km) bicycle and 8 mile (13 km) run in the extremely hilly terrain of the San Francisco Bay area. The run includes the notorious "Sand Ladder"--a 400-step staircase climb up a beachside cliff.

          


          
            	Wildflower is a Half-Ironman distance race held on or near May 1st at Lake San Antonio in Southern California since 1983. In recent years it has become a highlight on the race-calendar of many professional triathletes. Known for a particularly hilly course, it has expanded now to include three races of different lengths and is one of the largest triathlon events in the world, with over 8,000 athletes attending each year.

          


          
            	Life Time Fitness Triathlon. An Olympic distance race offering the largest professional prize purse in triathlon. The Women are given a headstart on the men by an amount of time that theoretically gives each gender an equal chance of winning. The men attempt to close the gap over the course of the swim, bike and run hopefully resulting in a sprint to the finish between the top male and female athletes.

          


          
            	HP Norseman Xtreme Triathlon. The race is the worlds toughest iron-distance. It is also the northmost iron-distance, taking place at the same latitude as Anchorage, Alaska. The race travels through some of the most beautiful parts of Norway, and is far from a regular circuit-race. HP Norseman starts in one of the beautiful fjords on the West Coast and finishes inland at 1,850 meters above sea level. Total ascent is 5,000 meters.

          


          


          Notable triathletes


          Winners of 3 or more world titles.


          
            
              	
                Men

              

              	

              	
                Women

              

              	

              	
            


            
              	
                
                  	Mark Allen


                  	Dave Scott


                  	Simon Lessing


                  	Peter Reid

                

              

              	
                
                  	(1 ITU, 6 WTC)


                  	(6 WTC)


                  	(4 ITU)


                  	(3 WTC)

                

              

              	
                
                  	Paula Newby-Fraser


                  	Natascha Badmann


                  	Erin Baker


                  	Emma Snowsill


                  	Michellie Jones

                

              

              	
                
                  	(8 WTC)


                  	(6 WTC)


                  	(1 ITU, 2 WTC)


                  	(3 ITU)


                  	(2 ITU, 1 WTC)
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                  List of forms of government


                  
                    	Anarchy


                    	Aristocracy


                    	Authoritarianism


                    	Autocracy


                    	Communist state


                    	Corporatocracy


                    	Democracy

                  


                  
                    	Direct democracy


                    	Representative democracy

                  


                  
                    	Despotism


                    	Dictatorship

                  


                  
                    	Military dictatorship

                  


                  
                    	Feudalism


                    	Kleptocracy


                    	Kritocracy


                    	Meritocracy


                    	Minarchism


                    	Monarchy

                  


                  
                    	Absolute monarchy


                    	Constitutional monarchy

                  


                  
                    	Night watchman state


                    	Noocracy


                    	Ochlocracy


                    	Oligarchy


                    	Plutocracy


                    	Republic

                  


                  
                    	Mixed government


                    	Constitutional republic


                    	Parliamentary republic


                    	Socialist republic


                    	Capitalist republic

                  


                  
                    	Robocracy


                    	Socialism


                    	Stratocracy


                    	Technocracy


                    	Theocracy


                    	Theodemocracy


                    	Timocracy


                    	Totalitarianism


                    	Tribe

                  


                  
                    	Chiefdom
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          A tribe, viewed historically or developmentally, consists of a social group existing before the development of, or outside of, states, though some modern theorists hold that contemporary tribes can only be understood in terms of their relationship to states.


          The term is often loosely used to refer to any non- Western or indigenous society. Many anthropologists use the term to refer to societies organized largely on the basis of kinship, especially corporate descent groups (see clan and lineage).


          


          Terminology


          Considerable debate takes place over how best to characterize tribes. Some of this debate stems from perceived differences between pre-state tribes and contemporary tribes; some of this debate reflects more general controversy over cultural evolution and colonialism. In the popular imagination, tribes reflect a way of life that predates, and is more "natural", than that in modern states. Tribes also privilege primordial social ties, are clearly bounded, homogeneous, parochial, and stable. Thus, many believed that tribes organize links between families (including clans and lineages), and provide them with a social and ideological basis for solidarity that is in some way more limited than that of an "ethnic group" or of a " nation". Anthropological and ethnohistorical research has challenged all of these notions.


          In his 1972 study, The Notion of Tribe, Morton Fried provided numerous examples of tribes, the members of which spoke different languages and practised different rituals, or that shared languages and rituals with members of other tribes. Similarly, he provided examples of tribes where people followed different political leaders, or followed the same leaders as members of other tribes. He concluded that tribes in general are characterized by fluid boundaries and heterogeneity, are not parochial, and are dynamic.


          


          Origins


          Archaeologists continue to explore the development of pre-state tribes. Current research suggests that tribal structures constituted one type of adaptation to situations providing plentiful yet unpredictable resources. Such structures proved flexible enough to co-ordinate production and distribution of food in times of scarcity, without limiting or constraining people during times of surplus.


          Fried, however, proposed that most contemporary tribes do not have their origin in pre-state tribes, but rather in pre-state bands. Such "secondary" tribes, he suggested, actually came about as modern products of state expansion. Bands comprise small, mobile, and fluid social formations with weak leadership, that do not generate surpluses, pay no taxes and support no standing army. Fried argued that secondary tribes develop in one of two ways. First, states could set them up as means to extend administrative and economic influence in their hinterland, where direct political control costs too much.


          States would encourage (or require) people on their frontiers to form more clearly bounded and centralized polities, because such polities could begin producing surpluses and taxes, and would have a leadership responsive to the needs of neighboring states (the so-called "scheduled" tribes of the United States or of India provide good examples of this). Second, bands could form "secondary" tribes as a means to defend themselves against state expansion. Members of bands would form more clearly bounded and centralized polities, because such polities could begin producing surpluses that could support a standing army that could fight against states, and they would have a leadership that could coordinate economic production and military activities.
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              Fossil range: Late Cretaceous
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                  Triceratops skull, showing horns and frill, Oxford University Museum of Natural History.
                

              
            


            
              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Animalia

                  


                  
                    	Phylum:

                    	Chordata

                  


                  
                    	Class:

                    	Sauropsida

                  


                  
                    	Superorder:

                    	Dinosauria

                  


                  
                    	Order:

                    	Ornithischia

                  


                  
                    	Suborder:

                    	Cerapoda

                  


                  
                    	Infraorder:

                    	Ceratopsia

                  


                  
                    	Family:

                    	Ceratopsidae

                  


                  
                    	Subfamily:

                    	Ceratopsinae

                  


                  
                    	Genus:

                    	Triceratops

                    Marsh, 1889
                  

                

              
            


            
              	Species
            


            
              	
                
                  	T. horridus Marsh, 1889 ( type)


                  	T. prorsus Marsh, 1890

                

              
            


            
              	Synonyms
            


            
              	
                
                  	Sterrholophus Marsh, 1891


                  	Claorhynchus? Cope, 1892


                  	Ugrosaurus Cobabe & Fastovsky, 1987

                

              
            

          


          Triceratops (pronounced /traɪˈsɛrətɒps/) is an extinct genus of herbivorous ceratopsid dinosaur that lived during the late Maastrichtian stage of the Late Cretaceous Period, around 68 to 65 million years ago (mya) in what is now North America. It was one of the last dinosaur genera to appear before the great CretaceousTertiary extinction event. Bearing a large bony frill and three horns on its large four-legged body, and conjuring similarities with the modern rhinoceros, Triceratops is one of the most recognizable of all dinosaurs. The name Triceratops, which literally means "three-horned face", is derived from the Greek tri/- meaning "three", ceras/έ meaning "horn", and -ops/ meaning "face". Though it shared the landscape with and was preyed upon by the fearsome Tyrannosaurus, it is unclear whether the two battled the way they are commonly depicted in movies, children's dinosaur books and many cartoons.


          Although no complete skeleton has been found, Triceratops is well-known from numerous partial specimens collected since the introduction of the genus in 1887. The function of their frills and three distinctive facial horns has long inspired debate. Although traditionally viewed as defensive weapons against predators, the latest theories claim that it is more probable that these features were used in courtship and dominance displays, much like the antlers and horns of modern reindeer, mountain goats, or rhinoceros beetles.


          Triceratops is the best-known of the ceratopsids, though the genus's exact placement within the group has been a point of contention amongst paleontologists. Two species, T. horridus and T. prorsus, are considered valid, although many other species have been named.


          


          Description
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              Triceratops compared in size with a human
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              1904 illustration by Charles R. Knight
            

          


          Individual Triceratops are estimated to have reached about 7.9 to 9.0 m (26.029.5 ft) in length, 2.9 to 3.0m (9.59.8ft) in height, and 6.112.0 tonnes (13,000-26,000 lb) in weight. The most distinctive feature is their large skull, among the largest of all land animals. It could grow to be over 2m (7ft) in length, and could reach almost a third of the length of the entire animal. It bore a single horn on the snout, above the nostrils, and a pair of horns approximately 1m (3ft) long, with one above each eye. To the rear of the skull was a relatively short, bony frill. Most other frilled dinosaurs had large fenestrae in their frills, while the frills of Triceratops were noticeably solid.


          Triceratops species possessed a sturdy build, with strong limbs and short five-hoofed hands and four-hoofed feet. Although certainly quadrupedal, the posture of these dinosaurs has long been the subject of some debate. Originally, it was believed that the front legs of the animal had to be sprawling at angles from the thorax, in order to better bear the weight of the head. This stance can be seen in paintings by Charles Knight and Rudolph Zallinger. However, ichnological evidence in the form of trackways from horned dinosaurs, and recent reconstructions of skeletons (both physical and digital) seem to show that Triceratops maintained an upright stance during normal locomotion, with the elbows slightly bowed out, in an intermediate state between fully upright and fully sprawling (as in the modern rhinoceros). This conclusion does not preclude a sprawling gait for confrontations or feeding.


          


          Classification


          Triceratops is the best known genus of the Ceratopsidae, a family of large North American horned dinosaurs. The exact location of Triceratops among the ceratopsians has been debated over the years. Confusion stemmed mainly from the combination of short, solid frills (similar to that of Centrosaurinae), and the long brow horns (more akin to Ceratopsinae, also known as Chasmosaurinae). In the first overview of horned dinosaurs, R. S. Lull hypothesized two lineages, one of Monoclonius and Centrosaurus leading to Triceratops, the other with Ceratops and Torosaurus, making Triceratops a centrosaurine as the group is understood today. Later revisions supported this view, formally describing the first, short-frilled group as Centrosaurinae (including Triceratops), and the second, long-frilled group as Chasmosaurinae.
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              Triceratops skeleton at the American Museum of Natural History in New York City.
            

          


          In 1949, C. M. Sternberg was the first to question this and favoured instead that Triceratops was more closely related to Arrhinoceratops and Chasmosaurus based on skull and horn features, making Triceratops a ceratopsine (chasmosaurine of his usage) genus. However, he was largely ignored with John Ostrom, and later David Norman, both placing Triceratops within Centrosaurinae.


          Subsequent discoveries and analyses upheld Sternberg's view on the position of Triceratops, with Lehman defining both subfamilies in 1990 and diagnosing Triceratops as ceratopsine (chasmosaurine of his usage) on the basis of several morphological features. In fact, it fits well into the ceratopsine subfamily, apart from its one feature of a shortened frill. Further research by Peter Dodson, including a 1990 cladistic analysis and a 1993 study using RFTRA (resistant-fit theta-rho analysis), a morphometric technique which systematically measures similarities in skull shape, reinforces Triceratops' placement in the ceratopsine subfamily.


          


          Use in phylogenetics


          In phylogenetic taxonomy, the genus has been used as a reference point in the definition of Dinosauria; Dinosaurs have been designated as all descendants of the most recent common ancestor of Triceratops and Neornithes (i.e. modern birds). Furthermore, the bird-hipped dinosaurs, Ornithischia, have been designated as all dinosaurs with a more recent common ancestor to Triceratops than modern birds.


          


          Origins
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              Side view of Triceratops skeleton, Senckenberg Museum.
            

          


          For many years the origins of Triceratops have been largely obscure. In 1922, the newly discovered Protoceratops was seen as its ancestor by Henry Fairfield Osborn, but many decades passed before additional findings came to light. However, recent years have been fruitful for the discovery of several dinosaurs related to ancestors of Triceratops. Zuniceratops, the earliest known ceratopsian with brow horns, was described in the late 1990s, and Yinlong, the first known Jurassic ceratopsian, in 2005.


          These new finds have been vital in illustrating the origins of horned dinosaurs in general, suggesting an Asian origin in the Jurassic, and the appearance of truly horned ceratopsians by the beginning of the late Cretaceous in North America. As Triceratops is increasingly shown to be a member of the long-frilled Ceratopsinae subfamily, a likely ancestor may have resembled Chasmosaurus, which thrived some 5 million years earlier.


          


          Discoveries and species
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              Plate showing the skull of Triceratops prorsus, published by Othniel Marsh in 1896.
            

          


          The first named specimen now attributed to Triceratops is a pair of brow horns attached to a skull roof, found near Denver, Colorado in the spring of 1887. This specimen was sent to Othniel Charles Marsh, who believed that the formation from which it came dated from the Pliocene, and that the bones belonged to a particularly large and unusual bison, which he named Bison alticornis. He realized that there were horned dinosaurs by the next year, which saw his publication of the genus Ceratops from fragmentary remains, but he still believed B. alticornis to be a Pliocene mammal. It took a third and much more complete skull to change his mind. The specimen, collected in 1888 by John Bell Hatcher from the Lance Formation of Wyoming, was initially described as another species of Ceratops. After reflection, however, Marsh changed his mind and gave it the generic name Triceratops, accepting his Bison alticornis as another species of Ceratops (it would later be added to Triceratops). The sturdy nature of the animal's skull has ensured that many examples have been preserved as fossils, allowing variations between species and individuals to be studied. Triceratops remains have subsequently been found in the American states of Montana and South Dakota (in addition to Colorado and Wyoming), and in the Canadian provinces of Saskatchewan and Alberta.


          


          Number of species


          Within the first decades after Triceratops was described, various skulls were collected, which varied to a lesser or greater degree from the original Triceratops, named T. horridus by Marsh (from the Latin horridus; "rough, rugose", suggesting the roughened texture of those bones belonging to the type specimen, later identified as an aged individual). This variation is unsurprising, given that Triceratops skulls are large three-dimensional objects, coming from individuals of different ages and both sexes, and which were subjected to different amounts and directions of pressure during fossilization. Discoverers would name these as separate species (listed below), and came up with several phylogenetic schemes for how they were related to each other.


          
            [image: Life restoration of Triceratops horridus]

            
              Life restoration of Triceratops horridus
            

          


          In the first attempt to understand the many species, Lull found two groups, although he did not say how he distinguished them: one composed of T. horridus, T. prorsus, and T. brevicornus; the other of T. elatus and T. calicornis. Two species (T. serratus and T. flabellatus) stood apart from these groups. By 1933, and his revision of the landmark 1907 Hatcher-Marsh-Lull monograph of all known ceratopsians, he retained his two groups and two unaffiliated species, with a third lineage of T. obtusus and T. hatcheri that was characterized by a very small nasal horn. T. horridus-T. prorsus-T. brevicornus was now thought to be the most conservative lineage, with an increase in skull size and a decrease in nasal horn size, and T.-elatus-T. calicornis was defined by large brow horns and small nasal horn. C. M. Sternberg made one modification, adding T. eurycephalus and suggesting that it linked the second and third lineages closer together than they were to the T. horridus lineage. This pattern was followed until the major studies of the 1980s and 1990s.


          
            [image: Triceratops prorsus at the Science Museum of Minnesota.]

            
              Triceratops prorsus at the Science Museum of Minnesota.
            

          


          With time, however, the idea that the differing skulls might be representative of individual variation within one (or two) species gained popularity. In 1986, Ostrom and Wellnhofer published a paper in which they proposed that there was only one species, Triceratops horridus. Part of their rationale was that generally there are only one or two species of any large animal in a region (modern examples being the elephant and the giraffe in modern Africa). To their findings, Lehman added the old Lull-Sternberg lineages combined with maturity and sexual dimorphism, suggesting that the T. horridus-T. prorsus-T. brevicornus lineage was composed of females, the T.calicornis-T.elatus lineage was made up of males, and the T. obtusus-T. hatcheri lineage was of pathologic old males. His reasoning was that males had taller, more erect horns and larger skulls, and females had smaller skulls with shorter, forward-facing horns.


          These findings, however, were contested a few years later by Catherine Forster, who reanalysed Triceratops material more comprehensively and concluded that the remains fell into two species, T. horridus and T. prorsus, although the distinctive skull of T. (now tentatively Diceratus) hatcheri differed enough to warrant a separate genus. She found that T. horridus and several other species belonged together, and T. prorsus and T. brevicornus stood alone, and since there were many more specimens in the first group, she suggested that this meant the two groups were two species. It is still possible to interpret this reasoning as describing a single species with sexual dimorphism.


          


          Valid species


          
            [image: Skulls of Triceratops prorsus in the Senckenberg Museum.]

            
              Skulls of Triceratops prorsus in the Senckenberg Museum.
            

          


          
            	T. horridus (Marsh, 1889) (originally Ceratops) ( type species)


            	T. prorsus (Marsh, 1890)

          


          


          Doubtful species


          The following species are considered nomina dubia ("dubious names"), and are based on remains that are too poor or incomplete to be distinguished from pre-existing Triceratops species.


          
            	T. albertensis ( C. M. Sternberg, 1949)


            	T. alticornis ( Marsh, 1887 (originally Bison))


            	T. eurycephalus ( Schlaikjer, 1935)


            	T. galeus (Marsh, 1889)


            	T. ingens ( Lull, 1915)


            	T. maximus ( Brown, 1933)


            	T. sulcatus (Marsh, 1890)

          


          


          Misassignments


          
            	T. brevicornus (Hatcher, 1905) (=T. prorsus)


            	T. calicornus (Marsh, 1898) (=T. horridus)


            	T. elatus (Marsh, 1891) (=T. horridus)


            	T. flabellatus (Marsh, 1889) (=T. horridus)


            	T. hatcheri (Lull, 1907) (=Diceratus hatcheri)


            	T. mortuarius ( Cope, 1874) (nomen dubium; originally Polyonax; =Polyonax mortuarius)


            	T. obtusus (Marsh, 1898) (=T. horridus)


            	T. serratus (Marsh, 1890) (=T. horridus)


            	T. sylvestris (Cope, 1872) (nomen dubium; originally Agathaumas sylvestris)

          


          


          Paleobiology


          
            [image: A 1905 chart showing the relatively small brain of a Triceratops (top).]

            
              A 1905 chart showing the relatively small brain of a Triceratops (top).
            

          


          Although Triceratops are commonly portrayed as herding animals, there is currently no solid evidence that they lived in herds. Unlike other horned dinosaurs, some of which are known from sites preserving dozens or hundreds of individuals, all Triceratops finds known at present preserve only solitary individuals. However, these remains are very common; for example, Bruce Erickson, a paleontologist of the Science Museum of Minnesota, has reported having seen 200 specimens of T. prorsus in the Hell Creek Formation of Montana. Similarly, Barnum Brown claimed to have seen over 500 skulls in the field. Because Triceratops teeth, horn fragments, frill fragments, and other skull fragments are such abundant fossils in the Lancian faunal stage of the late Maastrichtian ( late Cretaceous, 68 to 65mya) Period of western North America, it is regarded as among the dominant herbivores of the time, if not the most dominant herbivore. In 1986, Robert Bakker estimated it as making up 5/6ths of the large dinosaur fauna at the end of the Cretaceous. Unlike most animals, skull fossils are far more common than postcranial bones for Triceratops, suggesting that the skull had an unusually high preservation potential.


          Triceratops was one of the last ceratopsian genera to appear before the Cretaceous-Tertiary extinction event. The related Diceratus and Torosaurus, and the more distantly related diminutive Leptoceratops, were also present, though their remains have been rarely encountered.


          


          Dentition and diet


          Triceratops were herbivorous, and because of their low head, their primary food was probably low growth, although they may have been able to knock down taller plants with their horns, beak, and bulk. The jaws were tipped with a deep, narrow beak, believed to have been better at grasping and plucking than biting.


          Triceratops teeth were arranged in groups called batteries, of 36 to 40 tooth columns, in each side of each jaw with 3 to 5 stacked teeth per column, depending on the size of the animal. This gives a range of 432 to 800 teeth, of which only a fraction were in use at any given time (tooth replacement was continuous and occurred throughout the life of the animal). They functioned by shearing in a vertical to near-vertical orientation. The great size and numerous teeth of Triceratops suggests that they ate large volumes of fibrous plant material, with some suggesting palms and cycads, and others suggesting ferns, which then grew in prairies.


          


          Functions of the horns and frill


          
            [image: Triceratops head from the front]

            
              Triceratops head from the front
            

          


          
            [image: Triceratops head from the side]

            
              Triceratops head from the side
            

          


          There has been much speculation over the functions of Triceratops' head adornments. The two main theories have revolved around use in combat, or display in courtship, with the latter thought now to be the most likely primary function.


          Early on, Lull postulated that the frills may have served as anchor points for the jaw muscles to aid chewing by allowing increased size and thus power for the muscles. This has been put forward by other authors over the years, but later studies do not find evidence of large muscle attachments on the frill bones.


          Triceratops were long thought to have possibly used their horns and frills in combat with predators such as Tyrannosaurus, the idea being discussed first by C. H. Sternberg in 1917 and 70 years later by Robert Bakker. There is evidence that Tyrannosaurus did prey upon them, as a Triceratops pelvis has been found with tyrannosaur toothmarks and subsequent healing, indicating the wound was made while the animal was alive.


          In 2005, a BBC documentary, The Truth About Killer Dinosaurs, tested how Triceratops might have defended themselves against large predators like Tyrannosaurus. To see if Triceratops could have charged other dinosaurs, as would a modern-day rhinoceros, an artificial Triceratops skull was made and propelled into simulated Tyrannosaurus skin at 24 km/h (15 mph). The brow horns penetrated the skin, but the blunt nose horn and the beak could not, and the front of the skull broke. The conclusion drawn was that it would have been impossible for Triceratops to have defended themselves in this wayinstead they probably stood their ground when attacked by large predators, using their horns for goring if the predator came close enough.


          In addition to combat with predators using horns, Triceratops are classically shown engaging each other in combat with horns locked. While studies show that such activity would be feasible, if unlike that of present-day horned animals, there is no evidence that they actually did so. Additionally, although pitting, holes, lesions, and other damage on Triceratops skulls (and the skulls of other ceratopsids) are often attributed to horn damage in combat, a recent study finds no evidence for horn thrust injuries causing these forms of damage (for example, there is no evidence of infection or healing). Instead, non-pathological bone resorption, or unknown bone diseases, are suggested as causes.


          The large frill also may have helped to increase body area to regulate body temperature. A similar theory has been proposed regarding the plates of Stegosaurus, although this use alone would not account for the bizarre and extravagant variation seen in different members of the Ceratopsidae. This observation is highly suggestive of what is now believed to be the primary function, display.


          
            [image: Juvenile and adult skulls — the juvenile skull is about the size of an adult human head]

            
              Juvenile and adult skulls  the juvenile skull is about the size of an adult human head
            

          


          The theory of their use in sexual display was first proposed by Davitashvili in 1961 and has gained increasing acceptance since. Evidence that visual display was important, either in courtship or in other social behaviour, can be seen in the fact that horned dinosaurs differ markedly in their adornments, making each species highly distinctive. Also, modern living creatures with such displays of horns and adornments use them in similar behaviour. A recent study of the smallest Triceratops skull, ascertained to be a juvenile, shows the frill and horns developed at a very early age, predating sexual development and thus probably important for visual communication and species recognition in general. The large eyes and shortened features, a hallmark of "cute" baby mammals, also suggest that the parent Triceratops may have cared for its young.



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


          

        

      

    


    


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

  


  
    
      
        

        Trichinosis


        
          

          
            
              	Trichinosis

              Classification and external resources
            


            
              	ICD- 10

              	B 75.
            


            
              	ICD- 9

              	124
            


            
              	DiseasesDB

              	13326
            


            
              	MeSH

              	D014235
            

          


          Trichinosis, also called trichinellosis, or trichiniasis, is a parasitic disease caused by eating raw or undercooked pork and wild game infected with the larvae of a species of roundworm Trichinella spiralis, commonly called the trichina worm. The few cases in the United States are mostly the result of eating undercooked game, bear meat, or home reared pigs. It is most common in the developing world and where pigs are commonly fed raw garbage.


          


          Signs and symptoms


          Trichinosis initially involves the intestines. Within 1-2 days of contagion, symptoms such as nausea, heartburn, dyspepsia, and diarrhea appear; the severity of these symptoms depends on the extent of the infection. Later on, as the worms encyst in different parts of the human body, other manifestations of the disease may appear, such as headache, fever, chills, cough, eye swelling, joint pain and muscle pain, petechiae, and itching.


          Most symptoms subside within a few years. The most dangerous case is worms entering the central nervous system. They cannot survive there, but they may cause enough damage to produce serious neurological deficits (such as ataxia or respiratory paralysis), and even death.


          


          Life cycle


          The worm can infect any species of mammal that consumes its encysted larval stages. When an animal eats meat that contains infective Trichinella cysts, the acid in the stomach dissolves the hard covering of the cyst and releases the worms. The worms pass into the small intestine and, in 12 days, become mature. After mating, adult females produce larvae, which break through the intestinal wall and travel through the lymphatic system to the circulatory system to find a suitable cell. Larvae can penetrate any cell, but can only survive in skeletal muscle. Within a muscle cell, the worms curl up and direct the cell functioning much as a virus does. The cell is now called a nurse cell. Soon, a net of blood vessels surround the nurse cell, providing added nutrition for the larva inside.


          


          Diagnosis


          A blood test or muscle biopsy can identify trichinosis. Stool studies can identify adult worms, with females being about 3 mm long and males about half that size.


          


          Treatment


          Symptoms can be treated with aspirin and corticosteroids. Thiabendazole can kill adult worms in the intestine; however, there is no treatment that kills the larva.


          


          Epidemiology


          Trichinosis was known as early as 1835 to have been caused by a parasite, but the mechanism of infection was unclear at the time. It was not until a decade later that American scientist Joseph Leidy pinpointed undercooked meat as the primary vector for the parasite, and not until two decades afterwards that this hypothesis was fully accepted by the scientific community .


          Infection was once very common, but is now rare in the developed world. From 1997 to 2001, an annual average of 12 cases per year were reported in the United States. The number of cases has decreased because of legislation prohibiting the feeding of raw meat garbage to hogs, increased commercial and home freezing of pork, and the public awareness of the danger of eating raw or undercooked pork products.


          In the developing world, most infections are associated with undercooked pork. For example, in Thailand, between 200 and 600 cases are reported annually around the Thai New Year. In parts of Eastern Europe, the WHO(World Health Organization) reports that some swine herds have trichinosis infection rates above 50%, and there are correspondingly large numbers of human infections .


          It has been suggested that trichinosis may be one of several factors that led to religious prohibitions in Islam, Judaism, etc. against eating pork products, such as in the kashrut and dhabiĥa halal dietary laws. The medieval Jewish philosopher Maimonides advocated such a theory in his Guide for the Perplexed. This topic is controversial.


          


          International Commission on trichinellosis


          The International Commission on Trichinellosis (ICT) was created in 1958 in Budapest and is aiming to exchange information on the biology, the physiopathology, the epidemiology, the immunology, and the clinical aspects of trichinellosis in humans and animals. Prevention is a primary goal. Since the creation of the ICT, its members (more than 110 from 46 countries) have regularly gathered and worked together during meetings held every 4 years: the International Conference on Trichinellosis.


          


          Prevention


          
            	Cooking meat products to an internal temperature of 165  F (74  C) for a minimum of 15 seconds.


            	Cooking pork to a uniform internal temperature of at least 144  F (62.2  C), per US FDA Title 9 section 318.10. It is prudent to use a margin of error to allow for variation in internal temperature and error in the thermometer.


            	Freezing pork less than 6 inches thick for 20 days at 5F (15C) or three days at 4F (20C) kills larval worms.


            	Cooking wild game meat thoroughly. Freezing wild game meats, unlike freezing pork products, even for long periods of time, may not effectively kill all worms. This is because the species of trichinella that typically infects wild game is more resistant to freezing than the species that infects pigs.


            	Cooking all meat fed to pigs or other wild animals.


            	Keeping pigs in clean pens with floors that can be washed (such as concrete). This is standard in Germany, where raw pork is a common delicacy and trichinosis is rarer than in the U.S.


            	Not allowing hogs to eat uncooked carcasses of other animals, including rats, which may be infected with trichinosis.


            	Cleaning meat grinders thoroughly when preparing ground meats.


            	Control and destruction of meat containing trichinae, e.g., removal and proper disposal of porcine diaphragms prior to public sale of meat.

          


          The Centers for Disease Control and Prevention makes the following recommendation: "Curing (salting), drying, smoking, or microwaving meat does not consistently kill infective worms." However, under controlled commercial food processing conditions some of these methods are considered effective by the United States Department of Agriculture.
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              	Function

              	Abbreviation

              	Identities (using radians)
            


            
              	Sine

              	sin

              	[image: \sin \theta \equiv \cos \left(\frac{\pi}{2} - \theta \right) \equiv \frac{1}{\csc \theta}\,]
            


            
              	Cosine

              	cos

              	[image: \cos \theta \equiv \sin \left(\frac{\pi}{2} - \theta \right) \equiv \frac{1}{\sec \theta}\,]
            


            
              	Tangent

              	tan

              (or tg)

              	[image: \tan \theta \equiv \frac{\sin \theta}{\cos \theta} \equiv \cot \left(\frac{\pi}{2} - \theta \right) \equiv \frac{1}{\cot \theta} \,]
            


            
              	Cosecant

              	csc

              (or cosec)

              	[image: \csc \theta \equiv \sec \left(\frac{\pi}{2} - \theta \right) \equiv\frac{1}{\sin \theta} \,]
            


            
              	Secant

              	sec

              	[image: \sec \theta \equiv \csc \left(\frac{\pi}{2} - \theta \right) \equiv\frac{1}{\cos \theta} \,]
            


            
              	Cotangent

              	cot

              (or ctg or ctn)

              	[image: \cot \theta \equiv \frac{\cos \theta}{\sin \theta} \equiv \tan \left(\frac{\pi}{2} - \theta \right) \equiv \frac{1}{\tan \theta} \,]
            

          


          In mathematics, the trigonometric functions (also called circular functions) are functions of an angle. They are important in the study of triangles and modeling periodic phenomena, among many other applications. Trigonometric functions are commonly defined as ratios of two sides of a right triangle containing the angle, and can equivalently be defined as the lengths of various line segments from a unit circle. More modern definitions express them as infinite series or as solutions of certain differential equations, allowing their extension to arbitrary positive and negative values and even to complex numbers.


          
            [image: All of the trigonometric functions of an angle θ can be constructed geometrically in terms of a unit circle centered at O.]

            
              All of the trigonometric functions of an angle  can be constructed geometrically in terms of a unit circle centered at O.
            

          


          In modern usage, there are six basic trigonometric functions, which are tabulated here along with equations relating them to one another. Especially in the case of the last four, these relations are often taken as the definitions of those functions, but one can define them equally well geometrically or by other means and then derive these relations.


          


          History


          The notion that there should be some standard correspondence between the length of the sides of a triangle and the angles of the triangle comes as soon as one recognizes that similar triangles maintain the same ratios between their sides. That is, for any similar triangle the ratio of the hypotenuse (for example) and another of the sides remains the same. If the hypotenuse is twice as long, so are the sides. It is just these ratios that the trigonometric functions express.


          Trigonometric functions were studied by Hipparchus of Nicaea (180-125 BC), Ptolemy of Egypt (90180 AD), Aryabhata (476550), Varahamihira, Brahmagupta, Muḥammad ibn Mūsā al-Ḵwārizmī, Abū al-Wafā' al-Būzjānī, Omar Khayyam, Bhāskara II, Nasir al-Din al-Tusi, Ghiyath al-Kashi (14th century), Ulugh Beg (14th century), Regiomontanus (1464), Rheticus, and Rheticus' student Valentin Otho.


          Madhava of Sangamagramma (c. 1400) made early strides in the analysis of trigonometric functions in terms of infinite series. Leonhard Euler's Introductio in analysin infinitorum (1748) was mostly responsible for establishing the analytic treatment of trigonometric functions in Europe, also defining them as infinite series and presenting " Euler's formula", as well as the near-modern abbreviations sin., cos., tang., cot., sec., and cosec.


          A few functions were common historically (and appeared in the earliest tables), but are now seldom used, such as the chord (crd() = 2 sin(/2)), the versine (versin() = 1  cos() = 2 sin(/2)), the haversine (haversin() = versin() / 2 = sin(/2)), the exsecant (exsec() = sec()  1) and the excosecant (excsc() = exsec(/2  ) = csc()  1). Many more relations between these functions are listed in the article about trigonometric identities.


          


          Right triangle definitions
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              	Reference
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              	Euclidean theory
            


            
              	
                Law of sines

                Law of cosines

                Law of tangents

                Pythagorean theorem
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            [image: A right triangle always includes a 90° (π/2 radians) angle, here labeled C. Angles A and B may vary. Trigonometric functions specify the relationships among side lengths and interior angles of a right triangle.]

            
              A right triangle always includes a 90 (/2 radians) angle, here labeled C. Angles A and B may vary. Trigonometric functions specify the relationships among side lengths and interior angles of a right triangle.
            

          


          In order to define the trigonometric functions for the angle A, start with an arbitrary right triangle that contains the angle A:


          We use the following names for the sides of the triangle:


          
            	The hypotenuse is the side opposite the right angle, or defined as the longest side of a right-angled triangle, in this case h.


            	The opposite side is the side opposite to the angle we are interested in, in this case a.


            	The adjacent side is the side that is in contact with the angle we are interested in and the right angle, hence its name. In this case the adjacent side is b.

          


          All triangles are taken to exist in the Euclidean plane so that the inside angles of each triangle sum to  radians (or 180); therefore, for a right triangle the two non-right angles are between zero and /2 radians (or 90). The reader should note that the following definitions, strictly speaking, only define the trigonometric functions for angles in this range. We extend them to the full set of real arguments by using the unit circle, or by requiring certain symmetries and that they be periodic functions.


          1) The sine of an angle is the ratio of the length of the opposite side to the length of the hypotenuse. In our case


          
            	[image: \sin A = \frac {\textrm{opposite}} {\textrm{hypotenuse}} = \frac {a} {h}].

          


          Note that this ratio does not depend on the particular right triangle chosen, as long as it contains the angle A, since all those triangles are similar.


          The set of zeroes of sine (i.e., the values of x for which sinx = 0) is


          
            	[image: \left\{n\pi\big| n\isin\mathbb{Z}\right\}].

          


          2) The cosine of an angle is the ratio of the length of the adjacent side to the length of the hypotenuse. In our case


          
            	[image: \cos A = \frac {\textrm{adjacent}} {\textrm{hypotenuse}} = \frac {b} {h}].

          


          The set of zeros of cosine is


          
            	[image: \left\{\frac{\pi}{2}+n\pi\bigg| n\isin\mathbb{Z}\right\}].

          


          3) The tangent of an angle is the ratio of the length of the opposite side to the length of the adjacent side. In our case


          
            	[image: \tan A = \frac {\textrm{opposite}} {\textrm{adjacent}} = \frac {a} {b}].

          


          The set of zeroes of tangent is


          
            	[image: \left\{n\pi\big| n\isin\mathbb{Z}\right\}].

          


          The same set of the sine function since


          
            	[image: \tan A = \frac {\sin A}{\cos A}].

          


          The remaining three functions are best defined using the above three functions.


          4) The cosecant csc(A) is the multiplicative inverse of sin(A), i.e. the ratio of the length of the hypotenuse to the length of the opposite side:


          
            	[image: \csc A = \frac {\textrm{hypotenuse}} {\textrm{opposite}} = \frac {h} {a} ].

          


          5) The secant sec(A) is the multiplicative inverse of cos(A), i.e. the ratio of the length of the hypotenuse to the length of the adjacent side:


          
            	[image: \sec A = \frac {\textrm{hypotenuse}} {\textrm{adjacent}} = \frac {h} {b} ].

          


          6) The cotangent cot(A) is the multiplicative inverse of tan(A), i.e. the ratio of the length of the adjacent side to the length of the opposite side:


          
            	[image: \cot A = \frac {\textrm{adjacent}} {\textrm{opposite}} = \frac {b} {a} ].

          


          


          Slope definitions


          Equivalent to the right-triangle definitions, the trigonometric functions can be defined in terms of the rise, run, and slope of a line segment relative to some horizontal line. The slope is commonly taught as "rise over run" or rise/run. The three main trigonometric functions are commonly taught in the order sine, cosine, tangent. With a unit circle, the following correspondence of definitions exists:


          
            	Sine is first, rise is first. Sine takes an angle and tells the rise.


            	Cosine is second, run is second. Cosine takes an angle and tells the run.


            	Tangent is the slope formula that combines the rise and run. Tangent takes an angle and tells the slope.

          


          This shows the main use of tangent and arctangent: converting between the two ways of telling the slant of a line, i.e., angles and slopes. (Note that the arctangent or "inverse tangent" is not to be confused with the cotangent, which is cos divided by sin.)


          While the radius of the circle makes no difference for the slope (the slope doesn't depend on the length of the slanted line), it does affect rise and run. To adjust and find the actual rise and run, just multiply the sine and cosine by the radius. For instance, if the circle has radius 5, the run at an angle of 1 is 5 cos(1)


          


          Unit-circle definitions


          
            [image: The unit circle]

            
              The unit circle
            

          


          The six trigonometric functions can also be defined in terms of the unit circle, the circle of radius one centered at the origin. The unit circle definition provides little in the way of practical calculation; indeed it relies on right triangles for most angles. The unit circle definition does, however, permit the definition of the trigonometric functions for all positive and negative arguments, not just for angles between 0 and /2 radians. It also provides a single visual picture that encapsulates at once all the important triangles. From the Pythagorean theorem the equation for the unit circle is:


          
            	[image: x^2 + y^2 = 1 \,]

          


          In the picture, some common angles, measured in radians, are given. Measurements in the counter clockwise direction are positive angles and measurements in the clockwise direction are negative angles. Let a line through the origin, making an angle of  with the positive half of the x-axis intersect the unit circle. The x- and y-coordinates of this point of intersection are equal to cos  and sin , respectively. The triangle in the graphic enforces the formula; the radius is equal to the hypotenuse and has length 1, so we have sin  = y/1 and cos  = x/1. The unit circle can be thought of as a way of looking at an infinite number of triangles by varying the lengths of their legs but keeping the lengths of their hypotenuses equal to 1.


          
            [image: The f(x) = sin(x) and f(x) = cos(x) functions graphed on the cartesian plane.]

            
              The f(x) = sin(x) and f(x) = cos(x) functions graphed on the cartesian plane.
            

          


          
            [image: Trigonometric functions: Sine, Cosine, Tangent, Cosecant, Secant, Cotangent]

            
              Trigonometric functions: Sine, Cosine, Tangent, Cosecant, Secant, Cotangent
            

          


          For angles greater than 2 or less than 2, simply continue to rotate around the circle. In this way, sine and cosine become periodic functions with period 2:


          
            	[image: \sin\theta = \sin\left(\theta + 2\pi k \right)]


            	[image: \cos\theta = \cos\left(\theta + 2\pi k \right)]

          


          for any angle  and any integer k.


          The smallest positive period of a periodic function is called the primitive period of the function. The primitive period of the sine, cosine, secant, or cosecant is a full circle, i.e. 2 radians or 360 degrees; the primitive period of the tangent or cotangent is only a half-circle, i.e.  radians or 180 degrees. Above, only sine and cosine were defined directly by the unit circle, but the other four trigonometric functions can be defined by:


          
            	[image: \tan\theta = \frac{\sin\theta}{\cos\theta} \quad \sec\theta = \frac{1}{\cos\theta}]

          


          
            	[image: \csc\theta = \frac{1}{\sin\theta} \quad \cot\theta = \frac{\cos\theta}{\sin\theta}]

          


          
            [image: The f(x) = tan(x) function graphed on the Cartesian plane.]

            
              The f(x) = tan(x) function graphed on the Cartesian plane.
            

          


          To the right is an image that displays a noticeably different graph of the trigonometric function f()= tan() graphed on the cartesian plane. Note that its x-intercepts correspond to that of sin() while its undefined values correspond to the x-intercepts of the cos(). Observe that the function's results change slowly around angles of k, but change rapidly at angles close to (k + 1/2). The graph of the tangent function also has a vertical asymptote at  = (k + 1/2). This is the case because the function approaches infinity as  approaches (k + 1/2) from the left and minus infinity as it approaches (k + 1/2) from the right.


          Alternatively, all of the basic trigonometric functions can be defined in terms of a unit circle centered at O (shown at right, near the top of the page), and similar such geometric definitions were used historically. In particular, for a chord AB of the circle, where  is half of the subtended angle, sin() is AC (half of the chord), a definition introduced in India (see above). cos() is the horizontal distance OC, and versin() = 1  cos() is CD. tan() is the length of the segment AE of the tangent line through A, hence the word tangent for this function. cot() is another tangent segment, AF. sec() = OE and csc() = OF are segments of secant lines (intersecting the circle at two points), and can also be viewed as projections of OA along the tangent at A to the horizontal and vertical axes, respectively. DE is exsec() = sec()  1 (the portion of the secant outside, or ex, the circle). From these constructions, it is easy to see that the secant and tangent functions diverge as  approaches /2 (90 degrees) and that the cosecant and cotangent diverge as  approaches zero. (Many similar constructions are possible, and the basic trigonometric identities can also be proven graphically.)


          


          Series definitions


          
            [image: The sine function (blue) is closely approximated by its Taylor polynomial of degree 5 (pink) for a full cycle centered on the origin.]

            
              The sine function (blue) is closely approximated by its Taylor polynomial of degree 5 (pink) for a full cycle centered on the origin.
            

          


          Using only geometry and properties of limits, it can be shown that the derivative of sine is cosine and the derivative of cosine is the negative of sine. (Here, and generally in calculus, all angles are measured in radians; see also the significance of radians below.) One can then use the theory of Taylor series to show that the following identities hold for all real numbers x:


          
            	[image: \sin x = x - \frac{x^3}{3!} + \frac{x^5}{5!} - \frac{x^7}{7!} + \cdots = \sum_{n=0}^\infty \frac{(-1)^nx^{2n+1}}{(2n+1)!}]

          


          
            	[image: \cos x = 1 - \frac{x^2}{2!} + \frac{x^4}{4!} - \frac{x^6}{6!} + \cdots = \sum_{n=0}^\infty \frac{(-1)^nx^{2n}}{(2n)!}]

          


          These identities are often taken as the definitions of the sine and cosine function. They are often used as the starting point in a rigorous treatment of trigonometric functions and their applications (e.g., in Fourier series), since the theory of infinite series can be developed from the foundations of the real number system, independent of any geometric considerations. The differentiability and continuity of these functions are then established from the series definitions alone.


          Other series can be found:


          
            	
              
                
                  	[image: \tan x \, ]

                  	[image:  {} = \sum_{n=0}^\infty \frac{U_{2n+1} x^{2n+1}}{(2n+1)!} ]
                


                
                  	

                  	[image:  {} = \sum_{n=1}^\infty \frac{(-1)^{n-1} 2^{2n} (2^{2n}-1) B_{2n} x^{2n-1}}{(2n)!} ]
                


                
                  	

                  	[image:  {} = x + \frac{x^3}{3} + \frac{2 x^5}{15} + \frac{17 x^7}{315} + \cdots, \qquad \mbox{for } |x| < \frac {\pi} {2} ]
                

              

            

          


          where


          
            	[image: U_n \,] is the nth up/down number,


            	[image: B_n \,] is the nth Bernoulli number, and


            	[image: E_n \,] (below) is the nth Euler number.

          


          When this is expressed in a form in which the denominators are the corresponding factorials, and the numerators, called the "tangent numbers", have a combinatorial interpretation: they enumerate alternating permutations of finite sets of odd cardinality.


          
            	
              
                
                  	[image: \csc x \, ]

                  	[image:  {} = \sum_{n=0}^\infty \frac{(-1)^{n+1} 2 (2^{2n-1}-1) B_{2n} x^{2n-1}}{(2n)!} ]
                


                
                  	

                  	[image:  {} = \frac {1} {x} + \frac {x} {6} + \frac {7 x^3} {360} + \frac {31 x^5} {15120} + \cdots, \qquad \mbox{for } 0 < |x| < \pi ]
                

              

            

          


          
            	
              
                
                  	[image: \sec x \, ]

                  	[image:  {} = \sum_{n=0}^\infty \frac{U_{2n} x^{2n}}{(2n)!} = \sum_{n=0}^\infty \frac{(-1)^n E_{2n} x^{2n}}{(2n)!} ]
                


                
                  	

                  	[image:  {} = 1 + \frac {x^2} {2} + \frac {5 x^4} {24} + \frac {61 x^6} {720} + \cdots, \qquad \mbox{for } |x| < \frac {\pi} {2} ]
                

              

            

          


          When this is expressed in a form in which the denominators are the corresponding factorials, the numerators, called the "secant numbers", have a combinatorial interpretation: they enumerate alternating permutations of finite sets of even cardinality.


          
            	
              
                
                  	[image: \cot x \, ]

                  	[image:  {} = \sum_{n=0}^\infty \frac{(-1)^n 2^{2n} B_{2n} x^{2n-1}}{(2n)!} ]
                


                
                  	

                  	[image:  {} = \frac {1} {x} - \frac {x}{3} - \frac {x^3} {45} - \frac {2 x^5} {945} - \cdots, \qquad \mbox{for } 0 < |x| < \pi ]
                

              

            

          


          From a theorem in complex analysis, there is a unique analytic extension of this real function to the complex numbers. They have the same Taylor series, and so the trigonometric functions are defined on the complex numbers using the Taylor series above.


          


          Relationship to exponential function and complex numbers


          
            [image: complex sine]

            
              complex sine
            

          


          
            [image: complex cosine]

            
              complex cosine
            

          


          It can be shown from the series definitions that the sine and cosine functions are the imaginary and real parts, respectively, of the complex exponential function when its argument is purely imaginary:


          
            	[image:  e^{i \theta} = \cos\theta + i\sin\theta \,].

          


          This identity is called Euler's formula. In this way, trigonometric functions become essential in the geometric interpretation of complex analysis. For example, with the above identity, if one considers the unit circle in the complex plane, defined by eix, and as above, we can parametrize this circle in terms of cosines and sines, the relationship between the complex exponential and the trigonometric functions becomes more apparent.


          Furthermore, this allows for the definition of the trigonometric functions for complex arguments z:


          
            	[image: \sin z \, = \, \sum_{n=0}^{\infty}\frac{(-1)^{n}}{(2n+1)!}z^{2n+1} \, = \, {e^{i z} - e^{-i z} \over 2i} = -i \sinh \left( i z\right) ]

          


          
            	[image: \cos z \, = \, \sum_{n=0}^{\infty}\frac{(-1)^{n}}{(2n)!}z^{2n} \, = \, {e^{i z} + e^{-i z} \over 2} = \cosh \left(i z\right)]

          


          where i2=1. Also, for purely real x,


          
            	[image: \cos x \, = \, \mbox{Re } (e^{i x})]

          


          
            	[image: \sin x \, = \, \mbox{Im } (e^{i x})]

          


          It is also known that exponential processes are intimately linked to periodic behaviour.


          


          Definitions via differential equations


          Both the sine and cosine functions satisfy the differential equation


          
            	y'' =  y.

          


          That is to say, each is the negative of its own second derivative. Within the 2-dimensional function space V consisting of all solutions of this equation, the sine function is the unique solution satisfying the initial conditions y(0) = 0 and y(0) = 1, and the cosine function is the unique solution satisfying the initial conditions y(0) = 1 and y(0) = 0. Since the sine and cosine functions are linearly independent, together they form a basis of V. This method of defining the sine and cosine functions is essentially equivalent to using Euler's formula. (See linear differential equation.) It turns out that this differential equation can be used not only to define the sine and cosine functions but also to prove the trigonometric identities for the sine and cosine functions. Further, the observation that sine and cosine satisfies y'' =  y means that they are eigenfunctions of the second-derivative operator.


          The tangent function is the unique solution of the nonlinear differential equation


          
            	y' = 1 + y2

          


          satisfying the initial condition y(0) = 0. There is a very interesting visual proof that the tangent function satisfies this differential equation; see Needham's Visual Complex Analysis.


          


          The significance of radians


          Radians specify an angle by measuring the length around the path of the unit circle and constitute a special argument to the sine and cosine functions. In particular, only those sines and cosines which map radians to ratios satisfy the differential equations which classically describe them. If an argument to sine or cosine in radians is scaled by frequency,


          
            	[image: f(x) = \sin(kx); k \ne 0, k \ne 1 \,]

          


          then the derivatives will scale by amplitude.


          
            	[image: f'(x) = k\cos(kx) \,].

          


          Here, k is a constant that represents a mapping between units. If x is in degrees, then


          
            	[image: k = \frac{\pi}{180^\circ}].

          


          This means that the second derivative of a sine in degrees satisfies not the differential equation


          
            	[image: y'' = -y \,],

          


          but rather


          
            	[image: y'' = -k^2y \;];

          


          cosine's second derivative behaves similarly.


          This means that these sines and cosines are different functions, and that the fourth derivative of sine will be sine again only if the argument is in radians.


          


          Identities


          Many identities exist which interrelate the trigonometric functions. Among the most frequently used is the Pythagorean identity, which states that for any angle, the square of the sine plus the square of the cosine is always 1. This is easy to see by studying a right triangle of hypotenuse 1 and applying the Pythagorean theorem. In symbolic form, the Pythagorean identity reads,


          
            	[image: \left(\sin x\right)^2 + \left(\cos x\right)^2 = 1],

          


          which is more commonly written with the exponent "two" next to the sine and cosine symbol:


          
            	[image: \sin^2\left( x\right) + \cos^2\left(x\right) = 1].

          


          In some cases the inner parentheses may be omitted.


          Other key relationships are the sum and difference formulas, which give the sine and cosine of the sum and difference of two angles in terms of sines and cosines of the angles themselves. These can be derived geometrically, using arguments which go back to Ptolemy; one can also produce them algebraically using Euler's formula.


          
            
              	
                
                  	[image: \sin \left(x+y\right)=\sin x \cos y + \cos x \sin y]


                  	[image: \cos \left(x+y\right)=\cos x \cos y - \sin x \sin y]

                

              

              	
                
                  	[image: \sin \left(x-y\right)=\sin x \cos y - \cos x \sin y]


                  	[image: \cos \left(x-y\right)=\cos x \cos y + \sin x \sin y]

                

              
            

          


          When the two angles are equal, the sum formulas reduce to simpler equations known as the double-angle formulas.


          These identities can also be used to derive the product-to-sum identities that were used in antiquity to transform the product of two numbers in a sum of numbers and greatly speed operations, much like the logarithm function.


          


          Calculus


          For integrals and derivatives of trigonometric functions, see the relevant sections of table of derivatives, table of integrals, and list of integrals of trigonometric functions. Below is the list of the derivatives and integrals of the six basic trigonometric functions.


          
            	
              
                
                  	[image: \ \ \ \ f(x)]

                  	[image: \frac{d}{dx} f(x)]

                  	[image: \int f(x)\,dx]
                


                
                  	[image: \,\ \sin x]

                  	[image: \,\ \cos x]

                  	[image: \,\ -\cos x + C]
                


                
                  	[image: \,\ \cos x]

                  	[image: \,\ -\sin x]

                  	[image: \,\ \sin x + C]
                


                
                  	[image: \,\ \tan x]

                  	[image: \,\ \sec^{2} x]

                  	[image: -\ln \left |\cos x\right | + C]
                


                
                  	[image: \,\ \cot x]

                  	[image: \,\ \csc^{2} x]

                  	[image: \ln \left |\sin x\right | + C]
                


                
                  	[image: \,\ \sec x]

                  	[image: \,\ \sec{x}\tan{x}]

                  	[image: \ln \left |\sec x + \tan x\right | + C]
                


                
                  	[image: \,\ \csc x]

                  	[image: \,\ -\csc{x}\cot{x}]

                  	[image: -\ln \left |\csc x + \cot x\right | + C]
                

              

            

          


          


          Definitions using functional equations


          In mathematical analysis, one can define the trigonometric functions using functional equations based on properties like the sum and difference formulas. Taking as given these formulas and the Pythagorean identity, for example, one can prove that only two real functions satisfy those conditions. Symbolically, we say that there exists exactly one pair of real functions [image: \,\ \sin] and [image: \,\ \cos] such that for all real numbers x and y, the following equations hold:


          
            	[image:  \sin^2(x) + \cos^2(x) = 1,\, ]


            	[image: \sin(x\pm y) = \sin(x)\cos(y) \pm \cos(x)\sin(y),\,]


            	[image: \cos(x\pm y) = \cos(x)\cos(y) \mp \sin(x)\sin(y),\,]

          


          with the added condition that


          
            	[image: 0 < x\cos(x) < \sin(x) < x\ \mathrm{for}\ 0 < x < 1].

          


          Other derivations, starting from other functional equations, are also possible, and such derivations can be extended to the complex numbers. As an example, this derivation can be used to define trigonometry in Galois fields.


          


          Computation


          The computation of trigonometric functions is a complicated subject, which can today be avoided by most people because of the widespread availability of computers and scientific calculators that provide built-in trigonometric functions for any angle. In this section, however, we describe more details of their computation in three important contexts: the historical use of trigonometric tables, the modern techniques used by computers, and a few "important" angles where simple exact values are easily found. (Below, it suffices to consider a small range of angles, say 0 to /2, since all other angles can be reduced to this range by the periodicity and symmetries of the trigonometric functions.)


          Prior to computers, people typically evaluated trigonometric functions by interpolating from a detailed table of their values, calculated to many significant figures. Such tables have been available for as long as trigonometric functions have been described (see History above), and were typically generated by repeated application of the half-angle and angle-addition identities starting from a known value (such as sin(/2)=1).


          Modern computers use a variety of techniques. One common method, especially on higher-end processors with floating point units, is to combine a polynomial or rational approximation (such as Chebyshev approximation, best uniform approximation, and Pad approximation, and typically for higher or variable precisions, Taylor and Laurent series) with range reduction and a table lookup  they first look up the closest angle in a small table, and then use the polynomial to compute the correction. On simpler devices that lack hardware multipliers, there is an algorithm called CORDIC (as well as related techniques) that is more efficient, since it uses only shifts and additions. All of these methods are commonly implemented in hardware for performance reasons.


          For very high precision calculations, when series expansion convergence becomes too slow, trigonometric functions can be approximated by the arithmetic-geometric mean, which itself approximates the trigonometric function by the (complex) elliptic integral.


          Finally, for some simple angles, the values can be easily computed by hand using the Pythagorean theorem, as in the following examples. In fact, the sine, cosine and tangent of any integer multiple of  / 60 radians (3) can be found exactly by hand.


          Consider a right triangle where the two other angles are equal, and therefore are both  / 4 radians (45). Then the length of side b and the length of side a are equal; we can choose a = b = 1. The values of sine, cosine and tangent of an angle of  / 4 radians (45) can then be found using the Pythagorean theorem:


          
            	[image: c = \sqrt { a^2+b^2 } = \sqrt2].

          


          Therefore:


          
            	[image: \sin \left(\pi / 4 \right) = \sin \left(45^\circ\right) = \cos \left(\pi / 4 \right) = \cos \left(45^\circ\right) = {1 \over \sqrt2}],


            	[image: \tan \left(\pi / 4 \right) = \tan \left(45^\circ\right) = {{\sin \left(\pi / 4 \right)}\over{\cos \left(\pi / 4 \right)}} = {1 \over \sqrt2} \cdot {\sqrt2 \over 1} = {\sqrt2 \over \sqrt2} = 1].

          


          To determine the trigonometric functions for angles of /3 radians (60 degrees) and /6 radians (30 degrees), we start with an equilateral triangle of side length 1. All its angles are /3 radians (60 degrees). By dividing it into two, we obtain a right triangle with /6 radians (30 degrees) and /3 radians (60 degrees) angles. For this triangle, the shortest side = 1/2, the next largest side =(3)/2 and the hypotenuse = 1. This yields:


          
            	[image: \sin \left(\pi / 6 \right) = \sin \left(30^\circ\right) = \cos \left(\pi / 3 \right) = \cos \left(60^\circ\right) = {1 \over 2}],


            	[image: \cos \left(\pi / 6 \right) = \cos \left(30^\circ\right) = \sin \left(\pi / 3 \right) = \sin \left(60^\circ\right) = {\sqrt3 \over 2}],


            	[image: \tan \left(\pi / 6 \right) = \tan \left(30^\circ\right) = \cot \left(\pi / 3 \right) = \cot \left(60^\circ\right) = {1 \over \sqrt3}].

          


          


          Inverse functions


          The trigonometric functions are periodic, and hence not injective, so strictly they do not have an inverse function. Therefore to define an inverse function we must restrict their domains so that the trigonometric function is bijective. In the following, the functions on the left are defined by the equation on the right; these are not proved identities. The principal inverses are usually defined as:


          
            	[image:  \begin{matrix} \mbox{for} & -\frac{\pi}{2} \le y \le \frac{\pi}{2}, & y = \arcsin(x) & \mbox{if} & x = \sin(y) \\ \ \mbox{for} & 0 \le y \le \pi, & y = \arccos(x) & \mbox{if} & x = \cos(y) \\ \ \mbox{for} & -\frac{\pi}{2} < y < \frac{\pi}{2}, & y = \arctan(x) & \mbox{if} & x = \tan(y) \\ \ \mbox{for} & -\frac{\pi}{2} \le y \le \frac{\pi}{2}, y \ne 0, & y = \arccsc(x) & \mbox{if} & x = \csc(y) \\ \ \mbox{for} & 0 \le y \le \pi, y \ne \frac{\pi}{2}, & y = \arcsec(x) & \mbox{if} & x = \sec(y) \\ \ \mbox{for} & 0 < y < \pi, & y = \arccot(x) & \mbox{if} & x = \cot(y) \end{matrix} ]

          


          For inverse trigonometric functions, the notations sin1 and cos1 are often used for arcsin and arccos, etc. When this notation is used, the inverse functions could be confused with the multiplicative inverses of the functions. The notation using the "arc-" prefix avoids such confusion, though "arcsec" can be confused with " arcsecond".


          Just like the sine and cosine, the inverse trigonometric functions can also be defined in terms of infinite series. For example,


          
            	[image:  \arcsin z = z + \left( \frac {1} {2} \right) \frac {z^3} {3} + \left( \frac {1 \cdot 3} {2 \cdot 4} \right) \frac {z^5} {5} + \left( \frac{1 \cdot 3 \cdot 5} {2 \cdot 4 \cdot 6 } \right) \frac{z^7} {7} + \cdots]

          


          These functions may also be defined by proving that they are antiderivatives of other functions. The arcsine, for example, can be written as the following integral:


          
            	[image:  \arcsin\left(x\right) = \int_0^x \frac 1 {\sqrt{1 - z^2}}\,\mathrm{d}z, \quad |x| < 1 ]

          


          Analogous formulas for the other functions can be found at Inverse trigonometric function. Using the complex logarithm, one can generalize all these functions to complex arguments:


          
            	[image:  \arcsin (z) = -i \log \left( i z + \sqrt{1 - z^2} \right) ]


            	[image:  \arccos (z) = -i \log \left( z + \sqrt{z^2 - 1}\right) ]


            	[image:  \arctan (z) = \frac{i}{2} \log\left(\frac{1-iz}{1+iz}\right) ]

          


          


          Properties and applications


          The trigonometric functions, as the name suggests, are of crucial importance in trigonometry, mainly because of the following two results.


          


          Law of sines


          The law of sines states that for an arbitrary triangle with sides a, b, and c and angles opposite those sides A, B and C:


          
            	[image: \frac{\sin A}{a} = \frac{\sin B}{b} = \frac{\sin C}{c}]

          


          also known as:


          
            	[image: \frac{a}{\sin A} = \frac{b}{\sin B} = \frac{c}{\sin C} = 2R]

          


          where R is the radius of the triangle's circumcircle.


          
            [image: A Lissajous curve, a figure formed with a trigonometry-based function.]

            
              A Lissajous curve, a figure formed with a trigonometry-based function.
            

          


          It can be proven by dividing the triangle into two right ones and using the above definition of sine. The law of sines is useful for computing the lengths of the unknown sides in a triangle if two angles and one side are known. This is a common situation occurring in triangulation, a technique to determine unknown distances by measuring two angles and an accessible enclosed distance.


          


          Law of cosines


          The law of cosines (also known as the cosine formula) is an extension of the Pythagorean theorem:


          
            	[image: c^2=a^2+b^2-2ab\cos C \,]

          


          also known as:


          
            	[image: \cos C=\frac{a^2+b^2-c^2}{2ab}]

          


          In this formula the angle at C is opposite to the side c. This theorem can be proven by dividing the triangle into two right ones and using the Pythagorean theorem.


          The law of cosines is mostly used to determine a side of a triangle if two sides and an angle are known, although in some cases there can be two positive solutions as in the SSA ambiguous case. And can also be used to find the cosine of an angle (and consequently the angle itself) if all the sides are known.


          


          Other useful properties


          There is also a law of tangents:


          
            	[image: \frac{a+b}{a-b} = \frac{\tan[\frac{1}{2}(A+B)]}{\tan[\frac{1}{2}(A-B)]}]

          


          


          Periodic functions


          
            [image: Animation of the additive synthesis of a square wave with an increasing number of harmonics]

            
              Animation of the additive synthesis of a square wave with an increasing number of harmonics
            

          


          The trigonometric functions are also important in physics. The sine and the cosine functions, for example, are used to describe the simple harmonic motion, which models many natural phenomena, such as the movement of a mass attached to a spring and, for small angles, the pendular motion of a mass hanging by a string. The sine and cosine functions are one-dimensional projections of the uniform circular motion.


          Trigonometric functions also prove to be useful in the study of general periodic functions. These functions have characteristic wave patterns as graphs, useful for modeling recurring phenomena such as sound or light waves. Every signal can be written as a (typically infinite) sum of sine and cosine functions of different frequencies; this is the basic idea of Fourier analysis, where trigonometric series are used to solve a variety of boundary-value problems in partial differential equations. For example the square wave, can be written as the Fourier series


          
            	[image:  x_{\mathrm{square}}(t) = \frac{4}{\pi} \sum_{k=1}^\infty {\sin{\left ( (2k-1)t \right )}\over(2k-1)}].

          


          In the animation on the right it can be seen that just a few terms already produce a fairly good approximation.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Trigonometric_functions"
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            [image: The Canadarm2 robotic manipulator on the International Space Station is operated by controlling the angles of its joints. Calculating the final position of the astronaut at the end of the arm requires repeated use of the trigonometric functions of those angles.]

            
              The Canadarm2 robotic manipulator on the International Space Station is operated by controlling the angles of its joints. Calculating the final position of the astronaut at the end of the arm requires repeated use of the trigonometric functions of those angles.
            

          


          
            [image: All of the trigonometric functions of an angle θ can be constructed geometrically in terms of a unit circle centered at O.]

            
              All of the trigonometric functions of an angle  can be constructed geometrically in terms of a unit circle centered at O.
            

          


          Trigonometry (from Greek trigōnon "triangle" + metron "measure") is a branch of mathematics that deals with triangles, particularly those plane triangles in which one angle has 90 degrees (right triangles). Trigonometry deals with relationships between the sides and the angles of triangles and with the trigonometric functions, which describe those relationships.


          Trigonometry has applications in both pure mathematics and in applied mathematics, where it is essential in many branches of science and technology. It is usually taught in secondary schools either as a separate course or as part of a precalculus course. Trigonometry is informally called trig.


          A branch of trigonometry, called spherical trigonometry, studies triangles on spheres, and is important in astronomy and navigation.


          


          History


          
            [image: Table of Trigonometry, 1728 Cyclopaedia]

            
              Table of Trigonometry, 1728 Cyclopaedia
            

          


          Trigonometry was probably developed for use in sailing as a navigation method used with astronomy. The origins of trigonometry can be traced to the civilizations of ancient Egypt, Mesopotamia and the Indus Valley, more than 4000 years ago. The common practice of measuring angles in degrees, minutes and seconds comes from the Babylonian's base sixty system of numeration. The Sulba Sutras written in India, between 800 BC and 500 BC, correctly computes the sine of /4 (45) as 1/2 in a procedure for circling the square (the opposite of squaring the circle).


          The first recorded use of trigonometry came from the Hellenistic mathematician Hipparchus circa 150 BC, who compiled a trigonometric table using the sine for solving triangles. Ptolemy further developed trigonometric calculations circa 100 AD.


          The ancient Sinhalese in Sri Lanka, when constructing reservoirs in the Anuradhapura kingdom, used trigonometry to calculate the gradient of the water flow. Archeological research also provides evidence of trigonometry used in other unique hydrological structures dating back to 4 BC.


          The Indian mathematician Aryabhata in 499, gave tables of half chords which are now known as sine tables, along with cosine tables. He used zya for sine, kotizya for cosine, and otkram zya for inverse sine, and also introduced the versine. Another Indian mathematician, Brahmagupta in 628, used an interpolation formula to compute values of sines, up to the second order of the Newton- Stirling interpolation formula.


          In the 10th century, the Persian mathematician and astronomer Abul Wfa introduced the tangent function and improved methods of calculating trigonometry tables. He established the angle addition identities, e.g. sin (a + b), and discovered the sine formula for spherical geometry:


          
            	[image: \frac{\sin(A)}{\sin(a)} = \frac{\sin(B)}{\sin(b)} = \frac{\sin(C)}{\sin(c)}.]

          


          Also in the late 10th and early 11th centuries, the Egyptian astronomer Ibn Yunus performed many careful trigonometric calculations and demonstrated the formula


          
            	[image: \cos(a) \cos(b) = \frac{\cos(a+b) + \cos(a-b)}{2}.].

          


          Indian mathematicians were the pioneers of variable computations algebra for use in astronomical calculations along with trigonometry. Lagadha (circa 1350-1200 BC) is the first person thought to have used geometry and trigonometry for astronomy, in his Vedanga Jyotisha.


          Persian mathematician Omar Khayym (1048-1131) combined trigonometry and approximation theory to provide methods of solving algebraic equations by geometrical means. Khayyam solved the cubic equation x3 + 200x = 20x2 + 2000 and found a positive root of this cubic by considering the intersection of a rectangular hyperbola and a circle. An approximate numerical solution was then found by interpolation in trigonometric tables.


          Detailed methods for constructing a table of sines for any angle were given by the Indian mathematician Bhaskara in 1150, along with some sine and cosine formulae. Bhaskara also developed spherical trigonometry.


          The 13th century Persian mathematician Nasir al-Din Tusi, along with Bhaskara, was probably the first to treat trigonometry as a distinct mathematical discipline. Nasir al-Din Tusi in his Treatise on the Quadrilateral was the first to list the six distinct cases of a right angled triangle in spherical trigonometry.


          In the 14th century, Persian mathematician al-Kashi and Timurid mathematician Ulugh Beg (grandson of Timur) produced tables of trigonometric functions as part of their studies of astronomy.


          The mathematician Bartholemaeus Pitiscus published an influential work on trigonometry in 1595 which may have coined the word "trigonometry".


          


          Overview


          
            [image: In this right triangle: ]

            
              In this right triangle:
            

          


          If one angle of a right triangle is 90 degrees and one of the other angles is known, the third is thereby fixed, because the three angles of any triangle add up to 180 degrees. The two acute angles therefore add up to 90 degrees: they are complementary angles. The shape of a right triangle is completely determined, up to similarity, by the angles. This means that once one of the other angles is known, the ratios of the various sides are always the same regardless of the overall size of the triangle. These ratios are given by the following trigonometric functions of the known angle A:


          
            	The sine function (sin), defined as the ratio of the side opposite the angle to the hypotenuse.

          


          
            	[image: \sin A=\frac{\textrm{opposite}}{\textrm{hypotenuse}}]

          


          
            	The cosine function (cos), defined as the ratio of the adjacent leg to the hypotenuse.

          


          
            	[image: \cos A=\frac{\textrm{adjacent}}{\textrm{hypotenuse}}]

          


          
            	The tangent function (tan), defined as the ratio of the opposite leg to the adjacent leg.

          


          
            	[image: \tan A=\frac{\textrm{opposite}}{\textrm{adjacent}}=\frac{\sin A}{\cos A}]

          


          The hypotenuse is the side opposite to the 90 degree angle in a right triangle; it is the longest side of the triangle, and one of the two sides adjacent to angle A. The adjacent leg is the other side that is adjacent to angle A. The opposite side is the side that is opposite to angle A. The terms perpendicular and base are sometimes used for the opposite and adjacent sides respectively. Many people find it easy to remember what sides of the right triangle are equal to sine, cosine, or tangent, by memorizing the word SOH-CAH-TOA (see below under Mnemonics).


          The reciprocals of these functions are named the cosecant (csc or cosec), secant (sec) and cotangent (cot), respectively. The inverse functions are called the arcsine, arccosine, and arctangent, respectively. There are arithmetic relations between these functions, which are known as trigonometric identities.


          With these functions one can answer virtually all questions about arbitrary triangles by using the law of sines and the law of cosines. These laws can be used to compute the remaining angles and sides of any triangle as soon as two sides and an angle or two angles and a side or three sides are known. These laws are useful in all branches of geometry, since every polygon may be described as a finite combination of triangles.


          


          Extending the definitions


          
            [image: Graphs of the functions sin(x) and cos(x), where the angle x is measured in radians.]

            
              Graphs of the functions sin(x) and cos(x), where the angle x is measured in radians.
            

          


          
            [image: Graphing process of y = sin(x) using a unit circle.]

            
              Graphing process of y = sin(x) using a unit circle.
            

          


          
            [image: Graphing process of y = tan(x) using a unit circle.]

            
              Graphing process of y = tan(x) using a unit circle.
            

          


          
            [image: Graphing process of y = csc(x) using a unit circle.]

            
              Graphing process of y = csc(x) using a unit circle.
            

          


          The above definitions apply to angles between 0 and 90 degrees (0 and /2 radians) only. Using the unit circle, one can extend them to all positive and negative arguments (see trigonometric function). The trigonometric functions are periodic, with a period of 360 degrees or 2 radians. That means their values repeat at those intervals.


          The trigonometric functions can be defined in other ways besides the geometrical definitions above, using tools from calculus and infinite series. With these definitions the trigonometric functions can be defined for complex numbers. The complex function cis is particularly useful


          
            	[image: \operatorname{cis} (x) = \cos x + i\sin x \! = e^{ix} ]

          


          See Euler's and De Moivre's formulas.


          


          Mnemonics


          Students often use mnemonics to remember facts and relationships in trigonometry. For example, the sine, cosine, and tangent ratios in a right triangle can be remembered by representing them as strings of letters, as in SOH-CAH-TOA.



          
            	Sine = Opposite  Hypotenuse



            	Cosine = Adjacent  Hypotenuse



            	Tangent = Opposite  Adjacent

          


          Alternatively, one can devise sentences which consist of words beginning with the letters to be remembered. For example, to recall that Tan = Opposite/Adjacent, the letters T-O-A must be remembered. Any memorable phrase constructed of words beginning with the letters T-O-A will serve.


          Another type of mnemonic describes facts in a simple, memorable way, such as "Plus to the right, minus to the left; positive height, negative depth," which refers to trigonometric functions generated by a revolving line.


          


          Calculating trigonometric functions


          Trigonometric functions were among the earliest uses for mathematical tables. Such tables were incorporated into mathematics textbooks and students were taught to look up values and how to interpolate between the values listed to get higher accuracy. Slide rules had special scales for trigonometric functions.


          Today scientific calculators have buttons for calculating the main trigonometric functions (sin, cos, tan and sometimes cis) and their inverses. Most allow a choice of angle measurement methods, degrees, radians and, sometimes, Grad. Most computer programming languages provide function libraries that include the trigonometric functions. The floating point unit hardware incorporated into the microprocessor chips used in most personal computers have built in instructions for calculating trigonometric functions.


          


          Applications of trigonometry


          There are an enormous number of applications of trigonometry and trigonometric functions. For instance, the technique of triangulation is used in astronomy to measure the distance to nearby stars, in geography to measure distances between landmarks, and in satellite navigation systems. The sine and cosine functions are fundamental to the theory of periodic functions such as those that describe sound and light waves.


          Fields which make use of trigonometry or trigonometric functions include astronomy (especially, for locating the apparent positions of celestial objects, in which spherical trigonometry is essential) and hence navigation (on the oceans, in aircraft, and in space), music theory, acoustics, optics, analysis of financial markets, electronics, probability theory, statistics, biology, medical imaging ( CAT scans and ultrasound), pharmacy, chemistry, number theory (and hence cryptology), seismology, meteorology, oceanography, many physical sciences, land surveying and geodesy, architecture, phonetics, economics, electrical engineering, mechanical engineering, civil engineering, computer graphics, cartography, crystallography and game development.


          
            [image: Marine sextants like this are used to measure the angle of the sun or stars with respect to the horizon. Using trigonometry and a marine chronometer, the position of the ship can then be determined from several such measurements.]

            
              Marine sextants like this are used to measure the angle of the sun or stars with respect to the horizon. Using trigonometry and a marine chronometer, the position of the ship can then be determined from several such measurements.
            

          


          


          Common formulae


          Certain equations involving trigonometric functions are true for all angles and are known as trigonometric identities. Many express important geometric relationships. For example, the Pythagorean identities are an expression of the Pythagorean Theorem. Here are some of the more commonly used identities, as well as the most important formulae connecting angles and sides of an arbitrary triangle. For more identities see trigonometric identity.


          


          Trigonometric identities
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          Pythagorean identities


          
            	[image: \begin{align} \sin^2 A + \cos^2 A &= 1 \ \tan^2 A + 1 &= \sec^2 A \ 1+\cot^2 A &= \csc^2 A \end{align}]

          


          


          Sum and product identities


          


          Sum to product:


          
            	[image: \begin{align} \sin A \pm \sin B &= 2\sin \left( \frac{A \pm B}{2}\right)\cos \left(\frac{A \mp B}{2} \right)\ \cos A + \cos B &= 2\cos \left(\frac{A + B}{2} \right)\cos \left(\frac{A - B}{2}\right)\ \cos A - \cos B &= -2\sin \left(\frac{A + B}{2} \right) \sin \left(\frac{A - B}{2}\right) \end{align}]

          


          


          Product to sum:


          
            	[image: \begin{align} \cos A \,\cos B &= \frac{1}{2}[\cos(A + B) + \cos (A - B)]\ \sin A \,\sin B &= -\frac{1}{2}[\cos(A + B) - \cos (A - B)]\ \cos A \,\sin B &= \frac{1}{2}[\sin(A + B) - \sin (A - B)]\ \sin A \,\cos B &= \frac{1}{2}[\sin(A + B) + \sin (A - B)] \end{align}]

          


          


          Sine, cosine, and tangent of a sum


          Detailed, diagramed proofs of the first two of these formulas are available

          for download as a four-page PDF document at Image:Sine Cos Proofs.pdf.


          
            	[image: \begin{align} \sin(A \pm B) &= \sin A \cos B \pm \cos A \sin B \ \cos(A \pm B) &= \cos A \cos B \mp \sin A \sin B \ \tan(A \pm B) &= \frac{\tan A \pm \tan B}{1 \mp \tan A \tan B} \end{align} ]

          


          


          Double-angle identities


          
            	[image: \begin{align} \sin 2A &= 2 \sin A \cos A \ &= \frac{2 \tan A}{1 + \tan^2 A}\ \cos 2A &= \cos^2 A - \sin^2 A \ &= 2 \cos^2 A -1 \ &= 1-2 \sin^2 A \ &= {1 - \tan^2 A \over 1 + \tan^2 A}\ \tan 2A &= \frac{2 \tan A}{1 - \tan^2 A}\ &= \frac{2 \cot A}{\cot^2 A - 1}\ &= \frac{2}{\cot A - \tan A} \end{align}]

          


          


          Half-angle identities


          Note that [image: \pm] is correct, it means it may be either one, depending on the value of A/2.


          
            	[image: \begin{align} \sin \frac{A}{2} &= \pm \sqrt{\frac{1-\cos A}{2}} \ \cos \frac{A}{2} &= \pm \sqrt{\frac{1+\cos A}{2}} \\\tan \frac{A}{2} &= \pm \sqrt{\frac{1-\cos A}{1+\cos A}} = \frac {\sin A}{1+\cos A} = \frac {1-\cos A}{\sin A} \end{align}]

          


          


          Stereographic ( or parametric ) identities


          
            	[image: \begin{align} \sin A &= \frac{2T}{1+T^2} \ \cos A &= \frac{1-T^2}{1+T^2}\ \end{align}]

          


          where [image: T=\tan \frac{A}{2}].


          


          Triangle identities


          
            [image: Laws of Sines and Cosines ]

            Laws of Sines and Cosines[image: \frac{a}{\sin A}=\frac{b}{\sin B}=\frac{c}{\sin C}]

            

            [image: \cos C=\frac{a^2+b^2-c^2}{2ab}]

          


          In the following identities, A, B and C are the angles of a triangle and a, b and c are the lengths of sides of the triangle opposite the respective angles.


          


          Law of sines


          The law of sines (also know as the "sine rule") for an arbitrary triangle states:


          
            	[image: \frac{a}{\sin A} = \frac{b}{\sin B} = \frac{c}{\sin C} = 2R]

          


          where R is the radius of the circumcircle of the triangle.


          


          Law of cosines


          The law of cosines (also known as the cosine formula, or the "cos rule") is an extension of the Pythagorean theorem to arbitrary triangles:


          
            	[image: c^2=a^2+b^2-2ab\cos C ,\,]

          


          or equivalently:


          
            	[image: \cos C=\frac{a^2+b^2-c^2}{2ab}\,]

          


          


          Law of tangents


          The law of tangents:


          
            	[image: \frac{a+b}{a-b}=\frac{\tan\left[\tfrac{1}{2}(A+B)\right]}{\tan\left[\tfrac{1}{2}(A-B)\right]}]

          


          


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


          

        

      

    


    


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

  


  
    
      
        

        Trimurti


        
          

          
            [image: The Trimurti of the three Hindu Gods: Brahmā, Viṣṇu, and Śiva]

            
              The Trimurti of the three Hindu Gods: Brahmā, Viṣṇu, and Śiva
            

          


          
            [image: Brahma, Vishnu and Shiva seated on lotuses with their consorts: Saraswati, Lakshmi, and Paravati respectively. ca 1770.]

            
              Brahma, Vishnu and Shiva seated on lotuses with their consorts: Saraswati, Lakshmi, and Paravati respectively. ca 1770.
            

          


          The Trimurti (English: three forms; Sanskrit: trimūrti) is a concept in Hinduism "in which the cosmic functions of creation, maintenance, and destruction are personified by the forms of Brahmā the creator, Viṣṇu the maintainer or preserver, and Śiva the destroyer or transformer." These three deities have been called "the Hindu triad" or the "Great Trinity". They are often looked at as the creator, preserver and destroyer respectively. Freda Matchett characterizes the Trimurti system as one of "several frameworks into which various divine figures can be fitted at different levels."


          One type of depiction for the Trimurti shows three heads on one neck, and often even three faces on one head, each looking in a different direction.


          The Trimurti (literally indicating three forms or trinity), is the representation of the three projections of the Supreme Reality, each with a specific cosmic function. These manifestations are that of Brahma (serving the cosmic function of creation), Vishnu (serving the cosmic function of renewal and preservation), and Shiva (serving the cosmic function of dissolution or destruction that precedes re-creation)  the three popular Hindu gods. Our daily existence reflects these three cosmic functions as birth, life and death. A somewhat similar symbolization exists in the Christian trinity of God as the Father, Son and Holy Ghost. However the interpretation and philosophy behind the Christian and Hindu concepts of the trinity differ.


          The trinity is interpreted in various forms in Hindu philosophy. A widely accepted belief is that it represents earth, water, and fire. The earth, or Brahma, is seen as the originator of all life and hence is regarded as the Creator. Water is the sustainer of life and hence is the Preserver and is represented as Vishnu. Fire destructs life and hence is the Destroyer and is represented as Shiva.


          


          Evolution of the concept


          The Puranic period (c. CE 300-1200) saw the rise of post-Vedic religion and the evolution of what R. C. Majumdar calls "synthetic Hinduism." This period had no homogeneity, and included orthodox Brahmanism in the form of remnants of older Vedic cults, along with different sectarian religions, notably Shaivism, Vaishnavism, and Shaktism that were within the orthodox fold yet still formed distinct entities. One of the important traits of this period is a spirit of harmony between orthodox and sectarian forms. Regarding this spirit of reconciliation, R. C. Majumdar says that:


          
            Its most notable expression is to be found in the theological conception of the Trimūrti, i.e., the manifestation of the supreme God in three forms of Brahmā, Viṣṇu, and Śiva.... But the attempt cannot be regarded as a great success, for Brahmā never gained an ascendancy comparable to that of Śiva or Viṣṇu, and the different sects often conceived the Trimūrti as really the three manifestations of their own sectarian god, whom they regarded as Brahman or Absolute.

          


          Maurice Winternitz notes that there are very few places in Indian literature where the Trimurti is mentioned. The identification of Vishnu, Shiva, and Brahma as one being is strongly emphasized in the Kūrma Purana, where in 1.6 Brahman is worshipped as Trimurti; 1.9 especially inculcates the unity of the three gods, and 1.26 relates to the same theme.


          Historian A. L. Basham explains the background of the trimurti as follows, noting Western interest in the idea of trinity:


          
            Early western students of Hinduism were impressed by the parallel between the Hindu trinity and that of Christianity. In fact the parallel is not very close, and the Hindu trinity, unlike the Holy Trinity of Christianity, never really "caught on". All Hindu trinitarianism tended to favour one god of the three; thus, from the context it is clear that Kālidāsa's hymn to the Trimūrti is really addressed to Brahmā, here looked on as the high god. The Trimūrti was in fact an artificial growth, and had little real influence.

          


          


          Views within Hinduism


          


          Vaishnavism


          Vaishnavism generally does not accept the Trimurti concept. For example, the Dvaita school holds Vishnu alone to be the supreme God, with Shiva subordinate, and interprets the Puranas differently. For example, Vijayindra Trtha, a Dvaita scholar interprets the 18 puranas differently. He interprets that the Vaishnavite puranas as satvic and Shaivite puranas as tamasic and that only satvic puranas are considered to be authoritative.


          
            [image: Trimurti, Painting from Andhra Pradesh]

            
              Trimurti, Painting from Andhra Pradesh
            

          


          In Gaudiya Vaishnavism, Shiva is considered the best of devotee of Vishnu (vaisnavanam yatha sambhu) and also an aspect of Vishnu but not the same as Vishnu. In this view, Shiva is also viewed as subservient to Lord Vishnu, although it is still understood that he is above the category of an ordinary jiva (living entity). In one interpretation, Brahma is considered by Gaudiya Vaishnavites to be the highest of the jivas.


          An analogy of the differences between milk and yogurt can be used to describe the differences in Brahma Samhita. Prabhupada commented that Shiva is not like a living entity, but is not Vishnu, with his position somewhere between Vishnu and Brahma. The analogy continues to hold Shiva to be like unto yogurt and Vishnu like unto milk: milk transforms into yogurt, but no one would consider yogurt to be milk.


          However, other Vaishnavite followers, such as Swaminarayan, founder of the Hindu Swaminarayan sects (including BAPS), differ and hold that Vishnu and Shiva are different aspects of the same God.; see also, verses 47, and 84 of Shikshapatri ; Notably, the Swaminarayan view is a minority view among Vaishnavites.


          


          Saivism


          Saivites, similarly hold a similar view with Shiva. Shiva performs four acts of creation, sustenance, reduction and blessing. Of these the latter three are nothing but the forms of the Supreme Shiva called Parasiva. Saivites thus believe that Lord Shiva is the Supreme, who assumes various critical roles and assumes appropriate names and forms, and also stands transcending all these.


          


          Smartism


          
            [image: An art depiction of the Trimurti in Hoysaleswara temple]

            
              An art depiction of the Trimurti in Hoysaleswara temple
            

          


          Smartism is a denomination of Hinduism that places emphasis on a group of five deities rather than just a single deity. The "worship of the five forms" (pacāyatana pūjā) system, which was popularized by the ninth-century philosopher Śaṅkarācārya among orthodox Brahmins of the Smārta tradition, invokes the five deities Ganesha, Vishnu, Shiva, Devī, and Sūrya. This system was instituted by Śaṅkarācārya primarily to unite the principal deities of the five major sects on an equal status. The monistic philosophy preached by Śaṅkarācārya made it possible to choose one of these as a preferred principal deity and at the same time worship the other four deities as different forms of the same all-pervading Brahman.
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              	Republic of Trinidad and Tobago
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                    	[image: Coat of arms of Trinidad and Tobago]
                  


                  
                    	Flag

                    	Coat of arms
                  

                

              
            


            
              	Motto:"Together we aspire, together we achieve"
            


            
              	Anthem: Forged from the Love of Liberty

            


            
              	
                
                  [image: Location of Trinidad and Tobago]
                


                

              
            


            
              	Capital

              	Port of Spain

            


            
              	Largest city

              	San Fernando
            


            
              	Official languages

              	English (Official), Spanish (Special Status)
            


            
              	Ethnic groups

              	Indians, Africans, Venezuelans, Spanish, French, Portuguese, Chinese, British, Lebanese, Syrians, Caribs.
            


            
              	Demonym

              	Trinidadian, Tobagonian
            


            
              	Government

              	Parliamentary republic
            


            
              	-

              	President

              	George Maxwell Richards
            


            
              	-

              	Prime Minister

              	Patrick Manning
            


            
              	Independence
            


            
              	-

              	from the United Kingdom

              	31 August 1962
            


            
              	Area
            


            
              	-

              	Total

              	5,128km( 172nd)

              1,979 sqmi
            


            
              	-

              	Water(%)

              	negligible
            


            
              	Population
            


            
              	-

              	July 2005estimate

              	1,305,000( 152nd)
            


            
              	-

              	Density

              	207.8/km( 47th)

              538.6/sqmi
            


            
              	GDP( PPP)

              	2005estimate
            


            
              	-

              	Total

              	$18.352 billion( 113th)
            


            
              	-

              	Per capita

              	$19,700( 46th)
            


            
              	HDI(2007)

              	▲ 0.814(high)( 59th)
            


            
              	Currency

              	Trinidad and Tobago dollar ( TTD)
            


            
              	Time zone

              	( UTC-4)
            


            
              	-

              	Summer( DST)

              	( UTCn/a)
            


            
              	Internet TLD

              	.tt
            


            
              	Calling code

              	+1-868
            

          


          The Republic of Trinidad and Tobago (pronounced /ˈtrɪnɪdd ən təˈbeɪgoʊ/) is an archipelagic state in the southern Caribbean, lying northeast of the South American nation of Venezuela and south of Grenada in the Lesser Antilles. It also shares maritime boundaries with Barbados to the northeast and Guyana to the southeast. The country covers an area of 5,128 square kilometers (1,979 sqmi) and consists of two main islands, Trinidad and Tobago, and 21 smaller islands. Trinidad is the larger and more populous of the main islands; Tobago is much smaller, comprising about 6% of the total area and 4% of the population. The nation lies outside the hurricane belt.


          Officially Trinidadians or Tobagonians, the people from Trinidad and Tobago are often informally referred to as Trinbagonians or Trinis (for Trinidadians). Unlike most of the English-speaking Caribbean, Trinidad and Tobago is a primarily industrialised country whose economy is based on petroleum and petrochemicals. Trinidad and Tobago is famous for its pre- Lenten Carnival and as the birthplace of steelpan, calypso, soca, and limbo.


          


          History


          Tobagos cigar-like shape gave it its Spanish name (cabaco, tavaco, tobacco) and possibly its Amerindian names of Aloubara (black conch) and Urupaina (big snail) (Boomert, 2000). Historian E.L. Joseph claimed that Trinidads Amerindian name was Iere derived from the Amerindian name for hummingbird iertt or yerett. However, Boomert claims that Cairi or Caeri does not mean hummingbird and tukusi or tucuchi does. Others have reported that Kairi or Iere simply meant island.


          Both Trinidad and Tobago were originally settled by Amerindians of South American origin. Trinidad was first settled by pre-agricultural Archaic people at least 7,000 years ago, making it the earliest-settled part of the Caribbean. Ceramic-using agriculturalists settled Trinidad around 250 BCE and then moved further up the Lesser Antillean chain. At the time of European contact Trinidad was occupied by various Arawakan-speaking groups including the Nepoya and Suppoya, and Cariban-speaking groups such as the Yao, while Tobago was occupied by the Island Caribs and Galibi. The Amerindian name for Trinidad was Kairi or Iere which is usually translated as The Land of the Hummingbird, although others have reported that it simply meant island. Christopher Columbus encountered the island of Trinidad on July 31, 1498 and named it after the Holy Trinity. Columbus reported seeing Tobago, which he named Bella Forma, but did not land on the island. The name Tobago is probably derived from tobacco, although the English pronunciation is /təˈbeɪgoʊ/, rhyming with plumbago and sago.


          Antonio de Sedeo first settled Trinidad in the 1530s as a means of controlling the Orinoco and subduing the Warao (Whitehead, 1997). Cacique Wannawanare (Guanaguanare) granted the St Joseph area to Domingo de Vera e Ibargen in 1592 and then withdrew to another part of the island (Boomert, 2000). San Jos de Orua (St Joseph) was established by Antonio de Berro on this land. Walter Raleigh arrived in Trinedado on March 22 1595, casting anchor at Curiapan/Punta de Gallos and described the pitch lake (Piche or Tierra de Brea) and the Annaperima hill. This hill was known to the Warao as the home of the sea god Nabarima (Whitehead, 1997; 131). Raleigh soon attacked San Jos and captured and interrogated de Berro obtaining much information from him and from the cacique Topiawari (Whitehead, 1997). In the 1700s, Trinidad belonged as an island province to the viceroyalty of New Spain along with modern Mexico and Central America (Besson, 2000). The Dutch and the Courlanders had established themselves in Tobago in the 16th and 17th centuries and produced tobacco and cotton. However Trinidad in this period was still mostly forest, populated by a few Spaniards with their handful of slaves and a few thousand Amerindians (Besson, 2000). Spanish colonisation in Trinidad remained tenuous. In 1762, after three hundred years of Spanish rule San Jos de Orua and Puerto de Espaa (Port of Spain) were hamlets rather than towns. Because Trinidad was considered underpopulated, Roume de St. Laurent, a Frenchman living in Grenada, was able to obtain a Cdula de Poblacin from the Spanish King Charles III on the 4th November, 1783. This Cdula de Poblacin was more generous than the first of 1776 and granted free lands to Roman Catholic foreign settlers and their slaves in Trinidad willing to swear allegiance to the Spanish king. The land grant was thirty two acres for each man, woman and child and half of that for each slave brought. As a result, Scots, Irish, German, Italian and English families arrived. The Protestants among them profited from Governor Don Jos Maria Chacon's generous interpretation of the law. The French Revolution (1789) also had an impact on Trinidad's culture since it resulted in the emigration of Martiniquan planters and their slaves to Trinidad who established an agriculture-based economy (sugar and cocoa) for the island (Besson, 2000).


          The population of Puerto de Espaa (Port of Spain) increased from under 3,000 to 10,422 in five years and the inhabitants in 1797 consisted of mixed-races, Spaniards, Africans, French republican soldiers, retired pirates and French nobility (Besson, 2000). The total population of Trinidad in 1797 was 17,718; 2,151 of which were "white", 4,476 were "free blacks and people of colour", 10,009 were slaves and 1,082 Amerindians. In 1797, General Sir Ralph Abercromby and his squadron sailed through the Bocas and anchored off the coast of Chaguaramas. The Spanish Governor Chacon decided to capitulate without fighting. Trinidad became a British crown colony, with a French-speaking population and Spanish laws (Besson, 2000). The conquest and formal ceding of Trinidad in 1802 led to an influx of settlers from England or the British colonies of the Eastern Caribbean. After the abolition of slavery and the collapse of the French planters' cane economy, the 'French Creole' planters and the peasant population of mixed Spanish-Amerindians turned to cocoa cultivation. Although originally a sugar colony, cacao (cocoa) dominated the economy in the late nineteenth and early twentieth century. After the collapse of the cacao crop (due to disease and the Great Depression) petroleum increasingly came to dominate the economy. The Depression and the rise of the oil economy led to changes in the social structure. By the 1950s cocoa had become a staple in Trinidad's export market and was responsible for a growing middle-class. Originally settled by Amerindians of South American origin at least 7,000 years ago, This varied history has left the country with a mixture of African, Indian, European, Middle Eastern and Chinese people. All these groups have left an imprint on the national culture, and there is an increasingly high percentage of mixed-race people. Trinidad and Tobago became an independent nation (from the United Kingdom) in 1962 and a republic in 1976.


          Meanwhile, Tobago changed hands between British, French, Dutch and Courlanders from modern-day Latvia. Britain consolidated its hold on both islands during the Napoleonic Wars, and they were combined into the colony of Trinidad and Tobago in 1889. As a result of these colonial struggles, Amerindian, Spanish, French and English place names are all common in the country. African slaves and Chinese, Indian, and free African indentured labourers, as well as Portuguese from Madeira, arrived to supply labour in the nineteenth and early twentieth century. Emigration from Barbados and the other Lesser Antilles, Venezuela, Syria, and Lebanon also impacted on the ethnic make-up of the country.


          The presence of American military bases in Chaguaramas and Cumuto in Trinidad during World War II profoundly changed the character of society. In the post-war period, the wave of decolonisation that swept the British Empire led to the formation of the West Indies Federation in 1958 as a vehicle for independence. Chaguaramas was the proposed site for the federal capital. The Federation dissolved after the withdrawal of Jamaica, and Trinidad and Tobago elected for independence in 1962.


          In 1976, the country severed its links with the British monarchy and became a republic within the Commonwealth, though it retained the British Privy Council as its final Court of Appeal.


          Between the years 1972 and 1983, the Republic profited greatly from the rising price of oil, as the oil-rich country increased its living standards greatly.


          In 1990, 114 members of the Jamaat al Muslimeen, led by Yasin Abu Bakr, formerly known as Lennox Phillip, stormed the Red House (the seat of Parliament), and Trinidad and Tobago Television, the only television station in the country at the time, and held the country's government hostage for six days before surrendering.


          Since 2003, the country has entered a second oil boom, a driving force which the government hopes to use to turn the country's main export back to sugar and agriculture. Great concern was raised in August 2007 when it was predicted that this boom would last only until 2018.


          Petroleum, petrochemicals and natural gas continue to be the backbone of the economy. Tourism is the mainstay of the economy of Tobago, and the island remains a favourite destination for many European tourists. Trinidad and Tobago is one of the most prosperous and stable democratic nations in the Caribbean.


          


          Politics


          Trinidad and Tobago is a liberal democracy with a two-party system and a bicameral parliamentary system based on the Westminster System. The Head of State of Trinidad and Tobago is the President, currently George Richards. The Head of Government is the Prime Minister. The President is elected by an Electoral College consisting of the full membership of both houses of Parliament. The Prime Minister is appointed by the President. The President is required to appoint the leader of the party who in his opinion has the most support of the members of the House of Representatives to this post; this has generally been the leader of the party which won the most seats in the previous election (except in the case of the 2001 General Elections).


          The Parliament consists of two chambers, the Senate (31 seats) and the House of Representatives (41 seats ). The members of the Senate are appointed by the president. Sixteen Government Senators are appointed on the advice of the Prime Minister, six Opposition Senators are appointed on the advice of the Leader of the Opposition and nine Independent Senators are appointed by the President to represent other sectors of civil society. The 41 members of the House of Representatives are elected by the people for a maximum term of five years in a " first past the post" system.


          Since December 24, 2001, the governing party has been the People's National Movement led by Patrick Manning; the Opposition party is the United National Congress led by Basdeo Panday. Another recent party is the Congress of the People, or COP, led by Winston Dookeran . Support for these parties appears to fall along ethnic lines with the PNM consistently obtaining a majority Afro-Trinbagonian vote, and the UNC gaining a majority of Indo-Trinbagonian support. COP gained 23% of the vote but failed to win a single seat. At present the PNM holds 26 seats in the House of Representatives and the UNC Alliance (UNC-A) holds 15 seats, following elections held on the 5th November 2007.


          Voter turnout in General Elections averages between 60-70%.


          There are 14 Municipal Corporations,(2 Cities, 3 Boroughs and 9 Regions) which have a limited level of autonomy. The various councils are made up of a mixture of elected and appointed members. Elections are due to be held every 3 years, but have not beem held since 2002, 2 extensions having been sought by the government. Local Government elections are next due in July 2008


          Trinidad and Tobago is a leading member of the Caribbean Community (CARICOM) and the CARICOM Single Market and Economy (CSME), of which only the Caribbean Single Market (CSM) is in force. It is also the seat of the Caribbean Court of Justice (CCJ), which was inaugurated on 16th April 2005. The CCJ is intended to replace the British Judicial Committee of the Privy Council as the final Appellate Court for the member states of the CARICOM. Since its inauguration, only two states, Barbados and Guyana, have acceded to the appellate jurisdiction of the CCJ. The CCJ also serves has an original jurisdiction in the interpretation of the Revised Treaty of Chaguaramas, to which all members of CARICOM have acceded. However, to date, only one matter has been filed under the original jurisdiction.


          


          Geography
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          Trinidad and Tobago are southeasterly islands of the Antilles or West Indies, situated between 10 2' and 11 12' N latitude and 60 30' and 61 56' W longitude. At the closest point, Trinidad is just 11kilometres (7miles) off the Venezuelan coast. Covering an area of 5,128square kilometres (1,979sq mi), the country consists of the two main islands, Trinidad and Tobago, and 21 smaller islands  including Chacachacare, Monos, Huevos, Gaspar Grande (or Gasparee), Little Tobago, and St. Giles Island. Trinidad is 4,768 square kilometres (1,841sqmi) in area (comprising 93.0% of the country's total area) with an average length of 80kilometres (50mi) and an average width of 59kilometres (37mi). Tobago has an area of about 300 square kilometres (115sqmi), or 5.8% of the country's area, is 41kilometres (25.5mi) long and 12kilometres (7.5mi) at its greatest width.
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          The terrain of the islands is a mixture of mountains and plains. The highest point in the country is found on the Northern Range at El Cerro del Aripo which is situated at 940metres (3,085ft) above sea level. The climate is tropical. There are two seasons annually: the dry season for the first six months of the year, and the wet season in the second half of the year. Winds are predominantly from the northeast and are dominated by the northeast trade winds. Unlike most of the other Caribbean islands, both Trinidad and Tobago have frequently escaped the wrath of major devastating hurricanes including Hurricane Ivan, the most powerful storm to pass close to the islands in recent history in September 2004.


          As the majority of the population live in Trinidad, this is the location of most major towns and cities. There are three major municipalities in Trinidad: Port of Spain, the capital, San Fernando, and Chaguanas. Of these, Chaguanas is the fastest growing. The main town in Tobago is Scarborough.


          Trinidad is made up of a variety of soil types, the majority being fine sands and heavy clays. The alluvial valleys of the Northern Range and the soils of the East-West Corridor being the most fertile.
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          The Northern Range consists mainly of Upper Jurassic and Cretaceous rocks, mostly andesites and schists. The Northern Lowlands ( East-West Corridor and Caroni Plains) consist of Pleistocene or younger soft sands and clays with superficial gravel terraces and river and swamp alluvia. South of this, the Central Range is a folded anticlinal uplift consisting of Cretaceous and Eocene rocks, with Miocene formations along the southern and eastern flanks. The Naparima Plains and the Nariva Swamp form the southern shoulder of this uplift. The Southern Lowlands consist of Miocene and Pliocene sands, clays, and gravels. These overlie oil and natural gas deposits, especially north of the Los Bajos Fault. The Southern Range forms the third anticlinal uplift. It consists of several chains of hills, most famous being the Trinity Hills. The rocks consist of sandstones, shales and siltstones and clays formed in the Miocene and uplifted in the Pleistocene. Oil sands and mud volcanoes are especially common in this area.


          Although it is located just off-shore from South America, Trinidad and Tobago is not considered to be part of the South American continent by virtue of its geographical and historical heritage. See Bicontinental countries.


          


          Economy
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          Trinidad's economy is strongly influenced by the petroleum industry. Tourism and manufacturing are also important to the local economy. Tourism is a growing sector, although not proportionately as important as in many other Caribbean islands. The economy benefits from good management and a large trade surplus. Agricultural products include citrus, cocoa, and other products. Sugar cane was once a prominent crop of Trinidad but commercial production has ceased since 2007


          Trinidad and Tobago has earned a reputation as an excellent investment site for international businesses and has one of the highest growth rates and per capita incomes in Latin America. Recent growth has been fueled by investments in liquefied natural gas (LNG), petrochemicals, and steel. Additional petrochemical, aluminum, and plastics projects are in various stages of planning. Trinidad and Tobago is the leading Caribbean producer of oil and gas, and its economy is heavily dependent upon these resources but it also supplies manufactured goods, notably food and beverages, as well as cement to the Caribbean region. Oil and gas account for about 40% of GDP and 80% of exports, but only 5% of employment. The country is also a regional financial centre, and tourism is a growing sector, although it is not proportionately as important as in many other Caribbean islands. The economy benefits from a growing trade surplus. The expansion of Atlantic LNG over the past six years created the largest-single sustained phase of economic growth in Trinidad and Tobago. It has become the leading exporter of LNG to the United States, and now supplies some 70% of U.S. LNG imports.


          Trinidad and Tobago has transitioned from an oil-based economy to a natural gas based economy. In 2007, natural gas production averaged 4 billion standard cubic feet per day (mmscf/d), compared with 3.2 bcf/d in 2005. In December 2005, the Atlantic LNG fourth production module or "train" for liquefied natural gas (LNG) began production. Train 4 has increased Atlantic LNG's overall output capacity by almost 50% and is the largest LNG train in the world at 5.2 million tons/year of LNG.


          Reductions in subsidies to state enterprises have contributed to fiscal soundness and lent credibility to the government's ongoing divestment program. Companies all or partially divested since 1987 include the National Fisheries Company, BWIA West Indies Airways (now Caribbean Airlines), National Flour Mills (NFM), the Trinidad and Tobago Electricity Commission, TT Methanol Company, Trinidad Cement, the Iron and Steel Company of Trinidad and Tobago (ISCOTT), and the Water and Sewerage Authority (WASA). BWIA was dissolved by the government and replaced by a new carrier. In May 1997, the government sold its remaining 69% interest in the Trinidad and Tobago Methanol Company to a consortium consisting of the local firm CL Financial and Germany's Ferrostaal and Helm. NFM was divested by an additional 14% in 1997, bringing the government's holding down to 51%. The government has created a holding company to bring its remaining shares in several formerly wholly government-owned enterprises to market.


          Trinidad and Tobago's infrastructure is good by regional standards. The international airport in Trinidad was expanded in 2001. There is an extensive network of paved roads with several good four and six lane highways including one controlled access expressway. Emergency services are reliable, but may suffer delays in rural districts. Medical Care at public hospitals is modern, with high investment in equipment, but suffers from emigration of personnel. Private hospitals are available and reliable. Utilities are fairly reliable in the cities. Some areas, however, especially rural districts, still suffer from water shortages. The government is addressing this problem with the construction of additional desalinization plants. Infrastructure improvement, especially rural roads and telephone service, drainage and sewerage, are among the government's budget priorities.


          Telephone service is relatively modern and reliable. Cellular service is widespread and has been the major area of growth for several years. Digicel and Laqtel were granted cellular licenses in 2005, breaking TSTT's monopoly. The Internet has come into widespread use, although service can be slow at peak times. The government has been slow to open up this market to competition as well.


          Trinidad and Tobago does not import or export any electricity. Conferences are being held by the government to find alternative energy sources, with a heavy focus on renewable energy.


          The government's economic strategy is based on fiscal and monetary discipline, private sector investment, and export-led growth.


          


          Demographics


          Of the country's 1.3 million inhabitants (as of 2005), most (96%) reside on the island of Trinidad with most of the remainder (4%) in Tobago. The ethnic composition of Trinidad and Tobago reflects a history of conquest and immigration. Two major ethnic groups - Indo-Trinidadians and Afro-Trinidadians - account for almost 80% of the population, while people of Mixed-race, Euro-Trinidadian/ European, Chinese Trinidadian/ Chinese and Arab-Trinidadian/Syrian-Lebanese descent make up most of the rest of the population. According to the 1990 census, Indo-Trinidadians make up 40.3% of the population, Afro-Trinidadians 39.5%, Mixed-race people 18.4%, Euro-Trinidadian 0.6% and Chinese,Lebanese, Syrians and others 1.2%. Euro-Trinidadians, especially those descendants of the former plantocracy, are often referred to as French Creoles, even if they are descended from Spanish, British, or German settlers. The mixed-race Cocoa Payols are descendant of the original Spanish settlers and later immigrants from Venezuela. Today, the Trinidadian Portuguese population includes both whites and mixed people. The small Amerindian population is largely mixed-race. The Carib population, which is descendant of the indigenous inhabitants, is primarily organised around the Santa Rosa Carib Community.


          Emigration from Trinidad and Tobago, as with other Caribbean nations, has historically been high; most emigrants go to the United States, Canada and Britain. Emigration has continued, albeit at a lower rate, even as the birth-rate sharply dropped to levels typical of industrialised countries. Largely because of this phenomenon, as of 2007, Trinidad and Tobago has a low population growth rate (0.37%).


          English is the country's only official language, but Bhojpuri, locally known as Hindi, is also spoken by a few Indo-Trinidadians and widely used in popular music such as chutney and chutney soca. The main spoken language is a dialect or a creole which reflects the African and European heritage of the nation. The major spoken language in Tobago is English. Both languages contain elements from a number and variety of African languages; Trinidadian English, however, is also largely influenced by French and French Creole, Spanish (still spoken in the south as well as other parts of the island), and by Bhojpuri/Hindi. The creole languages and other vernaculars are normally spoken in informal situations, and there is no formalized system of writing (as in standard English). Although Patois (a variety of French Creole) was once the most widely spoken language in Trinidad (and also on the Venezuelan Paria coast), there are various remnants of the language in everyday vernacular. Due to Trinidad's location on the coast of South America, the country has been slowly redeveloping a connection with the Spanish-speaking peoples, but has been impeded by the fact that in 2004, only 1,500 inhabitants spoke Spanish. In 2004 the government initiated the Spanish as a First Foreign Language (SAFFL) initiative , with a public launch in March 2005. Government regulations now require Spanish to be taught to all beginning at the primary school level, while thirty percent of public employees are to be linguistically competent within five years. The government also announced that Spanish is to become the second official language of the country by 2020 alongside English. Venezuelans often come to Trinidad and Tobago to learn English, and many English schools have expanded to feature both English and Spanish.


          Because of the country's colonial heritage, the names of towns in Trinidad are in roughly equal proportions of English (Chatham, Brighton, Green Hill, St. Mary's), French (Blanchisseuse, Sans Souci, Pointe--Pierre, Basse Terre), Spanish (Puerto Espaa, San Fernando, Sangre Grande, Rio Claro, San Juan,) East Indian (Fyzabad, Barrackpore, Indian Walk, Madras Settlement) and Amerindian languages (Tunapuna, Guayaguayare, Carapichaima, Mucurapo, Chaguaramas). In Tobago, English names predominate. However, there are several names however which suggest its colonial past: Belle Garden, Bon Accord, Charlotteville, Les Coteaux Palatuvier (French), Auchenskeoch, Blenheim (Dutch).


          


          Religion


          Many different religions are present in Trinidad and Tobago. The largest two are the Roman Catholics (26%) and Hindus (22%); the Anglicans (8%), Muslims (5%), Seventh-day Adventists (4%), Presbyterians, Jehovah's Witnesses and Methodists are among the smaller faiths. Two African syncretic faiths, the Shouter or Spiritual Baptists and the Orisha faith (formerly called Shangos, a less than complimentary term) are among the fastest growing religious groups, as are a host of evangelical and fundamentalist churches usually lumped as " Pentecostal" by most Trinidadians (although this designation is often inaccurate).


          


          Human rights


          The Cat o' nine tails is still used to flog prisoners. On 11 March, 2005 the Government of Trinidad & Tobago was ordered by the Inter-American Court of Human Rights to pay US$ 50,000 for "moral damages" to a prisoner who had received 15 strokes of the "Cat" plus expenses for his medical and psychological care ( http://www.worldlii.org/int/cases/IACHR/2005/4.html). {{Caesar vs. Trinidad and Tobago - Series C No. 123 [2005] IACHR 4 (11 March 2005) }} It is unclear whether the Court's decisions were met. However, the "Cat" has not been used for several years, and the use of the birch has also fallen into disuse. Prisoners sentenced to death for capital crimes used to be hanged, but recent attempts to execute persons sentenced to death have been blocked by the Privy Council, with sentences being commuted to life imprisonment.


          Homosexual acts are illegal in Trinidad and Tobago (see Gay rights in Trinidad and Tobago) and under Article 8 (18/1) of the Immigration Act, homosexuals are not allowed to enter the country. However, homosexuals have not been actively targeted under current law.


          


          Culture
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          It is also the birthplace of calypso music and the steelpan, which is widely claimed to be the only acoustic musical instrument invented during the 20th century. The diverse cultural and religious background allows for many festivities and ceremonies throughout the year. Other indigenous art forms include soca (a derivate of calypso), Parang (Venezuelan-influenced Christmas music), chutney, Rapso music, which was made famous by Cheryl Byron and pichakaree (musical forms which blend the music of the Caribbean and India) and the famous Limbo dance.


          The artistic scene is vibrant. Trinidad and Tobago claims two Nobel Prize-winning authors, V.S. Naipaul and St Lucian-born Derek Walcott. Mas' designer Peter Minshall is renowned not only for his Carnival costumes, but also for his role in opening ceremonies of the Barcelona Olympics, the 1994 Football World Cup, the 1996 Summer Olympics and the 2002 Winter Olympics, for which he won an Emmy Award. Hasely Crawford was the first Trinidadian to win the Olympic Gold Medal in the men's 100 m dash.


          


          Sport


          Olympic Games:


          Hasely Crawford won the first Olympic gold medal for Trinidad and Tobago in the men's 100 m dash in the 1976 Summer Olympics. Nine different athletes from Trinidad and Tobago have won twelve medals at the Olympics, beginning with a silver medal in weightlifting, won by Rodney Wilkes in 1948 , and most recently, a bronze medal by George Bovell III in 2004. Ato Boldon has won the most Olympic and World Championship medals for Trinidad and Tobago in athletics with eight in total - four from the Olympics and four from the World Championships. Boldon is also the only world champion Trinidad and Tobago has ever had in athletics competition. He won the 1997 200 m World Championship in Athens, Greece.


          Cricket:


          Cricket is one of the most popular sports of Trinidad and Tobago, with intense inter-island rivalry with its Caribbean neighbours. Trinidad and Tobago plays both One Day International and Test cricket as a member of the West Indies team. The national team plays at the first-class level in regional competitions. Trinidad and Tobago along with other islands from the Caribbean co-hosted the 2007 Cricket World Cup. Brian Lara, world record holder for the most runs scored both in a Test and in a First Class innings, is from Trinidad and Tobago and is often known as the Prince of Port of Spain and as one of the best cricketers in Trinidad and Tobago.


          

          Football: The national football team qualified for the 2006 FIFA World Cup for the first time by beating Bahrain in Manama on 16 November 2005, making them the smallest country ever (in terms of population) to qualify. The team, coached by Dutchman Leo Beenhakker, and led by Tobagonian-born captain Dwight Yorke, drew their first group game - against Sweden in Dortmund - 0-0, but lost the second game to England on late goals, 0-2. They were eliminated after losing 2-0 to Paraguay in the last game of the Group Stage. Prior to the 2006 World Cup qualification, T&T came agonisingly close to qualifying in a controversial 1974 campaign and again for the 1990 competition needing only a draw at home against the United States but losing 1-0 . Trinidad and Tobago hosted the 2001 FIFA U-17 World Championship.


          Horse Racing: Trinidad has Santa Rosa Park, a horse racing track. There is also goat racing and crab racing in Tobago.


          Sailing: As Trinidad and Tobago is just south of the hurricane belt it is very popular with international cruising yachtsmen, especially from August to October. Consequently there have been a number of repair centres and other facilities developed, the majority of these are situated in Chaguaramas. This international community is also part of the tourism industry along with eco tours and carnival sports can also pertain to culture.


          


          Holidays


          The following holidays are observed in Trinidad and Tobago.


          
            	Calendar of Events - Official Trinidad & Tobago

          


          
            
              	Date

              	English Name

              	Remarks
            


            
              	January 1

              	New Year's Day

              	
            


            
              	February-March

              	Carnival

              	Monday and Tuesday immediately preceding Ash Wednesday (These are not public holidays, but government offices, banks and other businesses are closed on these days).
            


            
              	Variable

              	Easter

              	Good Friday and Easter Sunday (both Christian days marking the death and resurrection of Jesus Christ respectively) are both public holidays. When holidays fall on a Sunday, the Monday is given as a public holiday. Therefore "Easter Monday", the Monday following Easter Sunday, is a public holiday.
            


            
              	March 30

              	Spiritual Baptist/Shouter Liberation Day

              	First country in the world to recognise the Spiritual Baptist faith with a national holiday
            


            
              	Variable

              	Corpus Christi

              	Christian feast in honour of the Holy Eucharist
            


            
              	May 30

              	Indian Arrival Day

              	The first country in the world to recognise East-Indian Indentureship.
            


            
              	June 19

              	Labour Day

              	Marks the labour uprising on 19th June 1937 which is generally recognised as the start of the modern trade union movement in Trinidad and Tobago.
            


            
              	August 1

              	Emancipation Day

              	First country in the world to recognise emancipation from slavery.
            


            
              	August 31

              	Independence Day

              	The day T&T declared independence from the United Kingdom
            


            
              	September 24

              	Republic Day

              	Celebrating the day T&T became a Republic.
            


            
              	Variable

              	Eid-ul-Fitr

              	End of Ramadan. It is the only public holiday in Trinidad and Tobago that recognizes Islam. It is the most important holiday on the Islamic calendar and the most widely and publicly celebrated Muslim holiday in the country.
            


            
              	Variable

              	Divali

              	The Hindu festival of lights and the only holiday given in recognition of the Hindu faith.
            


            
              	December 25

              	Christmas

              	The Christian celebration of the birth of Jesus Christ.
            


            
              	December 26

              	Boxing Day

              	A Commonwealth gift-giving traditional holiday.
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              	Conceptions of God
            


            
              	Bah'
            


            
              	Buddhist
            


            
              	Christian (Trinitarian)
            


            
              	Islamic
            


            
              	Jewish
            


            
              	Hindu
            


            
              	Latter-day Saints
            


            
              	Sikh
            


            
              	
            

          


          The Trinity is a Christian doctrine, stating that God exists as three persons, or in the Greek hypostases, but is one being. The persons are understood to exist as God the Father, God the Son (incarnate as Jesus Christ), and God the Holy Spirit. Since the beginning of the third century the doctrine of the Trinity has been stated as "that the one God exists in three Persons and one substance, Father, Son, and Holy Spirit". Trinitarianism, belief in the Trinity, is a mark of Oriental and Eastern Orthodoxy, Roman Catholicism and all the mainstream traditions arising from the Protestant Reformation, such as Anglicanism, Lutheranism and Presbyterianism; and the Trinity has been described as "the central dogma of Christian theology".


          Opposing nontrinitarian positions held by some groups include Binitarianism (two deities/persons/aspects), Unitarianism (one deity/person/aspect), the Oneness belief held by certain Pentecostal groups, Modalism, and the Church of Jesus Christ of Latter-day Saints' view of the Godhead as three separate beings who are one in purpose rather than essence.


          The doctrine of the Trinity was of particular importance historically. The conflict with Arianism and other competing theological concepts during the fourth century became the first major doctrinal confrontation in Church history. It had a particularly lasting effect within the Western Roman Empire where the Germanic Arians and the Nicene Christians formed segregated social orders.


          


          Etymology
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          For the concept the word "Trinity" (in Latin, Trinitas) began to be used around the year 200. This Latin word means "the number three, a triad", an abstract noun formed from the adjective trinus (three each, threefold, triple), as the word unitas is the abstract noun formed from unus (one). The Greek term used for the Christian Trinity, "ά" ("Trias", gen. "Triados") means "a set of three" or "the number three", and has given the English word triad.


          The first recorded use of the word "Trinity" in Christian theology was in about AD 180 by Theophilus of Antioch who used the corresponding word in Greek (ά) to refer to "the Trinity, of God, and His Word, and His wisdom", of which he considered the first three days of creation to be types. He did not apply the word to the Trinity of Father, Son and Holy Spirit.


          Tertullian, a Latin theologian who wrote in the early third century, is credited with using the words "Trinity", "person" and "substance" to explain that the Father, Son and Holy Spirit were "one in essence  not one in Person".


          About a century later, the First Council of Nicaea (325) established the doctrine of the Trinity as orthodoxy and adopted the Nicene Creed that described Christ as "God of God, Light of Light, very God of very God, begotten, not made, being of one substance (homoousios) with the Father".


          


          Trinity in Scripture
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          Neither of the words "Trinity" nor "Triunity" appear in the Old Testament or New Testament, but the concept has its basis in an understanding of scriptural teaching. The doctrine of the Trinity is the result of "later theological interpretations of Christ's nature and function" (Harris 427-28) argued in debate and treatises. The concept was expressed in early writings from the beginning of the second century forward. Various passages from both the Christian and Hebrew scriptures have been cited as supporting this doctrine, while other passages are cited as opposing it.


          The Old Testament refers to God's Word, his Spirit, and Wisdom. These have been interpreted as adumbrations of the doctrine of the Trinity, as have been also narratives such as the appearance of the three men to Abraham in Genesis 18. Some Church Fathers believed that a knowledge of the mystery was granted to the Prophets and saints of the Old Dispensation, and they identified the divine messenger of Genesis 16:7, 21:17, 31:11, Exodus 3:2, and Wisdom of the sapiential books with the Son, and "the spirit of the Lord" with the Holy Spirit. However, it is generally agreed that it would go beyond the intention and spirit of the Old Testament to correlate these notions directly with later Trinitarian doctrine.


          The New Testament does not use the word "ά" (Trinity) nor explicitly teach it, but provided the material on which the doctrine of the Trinity is based. It required reflection by the earliest Christians on the coming of Jesus Christ and of what they believed to be the presence and power of God among them, which they called the Holy Spirit; and it associated the Father, Son, and Holy Spirit in such passages as the Great Commission: "Go therefore and make disciples of all nations, baptizing them in the name of the Father and of the Son and of the Holy Spirit" ( Matthew 28:19) and Paul the Apostle"s blessing: "The grace of the Lord Jesus Christ and the love of God and the fellowship of the Holy Spirit be with you all" ( 2 Corinthians 13:14), while at the same time not contradicting the Jewish Shema Yisrael: "Hear, O Israel: The Lord our God is one Lord" ( Deuteronomy 6:4).


          The diverse references to God, Jesus, and the Spirit found in the New Testament were later systematized into the idea of a Trinity  one God subsisting in three persons and one substance  in order to combat heretical tendencies of how the three are related and to defend the church against charges of worshipping two or three gods. The doctrine itself was not explicitly stated in the New Testament and no New Testament writer expounds on the relationship among the three in the detail of that later writers do. Thus, while Matthew records a special connection between God the Father and Jesus the Son (e.g. 11:27), he falls short of claiming that Jesus is equal with God. (cf. 24:36).


          The most influential New Testament text was the reference to the three Persons in the baptismal formula in 28:19); other passages also were seen as having Trinitarian overtones, such as the Pauline benediction of 2 Corinthians 13:14.


          The Gospel of John starts with "the affirmation that in the beginning Jesus as Word "was with God and ...was God" ( John 1:1) and ends with Thomas's confession of faith to Jesus, "My Lord and my God!" ( John 20:28). There is no significant tendency among modern scholars to deny that these two verses identify Jesus with God. The same Gospel suggests the equality and unity of Father and Son. But it also suggests a hierarchy ("The Father is greater than I"),, a statement appealed to by Marcionism, Valentinianism, Arianism and others who denied the Trinity.


          The fourth Gospel also elaborates on the role of Holy Spirit, sent as an advocate for believers. The immediate context of these verses was providing "assurance of the presence and power of God both in the ministry of Jesus and the ongoing life of the community"; but, beyond this immediate context, these verses raised questions of relationship between Father, Son and the Holy Spirit, especially as concerns their distinction and their unity. These questions were hotly debated over the ensuing centuries, and mainstream Christianity resolved the issues by drawing up creeds.


          Summarizing the role of scripture in the formation of Trinitarian belief, Gregory Nazianzen argues in his Orations that the revelation was intentionally gradual:


          
            	The Old Testament proclaimed the Father openly, and the Son more obscurely. The New manifested the Son, and suggested the deity of the Spirit. Now the Spirit himself dwells among us, and supplies us with a clearer demonstration of himself. For it was not safe, when the Godhead of the Father was not yet acknowledged, plainly to proclaim the Son; nor when that of the Son was not yet received to burden us further.

          


          


          Scriptural texts cited as implying support


          To support Trinitarianism, Bible exegetes cite references to the Trinity, to Jesus as God, and both to God alone and to Jesus as the Savior.


          Jesus as God


          Many verses in John, the epistles, and Revelation imply support for the doctrine that Jesus Christ is God and the closely related concept of the Trinity. The Gospel of John in particular supports Jesus' divinity. This is a partial list of supporting Bible verses:


          
            	John 1:1 "In the beginning was the Word, and the Word was with God, and the Word was God." together with John 1:14 "The Word became flesh and made his dwelling among us. We have seen his glory, the glory of the One and Only, who came from the Father, full of grace and truth." and John 1:18 "No one has ever seen God, but God the One and Only, who is at the Father's side, has made him known."The Bible says "God the One and Only" in NIV.


            	John 5:21 "For just as the Father raises the dead and gives them life, even so the Son gives life to whom he is pleased to give it."


            	John 8:2324: "But he continued,'You are from below; I am from above. You are of this world; I am not of this world. I told you that you would die in your sins; if you do not believe that I am [the one I claim to be], you will indeed die in your sins.'"


            	John 8:58 "I tell you the truth", Jesus answered, "before Abraham was born, I am!"


            	John 10:30: "I and the Father are one."


            	John 10:38: "But if I do it, even though you do not believe me, believe the miracles, that you may know and understand that the Father is in me, and I in the Father."


            	John 12:41: "Isaiah said this because he saw Jesus' glory and spoke about him."As the context shows, this implied the Tetragrammaton in Isaiah 6:10 refers to Jesus.


            	John 20:28: "Thomas said to him, 'My Lord and my God!'"


            	Philippians 2:58: "Your attitude should be the same as that of Christ Jesus: Who, being in very nature God, did not consider equality with God something to be grasped, but made himself nothing, taking the very nature of a servant, being made in human likeness. And being found in appearance as a man, he humbled himself and became obedient to deatheven death on a cross!"


            	Colossians 1:15: "He [Jesus] is the image of the invisible God"


            	Colossians 1:16: "For by him [Jesus] all things were created: things in heaven and on earth, visible and invisible, whether thrones or powers or rulers or authorities; all things were created by him and for him."


            	Colossians 1:17: "He [Jesus] is before all things, and in him all things hold together."


            	Colossians 2:9: "For in Christ all the fullness of the Deity lives in bodily form"


            	Titus 2:13: "while we wait for the blessed hopethe glorious appearing of our great God and Saviour, Jesus Christ."


            	1 Timothy 3:16: "And without controversy great is the mystery of godliness: God was manifest in the flesh, justified in the Spirit, seen of angels, preached unto the Gentiles, believed on in the world, received up into glory."


            	Hebrews 1:8: "But about the Son he [God] says, "Your throne, O God, will last for ever and ever, and righteousness will be the scepter of your kingdom."


            	1 John 5:20: "We know also that the Son of God has come and has given us understanding, so that we may know him who is true. And we are in him who is trueeven in his Son Jesus Christ. He is the true God and eternal life."


            	Revelation 1:1718: "When I saw him, I fell at his feet as though dead. Then he placed his right hand on me and said: "Do not be afraid. I am the First and the Last. I am the Living One; I was dead, and behold I am alive for ever and ever! And I hold the keys of death and Hades." This is seen as significant when viewed with Isaiah 44:6: "This is what the LORD saysIsrael's King and Redeemer, the LORD Almighty: I am the first and I am the last; apart from me there is no God."

          


          The Bible also refers to Jesus as a man, which is in line with the Trinitarian concept that Jesus was fully human as well as fully divine which is expressed through the theological concept of kenosis.


          


          God alone is the Savior and the Savior is Jesus


          The Old Testament identifies the LORD as the only savior, and the New Testament identifies Jesus Christ as God and Savior. These verses are consistent with Trinitarianism, as well as various nontrinitarian beliefs (binitarianism, modalism, the Latter-Day Saints' Godhead, Arianism, etc.)


          
            	Isaiah 43:11: "'I, even I, am the LORD, and apart from me there is no savior.'"


            	Titus 2:10: "and not to steal from them, but to show that they can be fully trusted, so that in every way they will make the teaching about God our Savior attractive."


            	Titus 3:4: "But when the kindness and love of God our Savior appeared", in regard with:


            	Luke 2:11: "'Today in the town of David a Savior has been born to you; he is Christ the Lord.'"


            	Acts 20:28: "'the church of God, which he hath purchased with his own blood.'"


            	Titus 2:13: "while we wait for the blessed hope-the glorious appearing of our great God and Savior, Jesus Christ"


            	John 4:42: "They said to the woman, "We no longer believe just because of what you said; now we have heard for ourselves, and we know that this man [Jesus] really is the Savior of the world.'"


            	Titus 3:6: "whom he poured out on us generously through Jesus Christ our Savior"

          


          


          History
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          The Origin of the Formula


          The basis for the doctrine of the Trinity is found in New Testament passages that associate the Father, Son, and Holy Spirit. Two such passages are Matthew's Great Commission: "Go therefore and make disciples of all nations, baptizing them in the name of the Father and of the Son and of the Holy Spirit" ( Matthew 28:19) and St Paul's: "The grace of the Lord Jesus Christ and the love of God and the fellowship of the Holy Spirit be with you all" ( 2 Corinthians 13:14).


          In 325, the Council of Nicaea adopted a term for the relationship between the Son and the Father that from then on was seen as the hallmark of orthodoxy; it declared that the Son is "of the same substance" ( ὁύ) as the Father. This was further developed into the formula "three persons, one substance". The answer to the question "What is God?" indicates the one-ness of the divine nature, while the answer to the question "Who is God?" indicates the three-ness of "Father, Son and Holy Spirit".


          Saint Athanasius, who was a participant in the Council, stated that the bishops were forced to use this terminology, which is not found in Scripture, because the Biblical phrases that they would have preferred to use were claimed by the Arians to be capable of being interpreted in what the bishops considered to be a heretical sense. They therefore "commandeered the non-scriptural term homoousios ('of one substance') in order to safeguard the essential relation of the Son to the Father that had been denied by Arius."


          The Confession of the Council of Nicaea said little about the Holy Spirit. The doctrine of the divinity and personality of the Holy Spirit was developed by Athanasius (c 293 - 373) in the last decades of his life. He both defended and refined the Nicene formula. By the end of the 4th century, under the leadership of Basil of Caesarea, Gregory of Nyssa, and Gregory of Nazianzus (the Cappadocian Fathers), the doctrine had reached substantially its current form.


          


          Comma Johanneum


          One explicit Trinitarian passage, called the Comma Johanneum, which is often quoted from the King James Version of 1 John 5:7 "For there are three that bear record in heaven, the Father, the Word, and the Holy Ghost: and these three are one." is believed to be a later addition. It is commonly found in Latin manuscripts, but is absent from the Greek manuscripts, except for a few late examples, where the passage appears to have been back-translated from the Latin. Erasmus, the compiler of the Textus Receptus, on which the King James Version was based, noticed that the passage was not found in any of the Greek manuscripts at his disposal and refused to include it until presented with an example containing it, which he rightly suspected was concocted after the fact. Although the Latin Church Father, Saint Cyprian, is thought to have referred to the passage, it is now considered not to have been part of the original text, and is omitted from modern translations of the Bible, even from the revision of the Vulgate that is now the official Latin text of the Roman Catholic Church.


          


          Formulation of the Doctrine


          The most significant developments in articulating the doctrine of the Trinity took place in the 4th century, with a group of men known as the Theologians. Although the earliest Church Fathers had affirmed the teachings of the Apostles, their focus was on their pastoral duties to the Church under the persecution of the Roman Empire. Thus the early Fathers were largely unable to compose doctrinal treatises and theological expositions. With the relaxing of the persecution of the church during the rise of Constantine, the stage was set for ecumenical dialogue.


          Trinitarians believe that the resultant councils and creeds did not discover or create doctrine, but rather, responding to serious heresies such as Arianism, articulated in the creeds the truths that the orthodox church had believed since the time of the apostles.
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          The Trinitarian view has been affirmed as an article of faith by the Nicene (325/381) and Athanasian creeds (circa 500), which attempted to standardize belief in the face of disagreements on the subject. These creeds were formulated and ratified by the Church of the third and fourth centuries in reaction to heterodox theologies concerning the Trinity and/or Christ. The Nicene-Constantinopolitan Creed, revised in 381 by the second of these councils, is professed by the Eastern Orthodox Church and, with one addition ( Filioque clause), the Roman Catholic Church, and has been retained in some form in the Anglican Communion and most Protestant denominations.


          The Nicene Creed, which is a classic formulation of the doctrine of the Trinity, uses " homoousios" ( Greek: of the same essence) of the relation of the Son's relationship with the Father. This word differs from that used by non-Trinitarians of the time, "homoiousios" (Greek: of similar essence), by a single Greek letter, "one iota", a fact proverbially used to speak of deep divisions, especially in theology, expressed by seemingly small verbal differences.


          One of the (probably three) Church councils that in 264266 condemned Paul of Samosata for his Adoptionist theology also condemned the term "homoousios" in the sense he used it. Fourth-century Christians who objected to the Nicene trinity made copious use of this condemnation by a reputable council.


          Moreover, the meanings of "ousia" and " hypostasis" overlapped at the time, so that the latter term for some meant essence and for others person. Athanasius of Alexandria (293373) helped to clarify the terms.


          Because Christianity converts cultures from within, the doctrinal formulas as they have developed bear the marks of the ages through which the church has passed. The rhetorical tools of Greek philosophy, especially of Neoplatonism, are evident in the language adopted to explain the church's rejection of Arianism and Adoptionism on one hand (teaching that Christ is inferior to the Father, or even that he was merely human), and Docetism and Sabellianism on the other hand (teaching that Christ was an illusion, or that he was identical to God the Father). Augustine of Hippo has been noted at the forefront of these formulations; and he contributed much to the speculative development of the doctrine of the Trinity as it is known today, in the West; the Cappadocian Fathers ( Basil the Great, Gregory of Nyssa, and Gregory Nazianzus) are more prominent in the East. The imprint of Augustinianism is found, for example, in the western Athanasian Creed, which, although it bears the name and reproduces the views of the fourth century opponent of Arianism, was probably written much later.


          These controversies were for most purposes settled at the Ecumenical councils, whose creeds affirm the doctrine of the Trinity.


          According to the Athanasian Creed, each of these three divine persons is said to be eternal, each almighty, none greater or less than another, each God, and yet together being but one God, So are we forbidden by the Catholic religion to say; There are three Gods or three Lords.Athanasian Creed, line 20.


          Modalists attempted to resolve the mystery of the Trinity by holding that the Father, the Son and the Holy Ghost are merely modes, or roles, of God. This anti-Trinitarian view contends that the three "persons" are not distinct persons, but titles which describe how humanity has interacted with or had experiences with God. In the role of the Father, God is the provider and creator of all. In the mode of the Son, man experiences God in the flesh, as a human, fully man and fully God. God manifests himself as the Holy Spirit by his actions on Earth and within the lives of Christians. This view is known as Sabellianism, and was rejected as heresy by the Ecumenical Councils although it is still prevalent today among those denominations known as " Oneness" and "Apostolic" Pentecostal Christians, the largest of which is the United Pentecostal Church International (see below, under "Nontrinitarianism"). Trinitarianism, on the other hand, insists that the Father, Son and Spirit simultaneously exist as three persons in one essence, each fully the same God.


          The doctrine developed into its present form precisely through this kind of confrontation with alternatives; and the process of refinement continues in the same way. Even now, ecumenical dialogue between Eastern Orthodox, Oriental Orthodox, Roman Catholic, the Assyrian Church of the East, Anglican and Trinitarian Protestants, seeks an expression of Trinitarian and Christological doctrine which will overcome the extremely subtle differences that have largely contributed to dividing them into separate communities. The doctrine of the Trinity is therefore symbolic, somewhat paradoxically, of both division and unity.


          


          Trinitarian Theology


          


          Baptism as the beginning lesson
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          Baptism itself is generally conferred with the Trinitarian formula, "in the name of the Father, and of the Son, and of the Holy Spirit" ( Matthew 28:19). Trinitarians identify this name with the Christian faith into which baptism is an initiation, as seen for example in the statement of Basil the Great (330379): "We are bound to be baptized in the terms we have received, and to profess faith in the terms in which we have been baptized." "This is the Faith of our baptism", the First Council of Constantinople also says (382), "that teaches us to believe in the Name of the Father, of the Son and of the Holy Spirit. According to this Faith there is one Godhead, Power, and Being of the Father, of the Son, and of the Holy Spirit." Matthew 28:19 may be taken to indicate that baptism was associated with this Trinitarian formula from the earliest decades of the Church's existence.


          Some groups, such as Oneness Pentecostals, demur from the Trinitarian view on baptism. For them, the fact that Acts does not mention the formula outweighs all other considerations, and is a liturgical guide for their own practice. For this reason, they often focus on the baptisms in Acts, citing many authoritative theological works. For example, Kittel is cited where he is speaking of the phrase "in the name" ( Greek: ἰ ὸ ὄ) as used in the baptisms recorded in Acts:


          
            	The distinctive feature of Christian baptism is that it is administered in Christ (ἰ ό), or in the name of Christ (ἰ ὸ ὄ ῦ). (Gerhard Kittel, Theological Dictionary of the New Testament (Grand Rapids: Eerdmans, 1977), 1:539.)


            	The formula (ἰ ὸ ὄ) seems rather to have been a tech. term in Hellenistic commerce ("to the account"). In both cases the use of the phrase is understandable, since the account bears the name of the one who owns it, and in baptism the name of Christ is pronounced, invoked and confessed by the one who baptises or the one baptised ( Acts 22:16) or both. (Kittel, 1:540.)

          


          Those who place great emphasis on the baptisms in Acts often likewise question the authenticity of Matthew 28:19 in its present form. A. Ploughman, apparently following F. C. Conybeare, has questioned the authenticity of Matthew 28:19, but the majority of scholars of New Testament textual criticism accept the authenticity of the passage, since there are no variant manuscripts regarding the formula, and the extant form of the passage is attested in the Didache and other patristic works of the first and second centuries: Ignatius, Tertullian, Hippolytus, Cyprian, and Gregory Thaumaturgus. The Acts of the Apostles only mentions believers being baptized "in the name of Jesus Christ" ( Acts 2:38, 10:48) and "in the name of the Lord Jesus" ( Acts 8:16, Acts 19:5). There are no biblical references to baptism in the name of the Father and of the Son and of the Holy Spirit outside of Matthew 28:19, nor references, biblical or patristic, to baptism in the name of (the Lord) Jesus (Christ) outside the Acts of the Apostles.


          Commenting on Matthew 28:19, Gerhard Kittel states:


          
            	This threefold relation [of Father, Son and Spirit] soon found fixed expression in the triadic formulae in 2 C. 13:13, and in 1 Corinthians 12:46. The form is first found in the baptismal formula in Matthew 28:19; Did., 7. 1 and 3....[I]t is self-evident that Father, Son and Spirit are here linked in an indissoluble threefold relationship.

          


          In the synoptic Gospels the baptism of Jesus himself is often interpreted as a manifestation of all three persons of the Trinity: "And when Jesus was baptized, he went up immediately from the water, and behold, the heavens were opened and he saw the spirit of God descending like a dove, and alighting on him; and lo, a voice from heaven, saying, This is my beloved Son, with whom I am well pleased" ( Matthew 3:1617).


          


          One God


          God is one, and the Godhead a single being: The Hebrew Scriptures lift this one article of faith above others, and surround it with stern warnings against departure from this central issue of faith, and of faithfulness to the covenant God had made with them. "Hear, O Israel: The LORD our God is one LORD" ( Deuteronomy 6:4) (the Shema), "Thou shalt have no other gods before me" ( Deuteronomy 5:7) and, "Thus saith the LORD the King of Israel and his redeemer the LORD of hosts: I am the first and I am the last; and beside me there is no God." ( Isaiah 44:6). Any formulation of an article of faith which does not insist that God is solitary, that divides worship between God and any other, or that imagines God coming into existence rather than being God eternally, is not capable of directing people toward the knowledge of God, according to the Trinitarian understanding of the Old Testament. The same insistence is found in the New Testament: "Why do you call me good? Jesus answered. No one is goodexcept God alone" ( Mark 10:18), and, as other so-called gods are merely mythological, "there is no God but one" ( 1 Corinthians 8:4-6).


          In the Trinitarian view, the Father and Christ share the one essence, substance or being. The central and crucial affirmation of Christian faith is that there is one savior, God, and one salvation, manifest in Jesus Christ, to which there is access only because of the Holy Spirit. The God of the Old Testament is still the same as the God of the New. In Christianity, it is understood that statements about a solitary God are intended to distinguish the Hebraic understanding from the polytheistic view, which see divine power as shared by several beings, beings which can, and do, disagree and have conflicts with each other.


          


          God in three persons


          According to the Trinity doctrine, God exists as three persons, or in the Greek hypostases, but is one being. God has but a single divine nature. ChalcedoniansRoman Catholics, Orthodox Christians, Anglicans and Protestantshold that, in addition, the second person of the TrinityGod the Son, Jesusassumed human nature, so that he has two natures (and hence two wills), and is really and fully both true God and true human. In the Oriental Orthodox theology, the Chalcedonian formulation is rejected in favour of the position that the union of the two natures, though unconfused, births a third nature: redeemed humanity, the new creation.


          The members of the Trinity are said to be co-equal and co-eternal, one in essence, nature, power, action, and will. As stated in the Athanasian Creed, the Father is uncreated, the Son is uncreated, and the Holy Spirit is uncreated, and all three are eternal with no beginning. The Roman Catholic Church teaches that, in the sense of the Latin verb procedere, but not in that of the Greek verb ἐύ, the Spirit "proceeds" from the Father and the Son (see Filioque).


          It has been stated that because three persons exist in God as one unity, "The Father and the Son and the Holy Spirit" are not three different names for different parts of God but one name for God, because the Father can not be divided from the Son or the Holy Spirit from the Son. God has always loved, and there has always existed perfectly harmonious communion between the three persons of the Trinity. One consequence of this teaching is that God could not have created man in order to have someone to talk to or to love: God "already" enjoyed personal communion; being perfect, he did not create man because of any lack or inadequacy he had. Another consequence, according to Rev. Fr. Thomas Hopko, an Eastern Orthodox theologian, is that if God were not a Trinity, he could not have loved prior to creating other beings on whom to bestow his love. Thus we find God saying in Genesis 1:26-27, "Let us make man in our image, in our likeness, and let them rule over the fish of the sea and the birds of the air, over the livestock, over all the earth, and over all the creatures that move along the ground. So God created man in his own image, in the image of God he created him; male and female he created them." For Trinitarians, emphasis in Genesis 1:26 is on the plurality in the Deity, and in 1:27 on the unity of the divine Essence. A possible interpretation of Genesis 1:26 is that God's relationships in the Trinity are mirrored in man by the ideal relationship between husband and wife, two persons becoming one flesh, as described in Eve's creation later in the next chapter. Genesis 2:22 Some Trinitarian Christians support their position with the Comma Johanneum described above, even though it is widely regarded as inauthentic.


          


          Mutually indwelling
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          A useful explanation of the relationship of the distinct divine persons is called " perichoresis", from Greek going around, envelopment (written with a long O, omegasome mistakenly associate it with the Greek word for dance, which however is spelled with a short O, omicron). This concept refers for its basis to John 1417, where Jesus is instructing the disciples concerning the meaning of his departure. His going to the Father, he says, is for their sake; so that he might come to them when the "other comforter" is given to them. At that time, he says, his disciples will dwell in him, as he dwells in the Father, and the Father dwells in him, and the Father will dwell in them. This is so, according to the theory of perichoresis, because the persons of the Trinity "reciprocally contain one another, so that one permanently envelopes and is permanently enveloped by, the other whom he yet envelopes". ( Hilary of Poitiers, Concerning the Trinity 3:1).


          This co-indwelling may also be helpful in illustrating the Trinitarian conception of salvation. The first doctrinal benefit is that it effectively excludes the idea that God has parts. Trinitarians affirm that God is a simple, not an aggregate, being. The second doctrinal benefit is that it harmonizes well with the doctrine that the Christian's union with the Son in his humanity brings him into union with one who contains in himself, in St. Paul's words, "all the fullness of deity" and not a part. (See also: Theosis). Perichoresis provides an intuitive figure of what this might mean. The Son, the eternal Word, is from all eternity the dwelling place of God; he is, himself, the "Father's house", just as the Son dwells in the Father and the Spirit; so that, when the Spirit is "given", then it happens as Jesus said, "I will not leave you as orphans; for I will come to you" ( John 14:18)


          Some forms of human union are considered to be not identical but analogous to the Trinitarian concept, as found for example in Jesus' words about marriage: "For this cause shall a man leave his father and mother, and cleave to his wife; And they twain shall be one flesh: so then they are no more twain, but one flesh" ( Mark 10:78). According to the words of Jesus, married persons are in some sense no longer two, but joined into one. Therefore, Orthodox theologians also see the marriage relationship as an image, or " icon" of the Trinity, relationships of communion in which, in the words of St. Paul, participants are "members one of another". As with marriage, the unity of the church with Christ is similarly considered in some sense analogous to the unity of the Trinity, following the prayer of Jesus to the Father, for the church, that "they may be one, even as we are one". John 17:22


          


          Eternal generation and procession


          Trinitarianism affirms that the Son is "begotten" (or "generated") of the Father and that the Spirit "proceeds" from the Father, but the Father is "neither begotten nor proceeds". The argument over whether the Spirit proceeds from the Father alone, or from the Father and the Son, was one of the catalysts of the Great Schism, in this case concerning the Western addition of the Filioque clause to the Nicene Creed.


          This language is often considered difficult because, if used regarding humans or other created things, it would necessarily imply time and change; when used here, no beginning, change in being, or process within time is intended and is in fact excluded. The Son is generated ("born" or "begotten"), and the Spirit proceeds, eternally. Augustine of Hippo explains, "Thy years are one day, and Thy day is not daily, but today; because Thy today yields not to tomorrow, for neither does it follow yesterday. Thy today is eternity; therefore Thou begat the Co-eternal, to whom Thou saidst, 'This day have I begotten Thee." {Psalm 2:7}


          


          Son begotten, not created


          Because the Son is begotten, not made, the substance of his persona is that of Yahweh, of deity. The creation is brought into being through the Son, but the Son himself is not part of it except through his incarnation.


          The church fathers used a number of analogies to express this thought. St. Irenaeus of Lyons was the final major theologian of the second century. He writes "the Father is God, and the Son is God, for whatever is begotten of God is God."


          Extending the analogy, it might be said, similarly, that whatever is generated (procreated) of humans is human. Thus, given that humanity is, in the words of the Bible, "created in the image and likeness of God", an analogy can be drawn between the Divine Essence and human nature, between the Divine Persons and human persons. However, given the fall, this analogy is far from perfect, even though, like the Divine Persons, human persons are characterized by being "loci of relationship". For Trinitarian Christians, this analogy is particularly important with regard to the Church, which St. Paul calls "the body of Christ" and whose members are, because they are "members of Christ", also "members one of another".


          However, any attempt to explain the mystery to some extent must break down, and has limited usefulness, being designed, not so much to fully explain the Trinity, but to point to the experience of communion with the Triune God within the Church as the Body of Christ. The difference between those who believe in the Trinity and those who do not, is not an issue of understanding the mystery. Rather, the difference is primarily one of belief concerning the personal identity of Christ. It is a difference in conception of the salvation connected with Christ that drives all reactions, either favorable or unfavorable, to the doctrine of the Holy Trinity. As it is, the doctrine of the Trinity is directly tied up with Christology.


          


          Economic and Ontological Trinity


          
            	Economic Trinity: This refers to the acts of the triune God with respect to the creation, history, salvation, the formation of the Church, the daily lives of believers, etc. and describes how the Trinity operates within history in terms of the roles or functions performed by each of the Persons of the TrinityGod's relationship with creation.


            	Ontological (or essential or immanent) Trinity: This speaks of the interior life of the Trinity ( John 1:12, note John 1:1)the reciprocal relationships of Father, Son and Spirit to each other without reference to God's relationship with creation.

          


          Or more simplythe ontological Trinity (who God is) and the economic Trinity (what God does). Most Christians believe the economic reflects and reveals the ontological. Catholic theologian Karl Rahner went so far as to say "The 'economic' Trinity is the 'immanent' Trinity, and vice versa."


          The ancient Nicene theologians argued that everything the Trinity does is done by Father, Son, and Spirit working together with one will. The three persons of the Trinity always work inseparable, for their work is always the work of the one God. Because of this unity of will, the Trinity cannot involve the eternal subordination of the Son to the Father. Eternal subordination can only exist if the Son's will is at least conceivably different from the Father's. But Nicene orthodoxy says it is not. The Son's will cannot be different from the Father's because it is the Father's. They have but one will as they have but one being. Otherwise they would not be one God. If there were relations of command and obedience between the Father and the Son, there would be no Trinity at all but rather three gods.


          In explaining why the Bible speaks of the Son as being subordinate to the Father, the great theologian Athanasius argued that scripture gives a "double account" of the son of God  one of his temporal and voluntary subordination in the incarnation, and the other of his eternal divine status. For Athanasius, the Son is eternally one in being with the Father, temporally and voluntarily subordinate in his incarnate ministry. Such human traits, he argued, were not to be read back into the eternal Trinity.


          Like Athanasius, the Cappadocian Fathers also insisted there was no economic inequality present within the Trinity. As Basil wrote: "We perceive the operation of the Father, Son, and Holy Spirit to be one and the same, in no respect showing differences or variation; from this identity of operation we necessarily infer the unity of nature."


          Augustine also rejected the idea of an economic hierarchy within the Trinity. He claimed that the three persons of the Trinity "share the inseparable equality one substance present in divine unity". Because the three persons are one in their inner life, this means that for Augustine their works in the world are one. For this reason, it is an impossibility for Augustine to speak of the Father commanding and the Son obeying as if there could be a conflict of wills within the eternal Trinity.


          John Calvin also spoke at length about the doctrine of the Trinity. Like Athanasius and Augustine before him, he concluded that Philippians 2:4-11 prescribed how scripture was to be read correctly. For him the Son's obedience is limited to the incarnation. It is indicative of his true humanity assumed for our salvation.


          Much of this work is summed up in the Athanasian Creed. This creed stresses the unity of the Trinity and the equality of the persons. It ascribes equal divinity, majesty, and authority to all three persons. All three are said to be "almighty" and "Lord" (no subordination in authority; "none is before or after another" (no hierarchical ordering); and "none is greater, or less than another" (no subordination in being or nature). Thus, since the divine persons of the Trinity act with one will, there is no possibility of hierarchy-inequality in the Trinity.


          Since the 1980s, some evangelical theologians have come to the conclusion that the members of the Trinity may be economically unequal while remaining ontologically equal. This theory was put forward by George W. Knight III in his 1977 book The New Testament Teaching on the Role Relationship of Men and Women, states that the Son of God is eternally subordinated in authority to God the Father. This conclusion was used as a means of supporting the main thesis of his book: that women are permanently subordinated in authority to their husbands in the home and to male leaders in the church, despite being ontologically equal. Subscribers to this theory insist that the Father has the role of giving commands and the Son has the role of obeying them.


          


          Old Testament evidence


          


          Old Testament theophanies


          In the Old Testament, several theophanies are recorded in which "God appeared" to one or more human beings in a physical manifestation that could be seen and heard. Jews will reply that "God appearing" does not signify his being in human form since the Jewish bible states in Numbers 23:19 that "God is not a man that He should lie" and that "none is like Him".


          
            	Genesis 12:7,18:1  God appeared to Abraham


            	Genesis 26:2,24  God appeared to Isaac


            	Genesis 35:1,9,48:3  God appeared to Jacob


            	Exodus 3:16,4:5  God appeared to Moses


            	Exodus 6:3  God appeared to Abraham, Isaac, Jacob


            	Leviticus 9:4,16:2  God appeared to Aaron


            	Deuteronomy 31:15  God appeared to Moses and Joshua


            	1Samuel 3:21  God appeared to Samuel


            	1Kings 3:5,9:2,11:9  God appeared to Solomon


            	2Chronicles 1  God appeared to David


            	2Chronicles 7:12  God appeared to Solomon

          


          


          The Angel (Messenger) of the Lord


          
            	Genesis 16:714


            	Genesis 22:914


            	Exodus 3:2


            	Exodus 23:20,21


            	Numbers 22:2135


            	Judges 2:15


            	Judges 6:1122


            	Judges 13:3

          


          


          God identified as "the Father" in the Old Testament


          
            	Deuteronomy 32:6 (Moses' time)


            	Isaiah 63:16,64:8 (pre-exile)


            	Malachi 2:10 (post-exile)

          


          


          God identified as "the Son" in the Old Testament


          
            [image: God in the form of Jesus confronts Adam and Eve]

            
              God in the form of Jesus confronts Adam and Eve
            

          


          God is not directly identified as "the Son" in the Old Testament. Israel (and, poetically Ephraim) are called God's first born son, representing an aspect of the Jewish nation's relationship with God. There are, however, what many Christians believe are foreshadowings of Jesus as God the Son.


          Psalm 2 is widely considered a Messianic psalm (Jewish Messianic Interpretations of Psalm 2) prophetically describing the Lord's "Anointed One" (verse 2). It contains in verse 7 the divine decree: "You are my Son, today I have become your Father." Verse 12 contains the words "Kiss the Son". While in verse 7 the Hebrew word for son is used, in verse 12 a Chaldean word is used. Support for the translation of the Chaldean word as "Son" is found in its other appearances, such as Ezra 5:2 . This psalm denotes a Father Son relationship between God and the Messiah, who as the Son would be the heir (verse 8). Isaiah 9, also considered a Messianic prophecy, describes the coming Messiah as "Mighty God" (verse 6). Psalm 110 describes the LORD (understood as God the Father) sharing his eternal glory with the psalmist's Lord (understood to be the Son, the Messiah).


          In Daniel chapter 7 the prophet records his vision of "one like a son of man, coming with the clouds of heaven" (Daniel 7:13 ), who "was given authority, glory and sovereign power; all peoples, nations and men of every language worshipped him." (v14 ) Christians believe worship is only properly given to God, and that in the light of other Bible passages this "son of man" can be identified as the second person of the Trinity. Parallels may be drawn between Daniel's vision and Jesus' words to the Jewish high priest that in the future those assembled would see "the Son of Man sitting at the right hand of the Mighty One and coming on the clouds of heaven". (Matthew 26:64-65 ). Jesus was immediately accused of blasphemy, as at other times when he had identified his oneness with God . Christians also believe that John saw the resurrected, gloried Jesus and described him as "One like the Son of Man" (Revelation 1:13 ) .


          


          God the Spirit in the Old Testament


          
            	1Samuel 10:10,19:20,23


            	2Samuel 23:2


            	1Kings 22:24


            	Nehemiah 9:30


            	Psalms 51:11


            	Isaiah 63:10-11


            	Micah 2:7

          


          Deity of the Holy Spirit in the Old Testament:


          
            	Job 33:4


            	Psalms 104:30


            	Psalms 139:7

          


          Words of the Holy Spirit called the words of God:


          
            	1Samuel 10:10


            	2Samuel 23:2


            	Zechariah 7:12,12:10

          


          


          Orthodox, Roman Catholic, Anglican, and Protestant distinctions


          The Western (Roman Catholic) tradition is more prone to make positive statements concerning the relationship of persons in the Trinity. Explanations of the Trinity are not the same thing as the doctrine itself; nevertheless the Augustinian West is inclined to think in philosophical terms concerning the rationality of God's being, and is prone on this basis to be more open than the East to seek philosophical formulations which make the doctrine more intelligible.


          Eastern Christianity, for its part, correlates ecclesiology and Trinitarian doctrine, and seeks to understand the doctrine of the Trinity via the experience of the Church, which it understands to be "an icon of the Trinity". Therefore, when St. Paul writes concerning Christians that all are "members one of another", Eastern Christians in turn understand this as also applying to the Divine Persons.


          The principal disagreement between Western and Eastern Christianity on the Trinity has been the relationship of the Holy Spirit with the other two hypostases. The original credal formulation of the Council of Constantinople was that the Holy Spirit proceeds "from the Father". While this phrase is still used unaltered both in the Eastern Churches, including the Eastern Catholic Churches, and, when the Nicene Creed is recited in Greek, in the Latin Church, it became customary in the Latin-speaking Church, beginning with the provincial Third Council of Toledo in 589, to add "and the Son" (Latin Filioque). Although this insertion into the Creed was explicitly rejected by Pope Leo III, who equally explicitly approved the doctrine it expressed, it was finally used in a Papal Mass by Pope Benedict VIII in 1014, thus completing its spread throughout Western Christianity. The Eastern Orthodox Churches object to it on both ecclesiological and theological grounds.


          Anglicans have made a commitment in their Lambeth Conference, to provide for the use of the creed without the Filioque clause in future revisions of their liturgies, in deference to the issues of Conciliar authority raised by the Orthodox. Most Protestant groups that use the creed also include the Filioque clause. However, the issue is usually not controversial among them because their conception is often less exact than is discussed above (exceptions being the Presbyterian Westminster Confession 2:3, the London Baptist Confession 2:3, and the Lutheran Augsburg Confession 1:16, which specifically address those issues). The clause is often understood by Protestants to mean that the Spirit is sent from the Father, by the Son, a conception which is not controversial in either Catholicism or Eastern Orthodoxy. A representative view of Protestant Trinitarian theology is more difficult to provide, given the diverse and decentralized nature of the various Protestant churches.


          


          Naming the Persons


          Some feminist theologians refer to the persons of the Holy Trinity with gender-neutral language, such as "Creator, Redeemer, and Sustainer (or Sanctifier)". This is a recent formulation, which seeks to redefine the Trinity in terms of three roles in salvation or relationships with us, not eternal identities or relationships with each other. Since, however, each of the three divine persons participates in the acts of creation, redemption, and sustaining, traditionalist Christians reject this formulation as suggesting a new variety of Modalism. Some theologians prefer the alternate terminology of "Source, and Word, and Holy Spirit".


          Responding to feminist concerns, orthodox theology has noted the following: a) the names "Father" and "Son" are clearly analogical, since all Trinitarians would agree that God is beyond all gender; b) that, in translating the Creed, for example, "born" and "begotten" are equally valid translations of the Greek word "gennao", which refers to the eternal generation of the Son by the Father: hence, one may refer to God "the Father who gives birth"; this is further supported by patristic writings which compare the "birth" of the Divine Word "before all ages" (i.e., eternally) from the Father with his birth in time from the Virgin Mary; c) Using "Son" to refer to the Second Divine Person is most proper only when referring to the Incarnate Word, Jesus, who is clearly male; d) in Semitic languages, such as Hebrew and Aramaic, the noun translated "spirit" is grammatically feminine. Images of God's Spirit in scripture are also often feminine, as with the Spirit "brooding" over the primordial chaos in Genesis 1, or grammatically feminine, such as a dove.


          


          Logical Coherency


          On the face of it, the doctrine of the Trinity seems to be logically incoherent as it appears to imply that identity is not transitive"for the Father is identical with God, the Son is identical with God, and the Father is not identical with the Son." Recently, there have been two philosophical attempts to defend the logical coherency of Trinity, one by Richard Swinburne and the other by Peter Geach et al. The formulation suggested by Swinburne is free from logical incoherency, but it is debatable whether this formulation is consistent with historical orthodoxy. Regarding the formulation suggested by Geach, not all philosophers would agree with its logical coherency. Swinburne has suggested that "the Father, the Son and the Holy Spirit be thought of as numerically distinct Gods". Geach suggested that "a coherent statement of the doctrine is possible on the assumption that identity is "always relative to a sortal term".


          Some Messianic groups, the Branch Davidian Seventh Day Adventists, and even some scholars within (but not necessarily representing) denominations such as Southern Baptist Convention view the Trinity as being comparable to the concept of a family, hence the familial terms of Father, Son, and the implied role of Mother for the Holy Spirit. The Hebrew word for "God", Elohim, which has an inherent plurality, has the function as a surname as in "Yahweh Elohim". The seeming contradiction of Elohim being "one" is solved by the fact that the Hebrew word for "one", "echad", can describe a compound unity, harmonious in direction and purpose; unlike "yachid" which means singularity.


          If God has compositional parts, they are either finite or infinite parts. If finite, then God is finite. If infinite, then there are multiple infinities. Each case becomes a denial of monotheism. By definition, therefore, the belief in compositional parts has been regarded as a heresy since the establishment of the Nicene Creed, and reaffirmed in Protestant Creeds such as the Westminster Confession of Faith and 1689 Baptist Confession of Faith which state "God has no parts". Louis Berkhof describes the doctrine of the Trinity requiring belief in a "simplex unity" and not a complex (or composite) being. "There is in the Divine Being but one indivisible essence" and "The whole undivided essence of God belongs equally to each of the three persons."


          


          The Trinity in art


          
            [image: Holy Trinity, fresco by Luca Rossetti da Orta, 1738-9 (St. Gaudenzio Church at Ivrea, Torino).]

            
              Holy Trinity, fresco by Luca Rossetti da Orta, 1738-9 (St. Gaudenzio Church at Ivrea, Torino).
            

          


          The Trinity is most commonly seen in Christian art with the Spirit represented by a dove, as specified in the Gospel accounts of the Baptism of Christ; it is nearly always shown with wings outspread. However depictions using three human figures appear occasionally in most periods of art.


          The Father and the Son are usually differentiated by age, and later by dress, but this too is not always the case. The usual depiction of the Father as an older man with a white beard may derive from the biblical Ancient of Days, which is often cited in defense of this sometimes controversial representation. However, in Eastern Orthodoxy the Ancient of Days is understood to be God the Son, not God the Father. When the Father is depicted in art, he is sometimes shown with a halo shaped like an equilateral triangle, instead of a circle. The Son is often shown at the Father's right hand ( Acts 7:56). He may be represented by a symboltypically the Lamb or a crossor on a crucifix, so that the Father is the only human figure shown at full size. In early medieval art, the Father may be represented by a hand appearing from a cloud in a blessing gesture, for example in scenes of the Baptism of Christ. Later, in the West, the "Throne of Mercy" (or "Throne of Grace") became a common depiction. In this style, the Father (sometimes seated on a throne) is shown supporting either a crucifix or, later, a slumped crucified Son, similar to the Pieta (this type is distinguished in German as the Not Gottes) in his outstretched arms, whilst the Dove hovers above or in between them. This subject continued to be popular until the eighteenth century at least.


          By the end of the fifteenth century, larger representations, other than the Throne of Mercy, became effectively standardised, showing an older figure in plain robes for the Father, Christ with his torso partly bare to display the wounds of his Passion, and the dove above or around them. In earlier representations both Father, especially, and Son often wear elaborate robes and crowns. Sometimes the Father alone wears a crown, or even a papal tiara.


          


          Eastern Orthodox tradition
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          Direct representations of the Trinity are much rarer in Eastern Orthodox art of any period -reservations about depicting the Father remain fairly strong, as they were in the West until the high Middle Ages. The Second Council of Nicea in 787 confirmed that the depiction of Christ was allowed because he became man; the situation regarding the Father was less clear. The usual Orthodox representation of the Trinity was through the "Old Testament Trinity" of the three angels visiting Abraham - said in the text to be "the Lord" ( Genesis:18.1-15). However post-Byzantine representations similar to those in the West are not uncommon in the Greek world. The subject long remained sensitive, and the Russian Orthodox Church at the Great Synod of Moscow in 1667 finally forbade depictions of the Father in human form. The canon is quoted in full here because it explains the Russian Orthodox theology on the subject:


          
            Chapter 2, 44: It is most absurd and improper to depict in icons the Lord Sabaoth (that is to say, God the Father) with a grey beard and the Only-Begotten Son in His bosom with a dove between them, because no-one has seen the Father according to His Divinity, and the Father has no flesh, nor was the Son born in the flesh from the Father before the ages. And though David the prophet says, "From the womb before the morning star have I begotten Thee" (Ps.109:3), that birth was not fleshly, but unspeakable and incomprehensible. For Christ Himself says in the holy Gospel, "No man hath seen the Father, save the Son" (cf. John 6:46). And Isaiah the prophet says in his fortieth chapter: "To whom have ye likened the Lord? and with what likeness have ye made a similitude of Him? Has not the artificier of wood made an image, or the goldsmiths, having melted gold, gilt it over, and made it a similitude?"( 40:18-19). In like manner the Apostle Paul says in the Acts ( 17:29), "Forasmuch then as we are the offspring of God, we ought not to think that the Godhead is like unto gold or silver or stone, graven by art of man's imagination". And John Damascene says: "But furthermore, who can make a similitude of the invisible, incorporeal, uncircumscribed and undepictable God? It is, then, uttermost insanity and impiety to give a form to the Godhead" (Orthodox Faith, 4:16). In like manner St. Gregory the Dialogist prohibits this. For this reason we should only form an understanding in the mind of Sabaoth, which is the Godhead, and of that birth before the ages of the Only-Begotten-Son from the Father, but we should never, in any wise depict these in icons, for this, indeed, is impossible. And the Holy Spirit is not in essence a dove, but in essence He is God, and "No man hath seen God," as John the Theologian and Evangelist bears witness ( 1:18) and this is so even though, at the Jordan at Christ's holy Baptism the Holy Spirit appeared in the likeness of a dove. For this reason, it is fitting on this occasion only to depict the Holy Spirit in the likeness of a dove. But in any other place those who have intelligence will not depict the Holy Spirit in the likeness of a dove. For on Mount Tabor, He appeared as a cloud and, at another time, in other ways. Furthermore, Sabaoth is the name not only of the Father, but of the Holy Trinity. According to Dionysios the Areopagite, Lord Sabaoth, translated from the Jewish tongue, means "Lord of Hosts". This Lord of Hosts is the Holy Trinity, Father, Son and Holy Spirit. And although Daniel the prophet says that he beheld the Ancient of Days sitting on a throne, this should not be understood to refer to the Father, but to the Son, Who at His second coming will judge every nation at the dreadful Judgment.

          


          


          Scenes that depict the Trinity


          
            [image: Trefoil and triangle interlaced.]

            
              Trefoil and triangle interlaced.
            

          


          Only a few of the standard scenes in Christian art normally included a representation of the Trinity. The accounts in the Gospels of the Baptism of Christ were considered to show all three persons as present with a separate role. Sometimes the other two persons are shown at the top of a crucifixion. The Coronation of the Virgin, a popular subject in the West, often included the whole Trinity. But many subjects, such as Christ in Majesty or the Last Judgement, which might be thought to require depiction of the deity in the most amplified form, only show Christ. There is a rare subject where the persons of the Trinity make the decision to incarnate Christ, or God sending out the Son. Even more rarely, the Angel of the Annunciation is shown being given the mission.


          


          Less common types of depiction


          The depiction of the Trinity as three identical persons is rare, because each Person of the Trinity is considered to have distinct attributes. Even rarer is the depiction of the Trinity as a single anthropoid fiugre with three faces, because the Trinity is defined as three persons in one Godhead, not one Person with three attributes (this would imply Modalism, which is defined as heresy in traditional Christian orthodoxy).


          The Trinity may also be represented abstractly by symbols, such as the triangle (or three triangles joined together), trefoil or the triquetraor a combination of these. Sometimes a halo in incorporated into these symbols. The use of such symbols are often found not only in painting but also in needlework on tapestries, vestments and antependia, in metalwork and in architectural details.


          Ambivalence to Trinitarian doctrine


          Some Protestant Christians, particularly some members of the restoration movement, are ambivalent about the doctrine of the Trinity. While not specifically rejecting Trinitarianism or presenting an alternative doctrine of the Godhead and God's relationship with humanity, they are neither dogmatic about the Trinity nor hold it as a test of true Christian faith. Some, like the Society of Friends (Quakers) and Christian Unitarians, may reject all doctrinal or creedal tests of true faith, though not necessarily rejecting Trinitarian language. Others, like some members of the restorationist Churches of Christ, in keeping with a distinctive understanding of "Scripture alone", say that since the doctrine of the Trinity is not clearly articulated in the Bible, it cannot be required for salvation. Still others may look to church tradition and say that there has always been a Christian tradition that faithfully followed Jesus without such a doctrine.


          


          Non-orthodox Trinitarianism


          The Church of Jesus Christ of Latter-day Saints (Mormons) identify the Trinity (or Godhead) as the Father, the Son, and the Holy Ghost, but with a different intention than the Nicene faith. They regard these three as individual members of a heavenly triumvirate, completely united with one another in purpose - each member of the Godhead being a distinct being of physical form (God the Father, Jesus Christ) or spiritual form (The Holy Ghost.)


          The Trinity in Christian Science is found in the unity of God, the Christ, and the Holy Ghost or"God the Father-Mother; Christ the spiritual idea of sonship; divine Science or the Holy Comforter". The same in essence, the Trinity indicates "the intelligent relation of God to man and the universe".


          


          Nontrinitarianism


          Some Christian traditions either reject the doctrine of the Trinity, or consider it unimportant. Persons and groups espousing this position generally do not refer to themselves as "Nontrinitarians". They can vary in both their reasons for rejecting traditional teaching on the Trinity, and in the way they describe God.


          


          Nontrinitarian groups


          Since Trinitarianism is central to so much of church doctrine, nontrinitarians were mostly groups that existed before the Nicene Creed was codified in 325 or are groups that developed after the Reformation, when many church doctrines came into question


          In the early centuries of Christian history Adoptionists, Arians, Ebionites, some Gnostics, Marcionites, and others held nontrinitarian beliefs. The Nicene Creed raised the issue of the relationship between Jesus' divine and human natures. Monophysitism ("one nature") and monothelitism ("one will") were early attempts, considered heretical by trinitarians, to explain this relationship.


          During more than a thousand years of Trinitarian orthodoxy, formal nontrinitarianism, i.e., a doctrine held by a church, group, or movement, was rare, but it did appear. For example, among the Cathars of the 13th century. The Protestant Reformation of the 1500s also brought tradition into question. At first, nontrinitarians were executed (such as Servetus), or forced to keep their beliefs secret (such as Isaac Newton). The eventual establishment of religious freedom, however, allowed nontrinitarians to more easily preach their beliefs, and the 19th century saw the establishment of several nontrinitarian groups in North America and elsewhere. These include Christadelphians, Jehovah's Witnesses, The Church of Jesus Christ of Latter-day Saints, and Unitarians. Some groups espousing Binitarianism such as the Living Church of God claim that Binitarianism was the majority view of those that professed Christ in the second century.


          Twentieth-century nontrinitarian movements include Iglesia ni Cristo and the Unification Church. Nontrinitarian groups differ from one another in their views of Jesus Christ, depicting him variously as a divine being second only to God the Father (e.g., Jehovah's Witnesses), Yahweh of the Old Testament in human form, God (but not eternally God), Son of God but inferior to the Father (versus co-equal), prophet, or simply a holy man.


          Oneness Pentecostals deny traditional Trinitarian doctrine, while affirming their belief that God took on flesh in the man Jesus Christ. Like Trinitarians, Oneness adherents believe that Jesus Christ is fully God and fully man. However, whereas Trinitarians believe that "God the Son" (a being whose existence is denied by Oneness believers), the eternal second person of the Trinity, became man, Oneness adherents hold that the Father (who is also the Holy Ghost in their theology) Himself--the one and only true God--became man. Oneness believers view "Father", "Son" and "Holy Spirit" as titles, reflecting different manifestations of the one true God in the universe. Oneness Pentecostals are regarded by all orthodox Christian groups as subscribing to the heresy of Modalism, teaching that God displayed himself in the Old Testament as Father, in the Gospels as the Son, and after the Ascension as the Holy Spirit, which is not the traditional orthodox doctrine of three distinct and eternal Persons in one divine essence. Rather, Oneness Pentecostalism teaches there is only one Person displaying himself in different ways.
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              	College name

              	The Master, Fellows and Scholars of the College of the Holy and Undivided Trinity in the Town and University of Cambridge
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              	Virtus Vera Nobilitas

              (Latin: Virtue is true nobility)
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              	The Holy Trinity
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              	1546
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              	Kings Hall and Michaelhouse (until merged in 1546)
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              	Trinity Street
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              	Men and women
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              	The Lord Rees of Ludlow
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              	663
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          Trinity College is a constituent college of the University of Cambridge in Cambridge, England. Trinity has more students than any other college in Cambridge or Oxford, with around 660 undergraduates, 430 graduates, and over 160 Fellows. It is also the wealthiest Oxbridge college with an estimated financial endowment of approximately 700 million (as of 2005), in addition to which Trinity's land is insured for approx. 266.5 million (this does not include all fixed assets). Trinity considers itself to be "a world-leading academic institution with an outstanding record of education, learning and research", and on a per-student basis, is one of the best-endowed educational institutions in the world - amounting to approximately 640,000 per student in 2005, more than ten times the average of 63,000 at all the other colleges.


          Like its sister college, Christ Church, Oxford, it has traditionally been considered the most aristocratic of the Cambridge colleges - it has generally been the academic institution of choice of the Royal Family (King Edward VII, King George VI, Prince Henry of Gloucester, Prince William of Gloucester and Edinburgh and Prince Charles were all undergraduates). The Push Guide to Which University (2005) called it "arguably the grandest Cambridge college" and it has been called "the most magnificent collegiate institution in England.". However, the proportion of state school to public school pupils is now roughly equal, in line with most other Cambridge colleges. Nevertheless, in 2005 it had the lowest state school intake (42%) of any college, though this figure fluctuates from year to year. It first admitted women in 1977.


          The college is a major landowner, including holdings in the Port of Felixstowe, and the Cambridge Science Park. Trinity has a very strong academic tradition, with members having won thirty-one Nobel Prizes (more than most countries, with the exception of the United States, Germany, and France, and not counting the United Kingdom), five Fields Medals (mathematics), one Abel Prize (mathematics) and two Templeton Prizes (religion). Trinity has many distinguished alumni  the most notable being Sir Isaac Newton. It has also educated six British Prime Ministers, more than any other Cambridge college.


          Trinity has many college societies, and its rowing club is the First and Third Trinity Boat Club. Trinity's May Ball, named after the Boat Club, is the largest and most traditional of Cambridge's May Balls.


          The first formalized version of the rules of football, known as the Cambridge Rules, was drawn up by Cambridge student representatives of leading public schools at Trinity College in 1848 .


          


          History


          The college was founded by Henry VIII in 1546, from the merger of two existing colleges: Michaelhouse (founded by Hervey de Stanton in 1324), and Kings Hall (established by Edward II in 1317 and refounded by Edward III in 1337).


          At the time, Henry had been wiping out and seizing church lands from abbeys and monasteries. The universities of Oxford and Cambridge, being both religious institutions and quite rich, expected to be next in line. The king duly passed an Act of Parliament that allowed him to suppress (and confiscate the property of) any college he wished.


          The universities used their contacts to plead with his sixth wife, Catherine Parr. The queen persuaded her husband not to close them down, but to create a new college. The king did not want to use royal funds, so he instead combined two colleges ( Kings Hall and Michaelhouse) and seven hostels (Physwick (formerly part of Gonville and Caius College, Cambridge), Gregorys, Ovyngs, Catherines, Garratt, Margarets, and Tylers) to form Trinity. This, combined with lands confiscated from the Church, caused Trinity to be the richest and biggest college.


          Most of the colleges major buildings date from the 16th and 17th centuries. Thomas Nevile, who became Master of Trinity in 1593, rebuilt and re-designed much of the college. This work included the enlargement and completion of Great Court, and the construction of Neviles Court between Great Court and the river Cam. Neviles Court was completed in the late 17th century when the Wren Library, designed by Sir Christopher Wren, was built.


          In the 20th century, Trinity College and Kings College were for decades the main recruiting grounds for the Cambridge Apostles, an elite, intellectual secret society.


          The full name of the college is The Master, Fellows and Scholars of the College of the Holy and Undivided Trinity in the Town and University of Cambridge.


          


          Buildings and Grounds


          
            	Kings Hostel (1377-1416, various architects)


            	Located to the north of Great Court, behind the Clock Tower, this is (along with the Kings Gate), the sole remaining building from Kings Hall.
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            	Great Gate


            	The Great Gate is the main entrance to the college, leading to the Great Court. A statue of the college founder, Henry VIII, stands in a niche above the doorway. In his hand he holds a table leg instead of the original sword and myths abound as to how the switch was carried out and by whom. In 1704, the Universitys first astronomical observatory was built on top of the gatehouse. Beneath the founder's statue are the coats of arms of Edward III, the founder of King's Hall, and his five sons of who survived to maturity, as well as William of Hatfield, whose shield is blank as he died as an infant, before being granted arms.
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            	Great Court (principally 1599-1608, various architects)


            	The brainchild of Thomas Nevile, who demolished several existing buildings on this site, including almost the entirety of the former college of Michaelhouse. The sole remaining building of Michaelhouse was replaced by the current Kitchens (designed by James Essex) in 1770-1775. See 360 panorama of Great Court from the BBC.

          


          
            	Neviles Court (1614, unknown architect)


            	Located between Great Court and the river, this court was created by a bequest by the colleges master, Thomas Nevile, originally ⅔ of its current length and without the Wren Library. The appearance of the upper floor was remodelled slightly 2 centuries later.

          


          
            	Bishops Hostel (1671, Robert Minchin)


            	A detached building to the south-west of Great Court, and named after John Hacket, Bishop of Lichfield and Coventry. Additional buildings were built in 1878 by Arthur Blomfield.

          


          
            	Wren Library (1676-1695, Christopher Wren)


            	Located at the west end of Neviles Court, the Wren is one of Cambridges most famous and well-endowed libraries. Among its notable possessions are two of Shakespeares First Folios, a 14th-century manuscript of The Vision of Piers Plowman, and letters written by Sir Isaac Newton. Below the building are the pleasant Wren Library Cloisters, where students may enjoy a fine view of the Great Hall in front of them, and the river and Backs directly behind.

          


          
            	New Court (or Kings Court; 1825, William Wilkins)


            	Located to the south of Neviles Court, and built in Tudor-Gothic style, this court is notable for the large tree in the centre. A myth is sometimes circulated that this was the tree from which the apple dropped onto Isaac Newton; in fact Newton was at Grantchester when he deduced his theory of gravity. Many other New Courts in the colleges were built at this time to accommodate the new influx of students.

          


          
            	Whewells Courts (1860 & 1868, Anthony Salvin)


            	Located across the street from Great Court, these two courts were entirely paid for by William Whewell, the then master of the college. The north range was later remodelled by W.D. Caroe. Note: Whewell is pronounced Hugh-well.

          


          
            	Angel Court (1957-1959, H. C. Husband)


            	Located between Great Court and Trinity Street.

          


          
            	Wolfson Building (1968-1972, Architects Co-Partnership)


            	Located to the south of Whewells Court, on top of a podium above shops, this building resembles a brick-clad ziggurat, and is used exclusively for first-year accommodation. Having been renovated during the academic year 2005-06, it is once again in use.

          


          
            	Blue Boar Court (1989, MacCormac Jamieson Prichard and Wright)


            	Located to the south of the Wolfson Building, on top of podium a floor up from ground level, and including the upper floors of several surrounding Georgian buildings on Trinity, Green and Sidney Street.

          


          
            	Burrell's Field (1995, MacCormac Jamieson Prichard )


            	Located on a site to the west of the main College buildings, opposite the Cambridge University Library.

          


          There are also College rooms above shops in Bridge Street and Jesus Lane, behind Whewells Court and graduate accommodation in Portugal Street and other roads around Cambridge.


          
            	Fellows Garden


            	Located on the west side of Queens Road, opposite the drive that leads to the Backs.
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              Fellows Bowling Green
            

          


          
            	Fellows Bowling Green


            	Located behind the Masters Lodge

          


          
            	Masters Garden


            	Located behind the Masters Lodge.

          


          
            	Old Fields


            	Located on the western side of Grange Road, next to Burrells Field, with sports (badminton, etc) facilities.

          


          
            	New Fields

          


          


          Traditions


          The Great Court Run
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              Trinity Great Court
            

          


          The Great Court Run is an attempt to run round the perimeter of Great Court (approximately m367, in the 43 seconds during the clock striking twelve. Students traditionally attempt to complete the circuit on the day of the Matriculation Dinner. It is a rather difficult challenge: one needs to be a fine sprinter to achieve it, but it is by no means necessary to be of Olympic standard, despite assertions made in the press


          It is widely believed that Sebastian Coe successfully completed the run when he beat Steve Cram in a charity race in October 1988. Sebastian Coe's time on 29 October 1988 was reported by Norris McWhirter to have been 45.52 seconds, but it was actually 46.0 seconds (confirmed by the video tape), while Cram's was 46.3 seconds. The clock on that day took 44.4 seconds (i.e. a "long" time, probably two days after the last winding) and the video film confirms that Coe was some 12 metres short of his finish line when the fateful final stroke occurred. The television commentators were more than a little disingenuous in suggesting that the dying sounds of the bell could be included in the striking time, thereby allowing Coe's run to be claimed as successful.


          One reason Olympic runners Cram and Coe found the challenge so tough is that they started at the middle of one side of the Court, thereby having to negotiate four right-angle turns. In the days when students started at the corner, only three turns were needed.


          Until the mid 1990s, the run was traditionally attempted by first year students, at midnight following their Matriculation Dinner. Following a number of accidents to drunk undergraduates running on slippery cobbles, the college now organises a more formal Great Court Run, at 12 noon: the challenge is only open to freshers, many of whom compete in fancy dress.
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              Kings Gate with clock tower in Great Court
            

          


          Open-Air Concerts


          One Sunday each June (the exact date depends on the university term), the College Choir perform a short concert immediately after the clock strikes noon. Known as Singing from the Towers, half of the choir sings from the top of Great Gate, while the other half sings from the top of the Clock Tower (approximately 60 metres away), giving a strong antiphonal effect. Midway through the concert, a brass band performs from the top of Queens Tower. Later that same day, the College Choir gives a second open-air concert, known as Singing on the River, where they perform madrigals (and arrangements of popular songs) from a raft of punts on the river. As a 'tradition', however, this latter event dates back only to the mid-1980s, when the College Choir first acquired female members. In the years immediately before this an annual concert on the river was given by the University Chamber Choir.
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              Dining Hall
            

          


          Mallard


          Another tradition relates to a duck (known as the Mallard), which resides in the rafters of the Great Hall. Students occasionally move the duck from one rafter to another (without permission from the college), having been photographed with the mallard as proof. This is considered difficult and access to the Hall outside meal-times is prohibited. In addition, the rafters are high so it has not been attempted for several years. During the Easter term of 2005, several pigeons entered the Hall through the windows in the pinnacle, and one knocked the Mallard off its rafter. It was found intact on the floor, and revealed to not be made out of wood as previously believed. It is currently held by the College catering staff. It is unknown whether it will be reinstated.


          Bicycles and chair legs


          For many years it was the custom for students to place a bicycle high in branches of the tree in the centre of New Court. Usually invisible except in winter, when the leaves had fallen, such bicycles tended to remain for several years before being removed by the authorities. The students then inserted another bicycle. Similarly, the sceptre held by the statue of Henry VIII mounted above the medieval Great Gate was replaced with a chair leg as a prank many years ago. It has remained there to this day: when in the 1980s students exchanged the chair leg for a bicycle pump, the College replaced the chair leg.


          College Rivalry


          The college remains a great rival of St Johns who are their main competitor in sports and academia (Johns is situated next to Trinity). This has given rise to a number of anecdotes and myths. It is often cited as the reason why the courts of Trinity generally have no J staircases, despite including other letters in alphabetical order. Burrells Field and Whewell's Court have a J staircase but New, Great and Neviles Courts skip the letter. The reason is more one of tradition and the absence of the letter J in the Roman alphabet. There are also two small muzzle-loading cannons on the bowling green pointing in the direction of Johns, though this orientation may be coincidental.


          Minor Traditions Trinity College undergraduate gowns are dark blue, as opposed to the black favoured by most other Cambridge colleges. Unlike any other Cambridge college the porters always wear black bowler hats. This tradition is shared with Trinity's sister college Christ Church, Oxford. As with many other Cambridge colleges, the grassed courtyards are generally out of bounds for everyone except the Fellows. Only one of two meadows on the Backs (riverside area behind the college) are accessible to students. Other lawns are accessible to graduates in formal gowns.


          


          Scholarships and Prizes


          The Scholars, together with the Master and Fellows, make up the Foundation of the College.


          In order of seniority:


          Research Scholars receive funding for graduate studies. Typically one must graduate in the top ten percent of one's class and continue for graduate study at Trinity. They are given first preference in the assignment of college rooms and number approximately 25.


          The Senior Scholars consist of those who attain a degree with First Class honours or higher in any year after the first of an undergraduate tripos, but also, those who obtain an extremely good First in their first year. For example in the Mathematics tripos a result in the top three would be required to gain this position early. The college pays them a stipend of 250 a year and also allows them to choose rooms directly following the research scholars. There are around 40 senior scholars at any one time.


          The Junior Scholars are precisely those who are not senior scholars but still obtained a First in their first year. Their stipend is 175 a year. They are given preference in the room ballot over 2nd years who are not scholars.


          These scholarships are tenable for the academic year following that in which the result was achieved. If a scholarship is awarded but the student does not continue at Trinity then only a quarter of the stipend is given. However all students who achieve a First are awarded an additional 200 prize upon announcement of the results.


          All final year undergraduates who achieve first-class honours in their final exams are offered full financial support for proceeding with a Masters degree at Cambridge (this funding is also sometimes available for good students who achieved high second-class honours). Other support is available for PhD degrees. The College also offers a number of other bursaries and studentships open to external applicants. The highly-regarded right to walk on the grass in the college courts is exclusive to Fellows of the college and their guests. Scholars do however have the right to walk on Scholars Lawn, but only in full academic dress.


          


          Trinity in Camberwell


          Trinity College has a long-standing relationship with the Parish of St Georges, Camberwell, in South London. Students from the College have helped to run holiday schemes for children from the parish since 1966. The relationship was formalized in 1979 with the establishment of Trinity in Camberwell as a registered charity ( Charity Commission no. 279447) which exists to provide, promote, assist and encourage the advancement of education and relief of need and other charitable objects for the benefit of the community in the Parish of St Georges, Camberwell, and the neighbourhood thereof.


          


          Legends


          Many apocryphal stories have been told about the colleges wealth. Trinity is sometimes suggested to be the second, third or fourth wealthiest landowner in the UK (or in England) - after the Crown Estate, the National Trust and the Church of England. (A variant of this legend is repeated in the Tom Sharpe novel Porterhouse Blue.) This story is frequently repeated by tour guides. In 2005, Trinity's annual rental income from its properties was reported to be in excess of 20 million. In comparison, the National Trust's rental income in 2005-6 was around 78 million. (See Trinity College's riches)


          A second legend is that it is possible to walk from Cambridge to Oxford on land solely owned by Trinity. Several varieties of this legend exist - others refer to the combined land of Trinity College, Cambridge and Trinity College, Oxford, or of Trinity College, Cambridge and Christ Church, Oxford. All are most certainly false.


          Trinity has a tradition of maintaining extensive wine cellars beneath Great Court and Whewell's Court, the size and value of which is the subject of rumour .


          Trinity also lays claim to the invention of an English, less sweet, version of crme brle sometimes known as Trinity burnt cream , although the college catering department refers to it as "Trinity Creme Brulee."


          


          Notable alumni


          


          Trinity Nobel Prize winners


          
            
              	Name

              	Field

              	Year
            


            
              	Lord Rayleigh

              	Physics

              	1904
            


            
              	J. J. Thomson

              	Physics

              	1906
            


            
              	Lord Rutherford

              	Chemistry

              	1908
            


            
              	William Bragg

              	Physics

              	1915
            


            
              	Lawrence Bragg

              	Physics

              	1915
            


            
              	Charles Glover Barkla

              	Physics

              	1917
            


            
              	Niels Bohr

              	Physics

              	1922
            


            
              	Francis Aston

              	Chemistry

              	1922
            


            
              	Archibald V. Hill

              	Physiology or Medicine

              	1922
            


            
              	Sir Austen Chamberlain

              	Peace

              	1925
            


            
              	Owen Willans Richardson

              	Physics

              	1928
            


            
              	Sir Frederick Hopkins

              	Physiology or Medicine

              	1929
            


            
              	Edgar Douglas Adrian

              	Physiology or Medicine

              	1932
            


            
              	Sir Henry Dale

              	Physiology or Medicine

              	1936
            


            
              	George Paget Thomson

              	Physics

              	1937
            


            
              	Bertrand Russell

              	Literature

              	1950
            


            
              	Ernest Walton

              	Physics

              	1951
            


            
              	Richard Synge

              	Chemistry

              	1952
            


            
              	John Kendrew

              	Chemistry

              	1962
            


            
              	Alan Lloyd Hodgkin

              	Physiology or Medicine

              	1963
            


            
              	Sir Andrew Huxley

              	Physiology or Medicine

              	1963
            


            
              	Brian David Josephson

              	Physics

              	1973
            


            
              	Martin Ryle

              	Physics

              	1974
            


            
              	James Meade

              	Economic Sciences

              	1977
            


            
              	Pyotr Kapitsa

              	Physics

              	1978
            


            
              	Walter Gilbert

              	Chemistry

              	1980
            


            
              	Aaron Klug

              	Chemistry

              	1982
            


            
              	Subrahmanyan Chandrasekhar

              	Physics

              	1983
            


            
              	James Mirrlees

              	Economic Sciences

              	1996
            


            
              	John Pople

              	Chemistry

              	1998
            


            
              	Amartya Sen

              	Economic Sciences

              	1998
            

          


          


          Trinity Prime Ministers


          
            
              	Name

              	Party

              	Year
            


            
              	Spencer Perceval

              	Tory

              	1809-1812
            


            
              	Earl Grey

              	Whig

              	1830-1834
            


            
              	Viscount Melbourne

              	Whig

              	1834-1841
            


            
              	Arthur Balfour

              	Conservative

              	1902-1905
            


            
              	Sir Henry Campbell-Bannerman

              	Liberal

              	1905-1908
            


            
              	Stanley Baldwin

              	Conservative

              	1923-1924

              1924-1929

              1935-1937
            

          


          Other Trinity politicians include Robert Devereux, 2nd Earl of Essex, courtier of Elizabeth I; William Waddington, Prime Minister of France; Jawaharlal Nehru, Prime Minister of India, Erskine Childers, President of the Irish Republic; Rajiv Gandhi, Prime Minister of India; Lee Hsien Loong, Prime Minister of Singapore and Willie Whitelaw, Margaret Thatcher's Home Secretary.


          


          College Officials


          


          List of Masters


          The head of Trinity College is the Master. The first Master was John Redman who was appointed in 1546. The role is a Royal appointment and in the past was sometimes made by the Monarch as a favour to an important person. Nowadays the Fellows of the College, and to a lesser extent the Government, choose the new Master and the Royal role is only nominal. In modern times the Master has customarily been of the highest academic distinction. The last three Masters have all been fellows of the college. A complete list of the Masters of Trinity is below.


          
            
              	Name

              	Start of service

              	End of Service
            


            
              	John Redman

              	1546

              	1551
            


            
              	William Bill

              	1551

              	1553
            


            
              	John Christopherson

              	1553

              	1558
            


            
              	William Bill

              	1558

              	1561
            


            
              	Robert Beaumont

              	1561

              	1567
            


            
              	John Whitgift

              	1567

              	1577
            


            
              	John Still

              	1577

              	1593
            


            
              	Thomas Nevile

              	1593

              	1615
            


            
              	John Richardson

              	1615

              	1625
            


            
              	Leonard Mawe

              	1625

              	1629
            


            
              	Samuel Brooke

              	1629

              	1631
            


            
              	Thomas Comber

              	1631

              	1645
            


            
              	Thomas Hill

              	1645

              	1653
            


            
              	John Arrowsmith

              	1653

              	1659
            


            
              	John Wilkins

              	1659

              	1660
            


            
              	Henry Ferne

              	1660

              	1662
            


            
              	John Pearson

              	1662

              	1672
            


            
              	Isaac Barrow

              	1672

              	1677
            


            
              	John North

              	1677

              	1683
            


            
              	John Montagu

              	1683

              	1699
            


            
              	Richard Bentley

              	1700

              	1742
            


            
              	Robert Smith

              	1742

              	1768
            


            
              	John Hinchcliffe

              	1768

              	1789
            


            
              	Thomas Postlethwaite

              	1789

              	1798
            


            
              	William Lort Mansel

              	1798

              	1820
            


            
              	Christopher Wordsworth

              	1820

              	1841
            


            
              	William Whewell

              	1841

              	1866
            


            
              	William Hepworth Thompson

              	1866

              	1886
            


            
              	Henry Montagu Butler

              	1886

              	1918
            


            
              	Sir Joseph Thomson

              	1918

              	1940
            


            
              	George Macaulay Trevelyan

              	1940

              	1951
            


            
              	The Lord Adrian

              	1951

              	1965
            


            
              	The Lord Butler of Saffron Walden

              	1965

              	1978
            


            
              	Sir Alan Hodgkin

              	1978

              	1984
            


            
              	Sir Andrew Huxley

              	1984

              	1990
            


            
              	Sir Michael Atiyah

              	1990

              	1997
            


            
              	Amartya Sen

              	1998

              	2004
            


            
              	The Lord Rees of Ludlow

              	2004

              	
            

          


          


          List of Deans of Chapel


          
            	Harry Williams -1969


            	John Robinson 1969-1983


            	John Bowker 1984-1991


            	Arnold Browne 1991-2006


            	Michael Banner 2006-present

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Trinity_College%2C_Cambridge"
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        Trinity (nuclear test)


        
          

          
            
              	"Trinity" test site
            


            
              	[image: ]

              An early stage in the "Trinity" fireball, photographed by Berlyn Brixner
            


            
              	Type

              	Nuclear test site
            


            
              	Location

              	near San Antonio, New Mexico
            


            
              	Operator

              	Manhattan Engineering District (USA)
            


            
              	Status

              	Inactive
            


            
              	Inuse

              	July 16, 1945
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                  Map showing location of the site
                

              
            

          


          
            
              	Trinity Site
            


            
              	(U.S. National Historic Landmark District)
            


            
              	
                [image: ]

              
            


            
              	Location:

              	Socorro, New Mexico
            


            
              	Nearest city:

              	Bingham
            


            
              	Area:

              	36,480 acres
            


            
              	Built/Founded:

              	1945
            


            
              	Designated as NHL:

              	21 Dec 1965
            


            
              	Added to NRHP:

              	15 Oct 1966
            


            
              	NRHP Reference#:

              	66000493
            

          


          Trinity was the first test of technology for a nuclear weapon. It was conducted by the United States on July 16, 1945, at a location 35 miles (56km) southeast of Socorro, New Mexico, on what is now White Sands Missile Range, headquartered near Alamogordo. Trinity was a test of an implosion-design plutonium bomb. The Fat Man bomb, using the same conceptual design, was dropped on Nagasaki, Japan, a few weeks later. The detonation was equivalent to the explosion of around 20 kilotons of TNT and is usually considered as the beginning of the Atomic Age.


          


          History


          The creation of nuclear weapons arose out of political and scientific developments of the late 1930s. The rise of fascist governments in Europe and new discoveries about the nature of atoms converged in the plans of the United States, United Kingdom and Canada to develop powerful weapons using nuclear fission as their primary source of energy. The Manhattan Project, as the Allied effort was called, culminated in the test of a nuclear weapon at what is now called Trinity site in July 1945, and the atomic bombings of Hiroshima and Nagasaki a few weeks later.


          


          Development


          While U.S. and British efforts to investigate the feasibility of nuclear weapons began as early as 1939, practical development began in earnest in 1942 when these efforts were transferred to the authority of the U.S. Army and became the Manhattan Project. The project was located at the top-secret Los Alamos Laboratory in New Mexico and focused both on the development of the fissile material to power the nuclear chain reactions which took place inside the weapons, and on the design of the weapons themselves.


          From January 1944 to July 1945, large-scale production plants were set in operation, and the fissile material thus produced was then used to determine the features of the weapons. Multipronged research was undertaken to pursue several possibilities for bomb design. Early decisions about weapon design had been based on minute quantities of uranium-235 and plutonium created in pilot plants and laboratory cyclotrons. From these results it was thought that the creation of a bomb was as simple as shooting one piece of fissile material into another to form a critical mass.


          
            [image: The two types of fission bomb assembly methods investigated during the Manhattan Project. The gun-type assembly was not tested before it was detonated at Hiroshima. Because of the complexity of the implosion design, it was deemed necessary to test it before use in combat.]

            
              The two types of fission bomb assembly methods investigated during the Manhattan Project. The gun-type assembly was not tested before it was detonated at Hiroshima. Because of the complexity of the implosion design, it was deemed necessary to test it before use in combat.
            

          


          The production of uranium-235 proved to be quite difficult with existing technology, but the production of plutonium was easier, as it was a by-product of specially constructed nuclear reactors, the first of which was developed by Enrico Fermi only in 1942. This reactor-grade plutonium was considerably less pure than cyclotron-produced plutonium however, and the presence of another isotope of plutonium in the resulting product meant that the simple "gun type" model of bomb design would not work; the presence of extra neutrons meant that the weapon would pre-detonate with a greatly reduced yield. This problem was discovered in 1942 and led to a redesign of the bomb as an "implosion" device in which a spherical core of plutonium would be compressed using conventional explosives, which would increase the plutonium's density and thus create a critical mass.


          The plutonium sphere would need to be compressed on all sides exactly equallyany error would result in a "fizzle" which would simply eject the valuable plutonium and not result in a large explosion. Because of the difficulties in creating the explosive lenses for perfect compression, Manhattan Project military leader General Leslie Groves and scientific director J. Robert Oppenheimer decided that a test of the concept would have to be undertaken before a weapon could be confidently used in war. The Fat Man bomb, which used the same design, was exploded over Nagasaki on August 9, 1945, after the Trinity test proved its feasibility.


          


          Test planning


          Planning for the test was assigned to Kenneth Bainbridge, a professor of physics at Harvard University, working under explosives expert George Kistiakowsky. A site had to be located such that would guarantee secrecy of the project's goals even as it planned to detonate a nuclear weapon of unknown strength. Proper scientific equipment had to be assembled for retrieving data from the test itself, and safety guidelines had to be developed to protect personnel from the unknown results of a highly dangerous experiment. Official test photographer Berlyn Brixner set up dozens of cameras to capture the event on film.


          


          Test site
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              Trinity Site (red arrow) near Carrizozo Malpais
            

          


          The site was part of the Alamogordo Bombing Range, now the White Sands Missile Range. The test site was at the northern end of the range, between the towns of Carrizozo and Socorro, New Mexico, in the Jornada del Muerto in the southwestern United States (). Two bunkers were set up to observe the test. Oppenheimer and Gen. Thomas Farrell watched from a bunker ten miles from the detonation, while Gen. Groves watched at a bunker seventeen miles away.


          


          Name


          The exact origin of the name is unknown, but it is often attributed to laboratory leader J. Robert Oppenheimer as a reference to the poetry of John Donne. Oppenheimer had been exposed to Donne primarily through his former girlfriend Jean Tatlock. In 1962, General Groves wrote to Oppenheimer about the origin of the name, asking if he had chosen it because it was a name common to rivers and peaks in the West and would not attract attention. "I did suggest it, but not on that ground... Why I chose the name is not clear, but I know what thoughts were in my mind. There is a poem of John Donne, written just before his death, which I know and love. From it a quotation: 'As West and East / In all flatt Mapsand I am oneare on, / So death doth touch the Resurrection.'" ("Hymn to God My God, in My Sicknesses"). Oppenheimer continued, "That still does not make a Trinity, but in another, better known devotional poem Donne opens, 'Batter my heart, three person'd God;.' Beyond this, I have no clues whatever." (Holy Sonnets XIV).


          


          Test predictions


          
            [image: The explosives of the Gadget were raised up to the top of the tower for the final assembly.]

            
              The explosives of the Gadget were raised up to the top of the tower for the final assembly.
            

          


          The observers set up betting pools on the results of the test. Predictions ranged from zero, a complete dud, to 18 kilotons of TNT (predicted by physicist I. I. Rabi, who won the bet), to destruction of the state of New Mexico, to ignition of the atmosphere and incineration of the entire planet (this last result had been calculated to be almost impossible, although for a while it caused some of the scientists some anxiety).


          


          Test preparation


          There was a pretest explosion of 108 tons of TNT on May 7 to calibrate the instruments. (Nuclear detonation yields have always been measured by the equivalent in tons of TNT.) For the actual test, the plutonium-core nuclear device, nicknamed the gadget, was hoisted to the top of a 20-meter steel tower for detonation  the height would give a better indication of how the weapon would behave when dropped from an airplane, as detonation in the air would maximize the amount of energy applied directly to the target (as it expanded in a spherical shape), and would generate less nuclear fallout.


          
            [image: The "gadget", fully assembled and ready to test.]

            
              The "gadget", fully assembled and ready to test.
            

          


          The "gadget" was assembled at the nearby McDonald Ranch House, the components arriving on July 12. It was assembled on July 13 and precariously winched up the tower the following day. General Groves ordered the construction of a 240 ton steel canister code-named "Jumbo" to recover valuable plutonium if the 5 tons of conventional explosives failed to compress it into a chain reaction. The container was constructed at great expense in Pittsburgh, Pennsylvania and brought to the test site by rail but by the time it arrived the confidence of the scientists was high enough that they decided not to use it. Instead it was hoisted up in a steel tower 800 yards (730m) from the "gadget" as a rough measure of how powerful the explosion would be. In the end, "Jumbo" survived, though its tower did not.


          The detonation was initially planned for 4:00 a.m. but was postponed because of rain and lightning from early that morning. It was feared that the danger from radiation and fallout would be greatly increased by rain, and lightning had the scientists concerned about accidental detonation.


          


          Explosion


          
            [image: One of the few color photographs of the "Trinity" explosion.]

            
              One of the few colour photographs of the "Trinity" explosion.
            

          


          At 4:45 a.m. a crucial weather report came in favorably, and at 5:10 a.m. the twenty-minute countdown began. Most top-level scientists and military officers were observing from a base camp ten miles (16km) southwest of the test tower. Many other observers were around twenty miles (32km) away, and some others were scattered at different distances, some in more informal situations (physicist Richard Feynman claimed to be the only person to see the explosion without the dark glasses provided, relying on a truck windshield to screen out harmful ultraviolet wavelengths). The final countdown was read by physicist Samuel K. Allison.


          At 05:29:45 local time ( Mountain War Time), (11:29:45 GMT) the device exploded with an energy equivalent to around 20 kilotons of TNT (90 TJ). It left a crater of radioactive glass in the desert 10 feet (3 meters) deep and 1,100 ft (330 meters) wide. At the time of detonation, the surrounding mountains were illuminated "brighter than daytime" for one to two seconds, and the heat was reported as "being as hot as an oven" at the base camp. The observed colors of the illumination ranged from purple to green and eventually to white. The roar of the shock wave took 40 seconds to reach the observers. The shock wave was felt over 100 miles (160 km) away, and the mushroom cloud reached 7.5 miles (12 km) in height. As Los Alamos director J. Robert Oppenheimer watched the demonstration, he later said that a line from the Hindu scripture the Bhagavad Gita came to mind:


          
            	I am become Death, the destroyer of worlds.

          


          According to Oppenheimer's brother, Frank, Oppenheimer simply said, "It worked." Test director Kenneth Bainbridge replied to Oppenheimer, "Now we are all sons of bitches."
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              Ground zero after the test.
            

          


          In the official report on the test, General Farrell wrote, "The lighting effects beggared description. The whole country was lighted by a searing light with the intensity many times that of the midday sun. It was golden, purple, violet, gray, and blue. It lighted every peak, crevasse and ridge of the nearby mountain range with a clarity and beauty that cannot be described but must be seen to be imagined..."


          News reports quoted a forest ranger 150 miles (240km) west of the site as saying he saw "a flash of fire followed by an explosion and black smoke." A New Mexican 150 miles (240km) north said, "The explosion lighted up the sky like the sun." Other reports remarked that windows were rattled and the sound of the explosion could be heard up to 200 miles (320km) away.


          
            [image: An aerial photograph of the "Trinity" crater shortly after the test. The small crater in the southeast corner was from the earlier test explosion of 100 tons of TNT.]
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          John R. Lugo was flying a U.S. Navy transport at 10,000 feet, 30 miles east of Albuquerque, en route to the West Coast. "My first impression was, like, the sun was coming up in the south. What a ball of fire! It was so bright it lit up the cockpit of the plane." Lugo radioed Albuquerque. He got no explanation for the blast, but was told, "Don't fly south."


          In the crater, the desert sand, which is largely made of silica, melted and became a mildly radioactive light green glass which was named Trinitite. The crater was filled in soon after the test.


          The Alamogordo Air Base issued a 50-word press release in response to what it described as "several inquiries" that had been received concerning an explosion. The release explained that "a remotely located ammunitions magazine containing a considerable amount of high explosives and pyrotechnics exploded," but that "there was no loss of life or limb to anyone." A newspaper article published the same day stated that "the blast was seen and felt throughout an area extending from El Paso to Silver City, Gallup, Socorro, and Albuquerque." The actual cause was not publicly acknowledged until after the August 6 attack on Hiroshima.


          The Manhattan Project's official journalist, William L. Laurence, had put multiple press releases on file with his office at The New York Times to be released in case of an emergency, ranging from an account of a successful test (the one which was used) to more macabre scenarios explaining why all of the scientists had perished in a single freak accident.


          Around 260 personnel were present, none closer than 5.6 miles (9 km). At the next test series, Operation Crossroads in 1946, over 40,000 people were present.


          


          Test results


          The results of the test were conveyed to President Harry S. Truman and were used as leverage in his negotiations with the Soviet Union at the Potsdam Conference.


          Information about the Trinity test was made public shortly after the bombing of Hiroshima. The Smyth Report, released on August 12, 1945, gave some information on the blast, and the hardbound edition released by Princeton University Press a few weeks later contained the famous pictures of a "bulbous" Trinity fireball.


          Oppenheimer and Groves posed for reporters near the remains of the mangled test tower shortly after the war. In the years after the test, the pictures have become a potent symbol of the beginning of the so-called " Atomic Age", and the test has often been featured in popular culture.


          


          First deployment


          Following the success of the Trinity test, two bombs were prepared for use against Japan during World War II. The first, dropped on Hiroshima, Japan, on August 6, was code-named " Little Boy", and used uranium-235 as its fission source. It was an untested design but was considered very likely to work and was considerably simpler than the implosion model. It could not be tested because there was only enough uranium-235 for one bomb. The second bomb, dropped on Nagasaki, Japan, on August 9, was code-named " Fat Man", and was a plutonium bomb of the type tested at Trinity. The atomic bombings of Hiroshima and Nagasaki killed at least 148,000 people immediately and many more over time. By 1950, the death toll was over 340,000. They were followed days later by the surrender of Japan. Debate over the justification of the use of nuclear weapons against Japan persists to this day, both in scholarly and popular circles.


          


          Site today
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              Tourists at Ground Zero.
            

          


          In 1952, the site of the explosion was bulldozed and the remaining trinitite was disposed of. On December 21, 1965, Trinity Site was declared a National Historic Landmark district, and was listed on the National Register of Historic Places on October 15, 1966.


          More than sixty years after the test, residual radiation at the site measured about ten times higher than normal. The amount of exposure received during a one-hour visit to the site is about half of what a U.S. adult receives on an average day from natural and medical sources. The Trinity monument, a rough-sided, lava rock obelisk around 12 feet (3.65 m) high, marks the explosion's hypocenter, and "Jumbo" is still kept nearby.


          The site is still a popular destination for those interested in atomic tourism, though it is only open to the public twice a year, on the first Saturdays of April and October. On July 16, 2005, a special tour of the site was conducted to mark the 60th anniversary of the Trinity test, and hundreds (some news sources reported thousands) of visitors arrived to commemorate the occasion.
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          The Tripitaka (Sanskrit त्रिपिटक, lit. three baskets), Tipitaka ( Pāli), or 三藏 (Chinese: Sānzng; Japanese: Sanzo; Khmer: Traipětk; Korean: Samjang 삼장; Thai: Traipidok ไตรปิฎก; Vietnamese: Tam tạng) is the formal term for a Buddhist canon of scriptures. Many different versions of the canon have existed throughout the Buddhist world, containing an enormous variety of texts. The oldest and most widely-known version is the Pali Canon of the Theravada school.


          The Tripitaka writings of early schools of Buddhism, which were originally memorized and recited orally by disciples, fall into three general categories and are traditionally classified in three baskets (tri-pitaka). The commonest order is the following.


          The first category, the Vinaya Pitaka, was the code of ethics to be obeyed by the early sangha, monks and nuns. According to the scriptural account, these were invented on a day-to-day basis as the Buddha encountered various behaviour problems with the monks.


          The second category, the Sutra Pitaka (literally "basket of threads", Pali: Sutta Pitaka), consists primarily of accounts of the Buddha's teachings. The Sutra Pitaka has numerous subdivisions: it contains more than 10,000 sutras.


          The third category is the Abhidharma Pitaka. This is applied to very different collections in different versions of the Tripitaka. In the Pali Canon of the Theravada there is an Abhidhamma Pitaka consisting of seven books. An Abhidharma Pitaka of the Sarvastivada school survives, also in seven books, six in Chinese and one in Tibetan. These are different books from the Pali ones though there are some common material and ideas. Another work surviving in Chinese, the Sariputrabhidharmasastra, may be all or part of another Abhidharma Pitaka. At least some other early schools of Buddhism had Abhidharma Pitakas, which are now lost.


          In the Mahayana a mixed attitude to the term Tripitaka developed. On the one hand, a major Mahayana scripture, the Lotus Sutra, uses the term to refer to the above literature of the early schools, as distinct from the Mahayana's own scriptures, and this usage became quite common in the tradition. On the other hand, the term Tripitaka had tended to become synonymous with Buddhist scriptures, and thus continued to be used for the Chinese and Tibetan collections, even though their contents do not really fit the pattern of three pitakas. In the Chinese tradition, the scriptures are classified in a variety of ways, most of which have in fact four or even more pitakas or other divisions. In the few that attempt to follow a genuine threefold division the term Abhidharma Pitaka is used to refer vaguely to non-canonical literature, whether Indian or Chinese, with only the other two pitakas being regarded as strictly canonical. In the Tibetan tradition, on the other hand, when attempts are made to explain the application of the term Tripitaka to the Kanjur, the Tibetan canon of scripture, the Abhidharma Pitaka is considered as consisting of the Prajaparamita.


          The Chinese form of Tripitaka, "Sanzang", was sometimes used as an honorary title for a Buddhist monk who has mastered all the Tripitaka canons, most notably in the case of the Tang Dynasty monk Xuanzang, whose pilgrimage to India to study and bring Buddhist text back to China was portrayed in the novel Journey to the West as "Tang Sanzang". Due to the popularity of the novel, the term in "Sanzang" is often erroneously understood as a name of the monk Xuanzang. One such screen version of this is the popular 1979 Monkey (TV series).


          


          Versions


          
            	Tipitaka (Pali Canon) of the Theravada school.


            	Tripitaka preserved in the East-Asian Mahayana tradition (Chinese translations):

          


          
            	The Agamas contain the Majjhima Nikaya and Samyutta Nikaya of the Sarvastivāda.


            	The Agamas contain the Digha Nikaya of the Dharmaguptaka.


            	The Agamas contain the Anguttara Nikaya ( Ekottara Agama of the Mahāsaṅghika.


            	The Vinaya Pitakas of Sarvastivāda, Mahāsaṅghika, Dharmaguptaka, Mahīśāsaka.


            	Mahayana sutras and Buddhist tantras

          


          
            	The Mulasarvastivadin Vinaya Pitaka is preserved in the Tibetan Buddhist tradition, along with Mahayana sutras and tantras.


            	The Gandharan Buddhist texts contains fragments of the Tipitaka of (probably) the Dharmaguptaka school.
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              	Country

              	Libya
            


            
              	Sha'biyah

              	Tripoli Sha'biyah
            


            
              	Government
            


            
              	-Head of the People's Committee

              	Abdullatif Abdulrahman Aldaali
            


            
              	Area
            


            
              	-Total

              	400 km(154.4 sqmi)
            


            
              	Elevation

              	81 m (266 ft)
            


            
              	Population (2004)
            


            
              	-Total

              	1,682,000
            


            
              	Time zone

              	EET ( UTC+2)
            


            
              	-Summer( DST)

              	not observed ( UTC+2)
            


            
              	Website: http://www.tripoli.info
            

          


          Tripoli (Arabic: طرابلس Ṭarābulus - also طرابلس الغرب Ṭarā-bu-lus al-Gharb Libyan vernacular: Ṭrābləs derived from the for three cities Greek: ί, Turkish: Trablus) is the largest and capital city of Libya.


          Tripoli has a population of 1.69 million. The city is located in the northwest of the country on the edge of the desert, on a point of rocky land projecting into the Mediterranean Sea and forming a bay. Tripoli was founded in the 7th century BC by the Phoenicians, who named it Oea.


          Tripoli is the largest city, the principal sea port, and the largest commercial and manufacturing centre in Libya. It is also the site of Al-Fateh University. Due to the city's long history, there are many sites of archaeological significance in Tripoli. The climate is typical Mediterranean, with hot, dry summers, cool winters and some modest rainfall.


          "Tripoli" may also refer to a " Sha'biyah" (top-level administrative division in the current Libyan system).


          


          History


          


          Early history


          The city was founded in the 7th century BC, by the Phoenicians, who named it "Oea". They were probably attracted to the site by its fine natural harbour, flanked on the western shore by the small, easily defendable peninsula, on which they established their colony. The city then passed into the hands of the rulers of Cyrenaica (a Greek colony on the North African shore, east of Tripoli, halfway to Egypt). It was wrested away from the Greeks by the Carthaginians, like Tripoli, another Phoenician colony.


          By the later half of the 2nd century BC it belonged to the Romans, who included it in their province of Africa, and gave it the name of Regio Syrtica. Around the beginning of the 3rd century AD, it became known as the Regio Tripolitana, meaning "region of the three cities", namely Oea (i.e. modern Tripoli), Sabratha and Leptis Magna. It was probably raised to the rank of a separate province by Septimius Severus, who was a native of Leptis Magna.


          In spite of centuries of Roman habitation, the only visible Roman remains, apart from scattered columns and capitals (usually integrated in later buildings), is the Arch of Marcus Aurelius from the 2nd century AD. The fact that Tripoli has been continuously inhabited, unlike f.x. Sabratha and Leptis Magna, has meant that the inhabitants have either quarried material from older buildings (destroying them in the process), or built on top of them, burying them beneath the streets, where they remain largely unexcavated.


          There is evidence to suggest that the Tripolitania region was in some economic decline during the 5th and 6th centuries, in part due to the political unrest spreading across the Mediterranean world in the wake of the collapse of the Roman empire, as well as pressure from the invading Vandals.


          Like the rest of North Africa, it was conquered by the Muslims early in the 8th century. Following the conquest, Tripoli was ruled by dynasties based in Cairo, Egypt, first the Fatimids, and later the Mamluks.


          [bookmark: 1500s-1800s]


          1500s-1800s


          In 1510, it was taken by Don Pedro Navarro, Count of Oliveto for Spain, and, in 1523, it was assigned to the Knights of St. John, who had lately been expelled by the Ottoman Turks from their stronghold on the island of Rhodes. Finding themselves in very hostile territory, the Knights enhanced the citys walls and other defences. Though built on top of a number of older buildings (possibly including a Roman public bath), much of the earliest defensive structures of the Tripoli castle (or "Assaraya al-Hamra", i.e. the "Red Castel") are attributed to the Knights of St John.


          Having previously combated piracy from their base on Rhodes, the reason that the Knights were given charge of the city, was to prevent it from relapsing into the nest of Barbary pirates it had been prior to the Spanish occupation. The disruption the pirates caused to the Christian shipping lanes in the Mediterranean had been one of the main incentives for the Spanish overtake of the city.


          The knights kept the city with some trouble until 1551, when they were compelled to surrender to the Ottoman Turks, led by Turgut Reis. Turgut was also buried in Tripoli after his death in 1565. His body was taken from Malta, where he had fallen during the Ottoman siege of the island, to a tomb in the mosque he had established close to his palace in Tripoli. The palace has since disappeared (supposedly it was situated between the so called Ottoman prison and the arch of Marcus Aurelius), but the mosque, along with his tomb, still stands, close to the Bab Al-Bahr gate.


          After the capture by the Ottoman Turks, Tripoli once again became a base of operation for Barbary pirates. Effective Ottoman rule during this period (1551- 1711) was often hampered by the local Janissary corps. Intended to function as enforcers of local administration, the captain of the Janissaries and his cronies were often the de facto rulers.


          In 1711 Ahmed Karamanli, a Janissary officer of Turkish origin, killed the Ottoman governor, the " Pasha", and established himself as ruler of the Tripolitania region. By 1714 he had asserted a sort of semi-independence from the Ottoman Sultan, heralding in the Karamanli dynasty. The Pashas of Tripoli were expected to pay a regular tributary tax to the Sultan, but were in all other aspects rulers of an independent kingdom. This order of things continued under the rule of his descendants, accompanied by the brazen piracy and blackmailing until 1835, when the Ottoman Empire took advantage of an internal struggle and re-established its authority.


          The Ottoman province (vilayet) of Tripoli (including the dependent sanjak of Cyrenaica) lay along the southern shore of the Mediterranean Sea between Tunisia in the west and Egypt in the east. Besides the city itself, the area included Cyrenaica (the Barca plateau), the chain of oases in the Aujila depression, Fezzan and the oases of Ghadames and Ghat, separated by sandy and stony wastelands.


          


          The Barbary Wars


          
            [image: Tripoli Harbour during the Tripolitan War]
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          In the early part of the 19th century, the regency at Tripoli, owing to its piratical practices, was twice involved in war with the United States. In May 1801, the pasha demanded an increase in the tribute ($83,000) which the US government had been paying since 1796 for the protection of their commerce from piracy under the 1796 Treaty with Tripoli. The demand was refused, and a naval force was sent from the United States to blockade Tripoli.


          The First Barbary War dragged on for four years. In 1803, Tripolitan fighters captured the US frigate Philadelphia and took its commander, Captain William Bainbridge, and the entire crew as prisoners. The Philadelphia was turned against the Americans and anchored in Tripoli Harbour as a gun battery. The following year, US Navy Lieutenant Stephen Decatur led a failed nighttime raid to retake the ship. Decatur's men set fire to the Philadelphia and escaped.


          The most colorful incident in the war was the expedition undertaken by William Eaton with the object of replacing the pasha with an elder brother living in exile, who had promised to accede to all the wishes of the United States. Eaton, at the head of a motley crew of 500 US Marines, Greek, Arab and Turkish Mercenaries, marched across the desert from Alexandria, Egypt and with the aid of American ships, succeeded in capturing Derna. Soon afterward, on June 3, 1805, peace was concluded. The pasha ended his demands and received $60,000 as ransom for the Philadelphia prisoners under the 1805 Treaty with Tripoli.


          In 1815, in consequence of further outrages and due to the humiliation of the earlier defeat, Captains Bainbridge and Stephen Decatur, at the head of an American squadron, again visited Tripoli and forced the pasha to comply with the demands of the United States. See Second Barbary War.


          


          Later history


          In 1835, the Ottomans took advantage of a local civil war to reassert their direct authority. After that date, Tripoli was under the direct control of the Sublime Porte. Rebellions in 1842 and 1844 were unsuccessful. After the occupation of Tunisia by the French (1881), the Ottomans increased their garrison in Tripoli considerably.


          Italy had long claimed that Tripoli fell within its zone of influence and that Italy had the right to preserve order within the state. Under the pretext of protecting its own citizens living in Tripoli from the Ottoman Government, it declared war against the Ottomans on September 29, 1911, and announced its intention of annexing Tripoli. On October 1, 1911, a naval battle was fought at Prevesa, Greece, and three Ottoman vessels were destroyed. By the Treaty of Lausanne, Italian sovereignty was acknowledged by the Ottomans, although the Caliph was permitted to exercise religious authority.


          The Italians were faced by fierce resistance from Libyan mujahedeen despite the vast unbalance in equipment, arms, logistics and organisation in favour of Italian occupiers.


          Libyan mujahedeen were lead by Ramadan & Ahmed Swehli (from Misrata), Baroni & Kabar (Gharian), Mrayed & Muntasser (Tarhuna) to name a few.


          Italians lost many battles in guerilla style warfare and could only control few posts at a time


          Eventually resistance erupted in east Libya and was lead by Omar Mukhtar who was later arrested , trialed by summary court martial and executed


          Italy never controlled Libya except for few short periods and places assisted by some mercenary local cooperators


          Italy later appologised for the occupation and is paying compensation to the Libyan people.


          Tripoli was sort-of controlled by Italy until 1943. After that, by end of WWII it was governed by British forces until independence in 1951.


          On 15 April 1986 US Airforce and Navy planes bombed Tripoli and Benghazi. President Ronald Reagan justified the attacks by claiming Libya was responsible for terrorism directed at the USA, including the bombing of La Belle discotheque in West Berlin ten days before.


          United Nations sanctions against Libya were lifted in 2003, which is expected to increase traffic through the Port of Tripoli and have a positive impact on the city's economy.


          


          Law and government
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          The city of Tripoli and its surrounding suburbs all lie within the Tripoli sha'biyah (municipality). In accordance with Libya's Jamahiriya political system, Tripoli comprises Local People's Congresses where, in theory, the city's population discuss different matters and elect their own people's committee; At present there are 29 Local People's Congresses. In reality, the revolutionary committees severely limit the democratic process by closely supervising committee and congress elections at the branch and municipal levels of governments, Tripoli being no exception. Tripoli is sometimes referred to as the de-facto capital of Libya. This is because none of the country's ministries are actually located in the capital. Even the National General People's Congress is held annually in the city of Surt and not the capital. As part of a radical decentralisation programme undertaken in September 1988, all General People's Committee secretariats ( ministries), except those responsible for foreign liaison (foreign affairs) and information, were located away from Tripoli. According to diplomatic sources, the former Secretariat for Economy and Trade was moved to Benghazi; the Secretariat for Health to Kufra; and the remainder, excepting one, to Surt, Col. Gaddafi's birthplace. In early 1993 it was announced that the Secretariat for Foreign Liaison and International Co-operation was to be moved to Ras Lanouf.


          


          Geography
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          Tripoli lies at the western extremity of Libya close to the Tunisian border, on the continent of Africa. Over a thousand kilometeres separate Tripoli from Libya's second largest city, Benghazi. Coastal oases alternate with sandy areas and lagoons along the shores of Tripolitania for more than 300 kilometers.


          The " Sha'biyah" includes the City, its suburbs and their immediate surroundings (City and "Sha'biyah" are almost coextensive). In older administrative systems and throughout history, there existed a Province (" muhafazah"), State (" wilayah") or City-state with a much larger area (though not constant boundaries), which is sometimes mistakenly referred to as Tripoli but more appropriately should be called Tripolitania.


          As a sha'biyah, Tripoli borders the following sha'biyat:


          
            	Tajura Wa Al Nawahi AlArba' - east


            	Tarhuna Wa Msalata - southeast


            	Al Jfara - south


            	Az Zawiyah - west

          


          The dominant climatic influences in Tripoli, a coastal lowland city, are Mediterranean. The city enjoys warm summers and mild winters with an average July temperature of between 22 C (72 F) and 29C (84F). In December temperatures have reached as low as 1C (34F), but the average remains at between 9C (48F) and 18C (64F). The average annual rainfall is less than 400millimetres (15.7in), but can be very erratic.
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          For example, epic floods in 1945 left Tripoli under water for several days, but two years later an unprecedentedly severe drought caused the loss of thousands of head of cattle. Deficiency in rainfall is no doubt reflected in an absence of permanent rivers or streams in Tripoli as well as an absence throughout the entire country. The allocation of limited water is considered of sufficient importance to warrant the existence of the Secretariat of Dams and Water Resources, and damaging a source of water can be penalized by a heavy fine or imprisonment.


          The Great Manmade River, a network of pipelines that transport water from the desert to the coastal cities, supplies Tripoli with its water. The grand scheme was initiated by Gaddafi in 1982 and has had a positive impact on the city's inhabitants.


          Tripoli is dotted with public spaces, but few fit under the category of large city parks. The Green Square located near the waterfront is scattered with palm trees, the most abundant plant used for landscaping in the city. Tripoli zoo, located south of the city centre, is a large reserve of plants, trees and open green spaces and is the country's biggest zoo.


          
            
              	Weather averages for Tripoli
            


            
              	Month

              	Jan

              	Feb

              	Mar

              	Apr

              	May

              	Jun

              	Jul

              	Aug

              	Sep

              	Oct

              	Nov

              	Dec

              	Year
            


            
              	Average high F (C)

              	63 (17)

              	66 (19)

              	70 (21)

              	78 (26)

              	85 (29)

              	92 (33)

              	95 (35)

              	95 (35)

              	92 (33)

              	84 (29)

              	73 (23)

              	65 (18)

              	80 (27)
            


            
              	Average low F (C)

              	44 (7)

              	45 (7)

              	49 (9)

              	54 (12)

              	61 (16)

              	67 (19)

              	69 (21)

              	71 (22)

              	69 (21)

              	63 (17)

              	53 (12)

              	47 (8)

              	58 (14)
            


            
              	Precipitation inches (mm)

              	2.7 (68.6)

              	1.6 (40.6)

              	1.0 (25.4)

              	0.5 (12.7)

              	0.2 (5.1)

              	0.1 (2.5)

              	n/a (n/a)

              	n/a (n/a)

              	0.4 (10.2)

              	1.5 (38.1)

              	2.4 (61)

              	3.2 (81.3)

              	13.7 (348)
            


            
              	Source: weatherbase.com 2008-01-06
            

          


          



          


          Economy
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          Tripoli is Libya's economic hub. It is the leading centre of banking, finance and communication in the country as well as the leading commercial and manufacturing centre. Many of the country's largest corporations locate their headquarter's home offices in Tripoli as well as the majority of international companies.


          Major manufactured goods include processed food, textiles, construction materials, clothing and tobacco products. Since the lifting of sanctions against Libya in 1999 and again in 2003, Tripoli has seen a rise in foreign investment as well as an increase in tourism. Increased traffic has also been recorded in the city's port as well as Libya's main international airport, Tripoli International.


          The city is home to the Tripoli International Fair, an international industrial, agricultural and commercial event located on Omar Muktar Street. One of the active members of the Global Association of the Exhibition Industry (UFI), located in the French capital Paris, the international fair is organised annually and takes place from the 2nd to the 12th of April. Participation averages around 30 countries as well as more than 2000 companies and organisations.


          Since the rise in tourism and influx of foreign businesspeople, there has been an increased demand for hotels in the city. To cater for these increased demands, the Corinthia Bab Africa hotel located in the central business district was constructed in 2003 and is the largest hotel in Libya. Other large hotels include the Bab El Bahr hotel and the Kabir Hotel as well as others.


          


          Sites of interest
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          The city's old town is still unspoilt by mass-tourism, though it is increasingly being exposed to more and more visitors from abroad, following the lifting of the UN embargo in 2003. However, the walled medina retains much of its serene old-world ambience.


          The Assaraya al-Hamra (the Red Castle), a vast palace complex with numerous courtyards, dominates the city skyline and is located on the outskirts of the medina. There are some classical statues and fountains from the Ottoman period scattered around the castle.


          The Gurgi and Karamanli mosques, with their intricate decorations and tilework, are examples of the artistic skills of local craftsmen. Just outside the Gurgi mosque is the Arch of Marcus Aurelius, the only surviving Roman monument in the city. More and more palaces (especially from the Karamanli period) are also being restored and opened to the public.


          The basic street plan of the medina was laid down in the Roman period when the walls were constructed as protection against attacks from the interior of Tripolitania, and are considered well planned, possibly better than modern street plans. In the 8th century a wall on the sea-facing side of the city was added.


          
            [image: The Hotel Al Kabir (Grand Hotel).]

            
              The Hotel Al Kabir (Grand Hotel).
            

          


          Three gates provided access to the old town: Bab Zanata in the west, Bab Hawara in the southeast and Bab Al-Bahr in the north wall. The city walls are still standing and can be climbed for good views of the city. The Bazaar is also known for its traditional ware; fine jewellery and clothes can be found in the local markets.


          The Jamahiriya Museum, a fine modern facility located in the Red Castle, is Libya's national museum. It houses many artefacts from the country's Roman and Greek periods, including treasures from the World Heritage sites at Leptis Magna and Sabratha, as well as such curiosities as the Volkswagen Beetle car driven by Gadaffi in the 1960s.



          


          Colleges and universities


          The largest university in Tripoli, Al Fateh University, is a public university providing free education to the city's inhabitants. Private universities and colleges have also begun to crop up in the last few years.


          Universities in Tripoli include:


          
            	Al Fateh University - The largest and most important university in Tripoli


            	Al Fateh University for Medical Sciences - It includes the following faculties: Medicine, Pharmacy, Dentistry and nursing (which was previously a small institute).


            	The Open University


            	Tripoli University


            	Informatics Tripoli


            	Tripoli College

          


          


          Sports


          Football is the most popular sport in the Libyan capital. Tripoli is home to two of the most prominent football clubs in Libya, Al Ahly (Tripoli) and Al Ittihad.


          The main sports clubs based in Tripoli:


          
            	Al Ahly (Tripoli)


            	Al Ittihad


            	Al Madina


            	Al Shat


            	Al Wahda

          


          


          Sister cities


          
            	[image: Flag of Bosnia and Herzegovina] Sarajevo, Bosnia and Herzegovina (since 1976)

          


          


          Transport


          Tripoli is the interim destination of a railway from Sirt under construction in 2007.
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              	Trivial Pursuit
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              	Players

              	24
            


            
              	Age range

              	15 +
            


            
              	Setup time

              	5 minutes
            


            
              	Playing time

              	90 minutes
            


            
              	Random chance

              	Medium
            


            
              	Skills required

              	General knowledge, Popular culture
            


            
              	
            

          


          Trivial Pursuit is a board game where progress is determined by a player's ability to answer general knowledge, and popular culture questions. The game was created in 1979 by Scott Abbott, a sports editor for the Canadian Press, and Chris Haney, of Welland, Ontario, a photo editor for the Montreal Gazette. After finding pieces of their Scrabble game missing, they decided to create their own game. With the help of John Haney and Ed Werner, they completed development of the game, which was released in 1982.


          In North America, the game's popularity peaked in 1984, a year in which over 20 million games were sold. The rights to the game were licensed to Parker Brothers (now part of Hasbro) in 1988, after initially being turned down by Richard Branson's Virgin Group. As of 2004, nearly 88 million games had been sold in 26 countries and 17 languages. Northern Plastics of Elroy, Wisconsin produced 30,000,000 games between 1983 and 1985.


          Dozens of question sets have been released for the game. The question cards are organized into themes; for instance, in the standard "Genus" question set, questions in green deal with "science and nature". Some question sets have been designed for younger players and others for a specific time period or as promotional tie-ins (such as Star Wars, Saturday Night Live, and The Lord of the Rings movies).


          


          Gameplay


          The object of the game is to move around the board by correctly answering quiz questions. Questions are split into six categories, with each one having its own colour to identify it; in the classic version of trivial pursuit these are Geography (blue), Entertainment (pink), History (yellow), Arts & Literature (brown), Science & Nature (green), and Sports & Leisure (orange). The game includes a board, playing pieces, question cards and a box and small plastic wedges to fit into the playing pieces.


          Playing pieces used in trivial pursuit are round and divided into six sections. A small, plastic wedge can be placed into each of these sections to signify when a question from a certain category has been correctly answered. Any number of playing pieces may occupy the same space at the same time. The pieces resemble pie slices that fit into a circular piece to make a pie.


          During the game, players move their playing pieces around a track which is shaped like a wheel with six spokes. This track is divided into spaces of different colours, and the centre of the board is a hexagonal shape. At the end of each spoke is a 'category headquarters' space. When a player's counter lands on a square, the player answers a question according to the colour of the square, which corresponds to one of the six question categories. If the player answers this question correctly their turn continues; if the player's piece was on one of the category headquarters spaces, they collect a small wedge of the same colour, which fits into their playing piece. Some spaces say 'roll again' giving an extra roll of the die to the player which has landed there.


          Questions are stored on cards. There are six questions on each card, one from each category. The answers to the questions are on the back of the cards. These cards are in turn stored inside a small box.


          Once a player has collected one wedge of each colour to fill up their playing piece, they make their way toward the hexagonal hub and answer a question in a question category selected by the other players. If this question is answered correctly then that player has won the game. Otherwise the player must leave the centre of the board and try again on their next turn.


          Extra sets of cards with new questions can be purchased separately in order to enhance the game. Special versions of the game have also been made for different players, for example with easier questions for younger players, and numerous special editions are available with questions on certain popular subjects. Examples are the 'Star Wars' and 'Lord of the Rings' editions.


          


          Different editions


          



          Over the years, numerous editions of Trivial Pursuit have been produced, usually specializing in various fields. The original version is known as the Genus edition (or Genus I). Several other general knowledge editions have followed (Genus II, etc.). Among the different versions that have been available over the years are:


          


          Master game sets


          
            	Original (Genus, 1981)


            	Walt Disney Family Board Game (1981)


            	Trivial Pursuit for Juniors board (1987)


            	Volume II board (1987) (also sold as card set)


            	The 1980s (1989) (also sold as card set)


            	Vintage Years (20's/50's) (1989) (also sold as card set)


            	The Year in Review 1993 (1993)


            	Genus III (1994)


            	Junior Player Ed 3 (1994)


            	Genus IV (1996)


            	Junior Player Ed 4 (1996)


            	10th Anniversary (1992)


            	The Year in Review 1992 (1992)


            	All American board game (1993)


            	Star Wars Classic Trilogy Collector's (1997)


            	Star Wars Ep I (1998)


            	Warner Bros (1999)


            	Biographies (2000)


            	Genus V (2000)


            	Junior Player Ed 5 (2001)


            	20th Anniversary (2002)


            	Disney Animated Picture (2002)


            	Lord of the Rings (2003)


            	Volume 6 (2003)


            	90's edition (in tin box) (2004)


            	Book Lover's Edition (2004)


            	Junior Player Ed 6 (2004)


            	Pop Culture 2 to go (2006)


            	Totally '80's (2006)


            	TP for Kids Nickelodeon Ed (2006)

          


          


          Supplemental card sets


          
            	Silver Screen card set (1981)


            	All Sports card set (1983)


            	Baby Boomer card set (1983)


            	Genus II card set (1984)


            	RPM card set (1985)


            	Walt Disney Family Edition card set (1985)


            	Welcome to America card set (1985)


            	The Good Life Travel card set (1987) (Canada)


            	War & Victory Travel card set (1987) (Canada)


            	Young Players card set (1987)


            	The 1960s card set (1989)


            	Flicks Travel card set (1989)


            	Rock and Pop Travel card set (1989)


            	Sports Travel card set (1989)


            	TV Travel card set (1989)


            	TV card set (1991)


            	Country Music Travel card set (1993)

          


          


          Atypical editions/rules


          
            	Pocket Player Boob Tube (1987)


            	Pocket Player TP's People (1987)


            	Game Show Edition (1993)


            	In Pursuit (1994, 2001)


            	Know-it-All (Winning Moves) (1998)


            	Know-It-All New England (Winning Moves-very hard to find)


            	Know-It-All New York (Winning Moves-very hard to find)


            	Know-It-All Chicago (Winning Moves-very hard to find)


            	Know-It All TP (2000) (this card set duplicated the questions from Winning Moves edition but also includes 32 additional cards)


            	Bite Sized (2003)

          


          Controversies


          


          Fred Worth lawsuit


          In October 1984, Fred L. Worth, author of The Trivia Encyclopedia, Super Trivia, and Super Trivia II, filed a $300 million lawsuit against the distributors of Trivial Pursuit. He claimed that more than a quarter of the questions in the game's Genus Edition had been taken from his books, even to the point of reproducing typographical errors and deliberately placed misinformation. One of the questions in Trivial Pursuit was "What was Columbo's first name?" with the answer "Philip". That information had been fabricated by Worth and placed in his book to catch anyone who might try to violate his copyright.


          The inventors of Trivial Pursuit acknowledged that Worth's books were among their sources, but argued that this was not improper and that facts are not protected by copyright. The district court judge agreed, ruling in favour of the Trivial Pursuit inventors. The decision was appealed, and in September 1987 the United States Court of Appeals for the Ninth Circuit in California upheld the ruling. The issue was taken to the Supreme Court of the United States, which rejected Worth's arguments in March 1988.


          


          David Wall lawsuit


          In 1994, David Wall of Cape Breton, Nova Scotia, launched a lawsuit against the game's creators. He claimed that in the fall of 1979, he and a friend were hitchhiking near Sydney, Nova Scotia, when they were picked up by Chris Haney. Wall claimed that he told Haney about his idea for the game in detail, including the shape of the markers.


          Wall's mother testified she found drawings of his that looked like plans for a Trivial Pursuit-like game, but the drawings had since been destroyed. Wall's friend, who was allegedly hitchhiking with him that day, never testified. Haney said he never met Wall.


          Over the years, there was much legal wrangling, notably around whether the suit should be decided by a judge or jury. On June 25, 2007, the Nova Scotia Supreme Court ruled against Wall.


          


          Dumbing down accusations


          In the United Kingdom, Trivial Pursuit players have complained that recent versions of the game are dumbed down in comparison to previous editions, with easier questions and more focus on celebrities and show business. In addition, some long time players in the U.S. have complained that recent editions promote commercial products, with questions such as, "Who was the first pizza delivery outfit to promise your order in 30 minutes?" (from the Genus III edition).


          


          Television


          A version of Trivial Pursuit hosted by Wink Martindale aired on The Family Channel in the USA from 1993 to 1995. A syndicated version of the show entitled Trivial Pursuit: America Plays is under development for a planned launch in fall 2008.


          BBC Television produced a Trivial Pursuit quiz show based on the game in the UK hosted by Rory McGrath. Another British version (with slightly different rules) was hosted on The Family Channel (now Challenge) by Tony Slattery. Birgit Lechtermann hosted a version for VOX in Germany from 1993 to 1994.


          In 1988, a made-for-television movie entitled Breaking all the Rules: The Creation of Trivial Pursuit was aired. Treated largely as a comedy, the movie featured the music of Ginette McLeod and portrayed the creators of the game as three beer-loving Canadians.


          In September 2004, Roger Lodge hosted a sports trivia game show on ESPN based on Trivial Pursuit. Called ESPN Trivial Pursuit, it lasted five episodes.


          The game is sometimes incorrectly called "Trivial Pursuits". This common mistake is illustrated in the " Jolly Boys' Outing" episode of Only Fools and Horses, where Del Boy refers to the game by this name, despite the other characters using its correct name.
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          The trobairitz (IPA: [tɾuajˈɾits]) were Occitan female troubadours of the 12th and 13th centuries. The word trobairitz was first used in the 13th-century romance Flamenca. It comes from the Provenal word trobar, the literal meaning of which is "to find", and the technical meaning of which is "to compose". Trobairitz composed, wrote verses, and performed for the Occitan noble courts. They are exceptional in musical history as the first known female composers of Western secular music; all earlier known female composers wrote sacred music. The trobairitz were part of courtly society, as opposed to their lower class counterparts the joglaresse. Although troubadours frequently came from humble origins Bernart de Ventadorn may have been the son of a castle's baker the trobairitz were nobly born. The most important trobairitz are Alamanda de Castelnau, Azalais de Porcairagues, Maria de Ventadorn, Tibors, Castelloza, Garsenda de Proena, Gormonda de Monpeslier, and the Comtessa de Di.


          Position in medieval society
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          Throughout the 13th century, among the accomplishments necessary for a woman at court were the ability to sing, play instruments, and write jocs partis, or partimen (a debate or dialogue in the form of a poem). The cultivation of these womanly skills may have led to the writings of the trobairitz.


          The trobairitz may also have been a result of the power women held in southern France during the 12th and 13th centuries. Women had far more control over land ownership, and Occitan society was far more accepting of women than were other societies of the time. During the Crusades many men were away, which left women with more administrative responsibility, and thus power. Nevertheless, this society was not "feminist", nor was fin' amor, which exalted women while at the same time circumscribing many aspects of their lives and behaviour.


          There is difficulty in labeling the trobairitz as either amateurs or professionals. The distinction between these two roles was complicated in the medieval era, since professionals were generally lower class, and amateurs had as much time as professionals to devote to their craft. Joglaresse were lower class, professional composers far less respected than the trobairitz.


          Both troubadours and trobairitz wrote of fin' amors, or courtly love. Women were generally the subject of the writings of troubadours, however: "No other group of poets give women so exalted a definition within so tightly circumscribed a context of female suppression." The tension between the suppression of women present in the poetry of the troubadours and similar themes in the poetry of the trobairitz is a major source of discussion for modern commentators. The trobairitz wrote in the canso (strophic song) and tenso (debate poem) genres.


          


          Attribution


          The number of works attributed to the trobairitz ranges from 23 to 46. There are a number of reasons for this. In the courtly love tradition it was common for poems to be written as an exchange of letters, or a debate, as in a tenso. Some of these may have been originally written by one poet; however, some were originally an actual exchange of epistles, later gathered together in a manuscript. Some of these were between men, and some were between a man and a woman. Some modern editors attribute these solely to the man who originated the exchange, and some attribute them to both the man and the woman involved. There is a long history of attributing these solely to men, even when all evidence points to the contrary.


          Since poetry was highly stylized, it is difficult to determine when a poet speaking as a woman actually was a woman, or a man speaking as a woman. This adds to the difficulty of attribution, especially of anonymous writers. There is some debate as to whether or not the poems by the trobairitz represent genuine feminine voices, since they worked within the highly circumscribed conventions of the troubadours. Bruckner suggests that the trobairitz "spoke in her own voice as channeled through the voices of many others". By manipulating the strict constructs of troubadour lyric, the trobairitz were able to create their own "fictions of the female voice".


          There is one notable instance where clear attribution is given to a woman, Bieiris de Romans (also given as Beatritz), but the subject of the poem is another woman, Na Maria. In the poem "Na Maria" Beatritz expresses her love for Maria in the traditional fin' amors style, both in terms of physical longing and courtly admiration. This poem, if not clearly marked as by a woman, would be assumed to be by a man.


          


          List of trobairitz works


          


          Anonymous


          
            	Bona domna, un conseill vos deman

          


          


          Attributed


          
            	Alais Iselda and Carenza: Na Carenza al bel cors avinen


            	Alamanda de Castelnau


            	Almucs de Castelnau and Iseut de Capio: Domna nAlmucs, si-us plages


            	Azalais d'Altier


            	Azalais de Porcairagues


            	Beatriz de Di


            	Castelloza


            	Clara d'Anduza


            	Beatritz de Romans: Na Maria, pretz e fina valors


            	Felipa


            	Garsenda de Proena: Vos qem semblatz dels corals amadors


            	Gaudairena: Coblas e dansas (not extant)


            	Gormonda de Monpeslier


            	Guillelma de Rosers


            	Domna H.


            	Lambarda


            	Maria de Ventadorn: Gui d'Uisel, be.m pesa de vos


            	Tibors de Sarenom


            	Ysabella
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          The Trojan War was waged, according to legend, against the city of Troy in Asia Minor, by the armies of the Achaeans (Mycenaean Greeks), after Paris of Troy stole Helen from her husband Menelaus, king of Sparta. The war is among the most important events in Greek mythology and was narrated in many works of Greek literature, of which the two most famous are the Iliad and the Odyssey of Homer. The Iliad relates a part of the last year of the siege of Troy, while the Odyssey describes the journey home of Odysseus, one of the Achaean leaders. Other parts of the story were narrated in a cycle of epic poems, which has only survived in fragments. Episodes from the war provided material for Greek tragedy and other works of Greek literature, and Roman poets like Virgil and Ovid.


          The war sprang from a quarrel between the goddesses Athena, Hera and Aphrodite, after Eris, the goddess of strife and discord, gave them a golden apple with the inscription "to the fairest" (sometimes known as the Apple of Discord). The goddesses went to Paris, who judged that Aphrodite, as the "fairest", should receive the apple. In exchange, Aphrodite made Helen, the most beautiful of all women, fall in love with Paris, who took her to Troy. Agamemnon, king of Mycenae, and the brother of Helen's husband Menelaus, led an expedition of Achaean troops to Troy and besieged the city for ten years. After the deaths of many heroes, including the Achaeans Achilles and Ajax, and the Trojans Hector and Paris, the city fell to the ruse of the Trojan Horse. The Achaeans mercilessly slaughtered the Trojans and desecrated the temples, thus earning the gods' wrath. Few of the Achaeans returned to their homes and many founded colonies in distant shores. The Romans later traced their origin to Aeneas, one of the Trojans, who was said to have led the surviving Trojans to Italy.


          Ancient Greeks thought the Trojan War to be a historical event. They believed that it took place in the 13th or 12th century BC, and that Troy was located in the vicinity of the Dardanelles, which is in modern day Turkey. By modern times both the war and the city were widely believed to be non-historical. In 1870, however, the German archaeologist Heinrich Schliemann excavated a site in this area which he believed to be the site of Troy, and at least some archaeologists agree. There remains no certain evidence that Homer's Troy ever existed, still less that any of the events of the Trojan War cycle ever took place. Many scholars would agree that there is a historical core to the tale, though this may simply mean that the Homeric stories are a fusion of various tales of sieges and expeditions by Greeks of the Bronze Age or Mycenean period. Those who believe that the stories of the Trojan War derive from a specific historical conflict usually date it to between 1300 BC and 1200 BC, usually preferring the dates given by Eratosthenes (1194 BC1184 BC) which roughly correspond with the burning of Troy VIIa.


          
            
              	Topics in Greek mythology
            


            
              	
                
                  	Gods

                


                
                  	Primordial gods and Titans


                  	Zeus and the Olympians


                  	Pan and the nymphs


                  	Apollo and Dionysus


                  	Sea-gods and Earth-gods

                

              
            


            
              	
                
                  	Heroes

                


                
                  	Heracles and his Labors


                  	Achilles and the Trojan War


                  	Odysseus and the Odyssey


                  	Jason and the Argonauts


                  	Perseus and Medusa/ Gorgon


                  	Oedipus and Thebes


                  	Theseus and the Minotaur


                  	Triptolemus and the

                  Eleusinian Mysteries

                

              
            


            
              	
                
                  	Related

                


                
                  	Satyrs, centaurs and dragons


                  	Religion in Ancient Greece

                

              
            

          


          Origins of the war


          


          The plan of Zeus


          According to Greek mythology, Zeus had become king of the gods by overthrowing his father Cronus; Cronus in turn had overthrown his father Ouranos. Zeus was not faithful to his wife (and sister) Hera and had many relationships from which many children were born. Since there were too many people populating the earth already he came up along with either Momos or Themis with the idea of the Trojan War in order to depopulate the Earth, especially of his demigod descendants.


          


          The marriage of Peleus and Thetis, the Apple of Discord, and the Judgement of Paris
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          Zeus came to learn from either Themis or Prometheus, after Heracles had released him from Caucasus, that he himself would be overthrown by a son. Another prophecy said of the sea-nymph Thetis, with whom Zeus had an affair, that her son would be greater than his father. Possibly for one or both of these reasons, Thetis was betrothed to a now-elderly human king, Peleus son of Aiakos, either upon Zeus' orders, or because Thetis wished to please Hera since she had raised her. All of the gods were invited to Peleus and Thetis' wedding and brought gifts, except Eris ("Discord"), who was stopped at the door by Hermes on Zeus' order. Insulted, she threw from the door a gift of her own: a golden apple ( ή  έ) on which were inscribed the words Tēi Kallistēi ("To the fairest"). The apple was claimed by Hera, Athena, and Aphrodite. They quarreled bitterly over it, and none of the other gods would venture an opinion favoring one, for fear of earning the enmity of the other two. Eventually, Zeus ordered Hermes to lead the three goddesses to Paris, a prince of Troy, who, unaware of his ancestry, was being raised as a shepherd in Mount Ida, because of a prophecy that he would be the downfall of Troy. The goddesses appear to him naked, he is unable to decide between them so they then try to bribe the shepherd. Athena offered Paris wisdom, skill in battle, and the abilities of the greatest warriors; Hera offered him political power and control of all of Asia, and Aphrodite offered him the love of the most beautiful woman in the world, Helen of Sparta. Paris awarded the apple to Aphrodite, and, after several adventures, returned to Troy and was recognized by his royal family.


          Peleus and Thetis bore a son, whom they named Achilles. It was foretold that he would either die of old age after an uneventful life, or die young in a battlefield and gain immortality through poetry. Furthermore Calchas had prophesied, when Achilles was nine, that Troy could not fall again without his help. As an infant Thetis tried to make Achilles immortal. First she held him over fire to burn away his mortal parts every night and rubbed him with ambrosia during the day Peleus, who had already lost six sons this way, discovered this and stopped it. Then she bathed him in the River Styx, making him invulnerable wherever he had touched the water. She had held him by the heel, so that part remained mortal, and so he remained human and not a god (hence the expressions Achilles heel for an isolated weakness). He grew up to be the greatest of all mortal warriors. After Calchas' prophesy Thetis hid Achilles in Skyros at the court of king Lycomedes where he was disguised as a girl.


          


          Elopement of Paris and Helen
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          The most beautiful woman in the world was Helen, one of the daughters of Tyndareus, king of Sparta. Her mother was Leda, who had been seduced (or raped) by Zeus in the form of a swan; accounts differ over which of Leda's four children were fathered by Zeus and which by Tyndareus. Helen though is usually given as Zeus' daughter and sometimes Nemesis is given as her mother. Helen had scores of suitors, and her father was unwilling to choose one for fear the others would retaliate violently.


          Finally, one of the suitors, Odysseus of Ithaca, proposed a plan to solve the dilemma. In exchange for Tyndareus' support of his own suit towards Penelope, he suggested that Tyndareus allow Helen to choose her husband (instead of their father, as was typical in Greece from the mythical age until the twentieth century, though a few mythographers have Tyndareus choosing him) and require all of Helen's suitors to promise that they would defend the marriage of Helen, regardless of whom she chose. The suitors duly swore the required oath on the severed pieces of a horse, although not without a certain amount of grumbling.


          Helen chose Menelaus to wed. He had humbly not petitioned for her himself, but instead sent his brother Agamemnon on his behalf. He had promised Aphrodite a hecatomb, a sacrifice of 100 oxen, if he won Helen, but forgot about it, and earned her wrath. The two brothers had been living at Tyndareus' court since being exiled from their homeland of Mycenae after their father, Atreus, was killed and had his throne usurped by his brother Thyestes and Thyestes' son Aegisthus. Menelaus inherited Tyndareus' throne of Sparta with Helen as his queen when her brothers Castor and Pollux became gods and Agamemnon married Helen's sister Clytemnestra and took back the throne of Mycenae.


          On a diplomatic mission to Sparta, Paris fell in love with Helen. Menelaus had to leave for Crete to bury his uncle Crateus. Paris with Aphrodite's help, kidnapped or seduced her and sailed to Troy carrying off part of Menelaus' treasure. Hera, still jealous over his judgement sent a storm. The storm made the lovers land in Egypt, where the gods replaced Helen with a likeness of her made of clouds, Nephele. (The myth of Helen being switched is attributed to the 6th century BC Sicilian poet Stesichorus. For Homer the true Helen was in Troy). Then the ship landed in Sidon before reaching Troy. Paris, fearful of getting caught, spent some time there and then sailed to Troy.


          Paris' abduction of Helen had several precedents. Io was taken from Mycenae, Europa, was taken from Phoenicia, Jason took Medea from Colchis, and the Trojan princess Hesione had been taken by Heracles who gave her to Telamon of Salamis. According to Herodotus, Paris was emboldened by these examples to steal himself a wife from Greece, and expected no retribution, since there had been none in the other cases.


          


          The gathering of Achaean forces and the first expedition
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          Menelaus asked Agamemnon to uphold his oath. He agreed and sent him Nestor along with other emissaries to all the Achaean kings and princes, who were called to make good their oaths and retrieve Helen.


          


          Odysseus and Achilles


          Odysseus had by this time married Penelope and fathered a son, Telemachus. In order to avoid the war, he feigned madness, and sowed his fields with salt. Palamedes outwitted him by putting his infant son in front of the plough, and Odysseus turned aside, unwilling to kill his son, and so revealed his sanity and joined the war.
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          At Scyros Achilles had an affair with the king's daughter Deidamea, resulting in a child, Neoptolemus. Odysseus, Telamonian Ajax, and Achilles' tutor Phoenix went to retrieve Achilles. Achilles' mother disguised him as a woman so that he wouldn't need to go to war, but, according to one story they blew a horn, and Achilles revealed himself by seizing a spear to fight intruders rather than fleeing. According to another, they disguised themselves as merchants bearing trinkets and weaponry, and Achilles was marked out from the other women by admiring the wrong goods.


          Pausanias says that according to Homer, Achilles did not hide in Scyros, but rather conquered the island, as part of the Trojan War.


          


          First gathering at Aulis


          The Achean forces gathered at Aulis. All the suitors sent their forces except King Cinyras of Cyprus. Though he sent breastplates to Agamemnon and promised to send 50 ships, he sent only one real ship led by the son of Mygdalion and 49 ships made of mud. Idomeneus was willing to lead the Cretan contingent in Mycenae's war against Troy, but only as a co-commander which he was granted. The last one to arrive was Achilles, who was then 15 years old.


          Following a sacrifice to Apollo, a snake slithered from the altar to a sparrow's nest in a plane tree nearby. It ate the mother and her eight babies, then was turned to stone. Calchas interpreted this as a sign that Troy would fall in the tenth year of the war.


          


          Telephus


          When the Acheans left for the war, they did not know the way, and accidentally landed in Mysia, ruled by King Telephus son of Heracles who had led a contingent of Arcadians to settle there. In the battle, Achilles wounded Telephus, who had killed Thersander. The wound would not heal so Telephus asked an oracle "What will happen to the wound?". The oracle responded, "he that wounded shall heal". The Achean fleet then set sail and was scattered by a storm. Achilles landed in Scyros and married Deidameia. A new gathering was set again in Aulis.


          Telephus went to Aulis, and either pretended to be a beggar, asking Agamemnon to help heal his wound, or kidnapped Orestes and held him for ransom, demanding the wound be healed. Achilles refused, claiming to have no medical knowledge. Odysseus reasoned that the spear had inflicted the wound and the spear must be able to heal it. Pieces of the spear were scraped off onto the wound, and Telephus was healed. Then Telephus showed the Acheans the route to Troy.


          Some scholars have regarded the expedition against Telephus and its resolution as a derivative reworking of elements from the main story of the Trojan War, but it has also been seen as fitting the story-pattern of the "preliminary adventure" that anticipates events and themes from the main narrative, and therefore as likely to be "early and integral".


          


          The second gathering
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          Eight years after the storm had scattered them, the fleet of more than a thousand ships was gathered again. But when they had all reached Aulis, the winds ceased. The prophet Calchas stated that the goddess Artemis was punishing Agamemnon for killing a sacred deer (or a deer in a sacred grove) and boasting that he was a better hunter than she. The only way to appease Artemis, he said, was to sacrifice Iphigenia, who was either the daughter of Agamemnon and Clytemnestra, or of Helen and Theseus entrusted to Clytemnestra when Helen married Menelaus. Agamemnon refused, and the other commanders threatened to make Palamedes commander of the expedition. According to some versions, Agamemnon relented, but others claim that he sacrificed a deer in her place, or that at the last moment, Artemis took pity on the girl, and took her to be a maiden in one of her temples, substituting a lamb. Hesiod says that Iphigenia became the goddess Hecate.


          The Achean forces are described in detail in the Catalogue of Ships, in the second book of the Iliad. They consisted of 28 contingents from mainland Greece, the Peloponnese, the Dodecanese islands, Crete and Ithaca, comprising 1178 pentekontoroi, that is ships with 50 rowers. Thucydides says that according to tradition there were about 1200 ships, the Boeotian ships had 120 men while Philoctetes ships only had the fifty rowers, these probably being maximum and minimum. These numbers would mean a total force of 70,000 to 130,000. Another catalogue of ships is given by Apollodorus that differs somewhat but agrees in numbers. Some scholars have claimed that Homer's catalogue is an original Bronze Age document, possibly the Achaean commander's order of operations. Others believe it was a fabrication of Homer.


          The Trojan allies are also listed in the second book of the Iliad, consisting of the Trojans themselves, led by Hector, and various allies listed as Dardanians led by Aeneas, Zeleians, Adrasteians, Percotians, Pelasgians, Thracians, Ciconian spearmen, Paionian archers, Halizones, Mysians, Phrygians, Maeonians, Miletians, Lycians led by Sarpedon and Carians. Nothing is said of the Trojan language; the Carians are specifically said to be barbarian-speaking, and the allied contingents are said to have spoken multiple languages, requiring orders to be translated by their individual commanders. It should be noted though that the Trojans and Acheans in the Iliad share the same religion, same culture and the enemy heroes speak to each other in the same language, though this could be dramatic effect.


          


          Nine years of war


          


          Philoctetes
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          Philoctetes was Heracles' friend and, because he lit Heracles's funeral pyre when no one else would, he received Heracles' bow and arrows. He sailed with seven ships full of men to the Trojan War, where he was planning on fighting for the Acheans. They stopped either at Chryse for supplies, or in Tenedos along with the rest of the fleet. Philoctetes was then bitten by a snake. The wound festered and had a foul smell; Odysseus advised, and the Atreidae ordered Philoctetes to stay on Lemnos. Medon took control of Philoctetes's men. While landing on Tenedos Achilles killed king Tenes, son of Apollo, despite a warning by his mother that if he did so he would be killed himself by Apollo. From Tenedos Agamemnon sent an embassy to Priam composed of Menelaus, Odysseus and Palamedes asking for Helen's return. The embassy was refused.


          Philoctetes stayed on Lemnos for ten years, which was a deserted island according to Sophocles' tragedy Philoctetes, but according to earlier tradition was populated by Minyans.


          


          Arrival


          Calchas had prophesied that the first Achean to walk on land after stepping off a ship, would be the first to die. Thus even Achilles hesitated to land. Finally Protesilaus, leader of the Phylaceans, landed first. Achilles jumped second and killed Cycnus son of Poseidon. The Trojans then fled to the safety of the walls of their city. Protesilaus had killed many Trojans but was killed by Hector or Aeneas, Achates or Ephorbus. The Acheans buried him as a god on the Thracian peninsula, across the Troad. After Protesilaus' death, his brother, Podarces, joined the war in his place.


          


          Achilles' campaigns
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          The Acheans besieged Troy for nine years. This part of the war is the least developed among surviving sources, which prefer to talk about events in the last year of the war. After the initial landing the army was gathered in its entirety again only in the tenth year, due to lack of money as Thucydides deduces. They raided the Trojan allies and spent time farming the Thracian peninsula. Troy was never completely besieged, thus it maintained communications with the interior of Asia Minor. Reinforcements continued to come until the very end. Also the Acheans controlled only the entrance to the Dardanelles, Troy and her allies controlled the shortest point at Abydos and Sestus and communicated with allies in Europe.


          Achilles was the most active of the Acheans. According to Homer he conquered 11 cities and 12 islands. According to Apollodorus he raided the land of Aeneas in the Troad region and stole his cattle. He also captured Lyrnassus and Pedasus and many of the neighbouring cities, and killed Troilus, son of Priam who was 19 and was said that if he reached 20 Troy would not fall. Then:


          
            	He also took Lesbos and Phocaea, then Colophon, and Smyrna, and Clazomenae, and Cyme; and afterwards Aegialus and Tenos, the so-called Hundred Cities; then, in order, Adramytium and Side; then Endium, and Linaeum, and Colone. He took also Hypoplacian Thebes and Lyrnessus, and further Antandrus, and many other cities.

          


          Kakrides comments that the list is wrong in that it extends too far into the south. Other sources talk of him taking Pedasus, Monenia Mythemna (in Lesbos) and Peisidice.


          Among the loot from these cities was Briseis from Lyrnessus who was awarded to him and Chryseis from Hypoplacian Thebes who was awarded to Agamemnon. Achilles captured Lycaon, son of Priam, while he was cutting branches in his father's orchards. Patroclus sold him as a slave in Lemnos, where he was bought by Eetion of Imbros and brought back to Troy. Only 12 days later Achilles slew him (after the death of Patroclus).


          


          Ajax and a game of petteia


          Telamonian Ajax laid waste the Thracian peninsula of which Polymestor, a son-in-law of Priam, was king. Polymestor surrendered Polydorus, one of Priam's children, of whom he had custody. He then attacked the town of the Phrygian king Teleutas, killed him in single combat and carried off his daughter Tecmessa. Ajax also hunted the Trojan flocks, both on Mount Ida and in the countryside.


          Numerous paintings on pottery have suggested a tale not mentioned in the literary traditions. At some point in the war Achilles and Ajax were playing a board game (petteia). They were absorbed in the game and oblivious to the surrounding battle. The Trojans attacked and reached the heroes, who were only saved by an intervention of Athena.


          


          The death of Palamedes


          Odysseus was sent to Thrace to return with grain but came back empty-handed. When scorned by Palamedes he challenged him to do better. Palamedes set out also and returned with a shipload.


          Odysseus had never forgiven Palamedes for threatening the life of his son. So Odysseus conceived a plot. An incriminating letter was forged, from Priam to Palamedes, and gold was planted in Palamedes' quarters. The letter and gold were "discovered", and Agamemnon had Palamedes stoned to death for treason.


          However, Pausanias, quoting the Cypria, says that Odysseus and Diomedes drowned Palamedes, while he was fishing, and Dictys says that Odysseus and Diomedes, lured Palamedes into a well, which they said contained gold, then stoned him to death.


          Palamedes' father Nauplius sailed to the Troad and asked for justice, but was refused. In revenge Nauplius traveled among the Achaean kingdoms and told the wives of the kings that they were bringing Trojan concubines to dethrone them. Many of the Greek wives were persuaded to betray their husbands, most significantly Agamemnon's wife, Clytemnestra with Aegisthus, son of Thyestes.


          


          Mutiny


          Near the end of the ninth year since the landing the Achean army, tired from the fighting and from the lack of supplies, mutinied against their leaders and demanded to return to their homes. According to the Cypria Achilles forced the army to stay. According to Apollodorus Agamemnon brought the Wine Growers, daughters of Anius son of Apollo, who had the gift of producing by touch wine, wheat, and oil from the earth, in order to relieve the supply problem of the army.


          


          The Iliad
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          Chryses, a priest of Apollo and father of Chryseis, came to Agamemnon to ask for the return of his daughter. Agamemnon refused, and insulted Chryses, who prayed to Apollo to avenge his ill-treatment. Enraged, Apollo afflicted the Achaean army with plague. Agamemnon was forced to return Chryseis to end the plague, and took Achilles' concubine Briseis as his own. Enraged at the dishonor Agamemnon had inflicted upon him, Achilles decided he would no longer fight. He asked his mother, Thetis, to intercede with Zeus, who agreed to give the Trojans success in the absence of Achilles, the best warrior of the Achaeans.


          After the withdrawal of Achilles, the Achaeans were initially successful. Both armies gathered in full for the first time since the landing. Menelaus and Paris fought a duel, which ended when Aphrodite snatched the beaten Paris from the field. With the truce broken, the armies began fighting again. Diomedes won great renown amongst the Acheans, killing the Trojan hero Pandaros and nearly killed Aeneas, who was only saved by his mother Aphrodite. With the assistance of Athena, he then wounded the gods Aphrodite and Ares. Through the next days, however, the Trojans had the upper hand. They drove back the Acheans to their camp. On the first day of the Trojan attack they were stopped at the Achean wall by Poseidon. The next day, though, with Zeus' help, the Trojans broke into the Achaean camp and were on the verge of setting fire to the Achaean ships. An earlier appeal to Achilles to return was rejected, but after Hector burned Protesilaus' ship, he allowed his close friend and relative Patroclus to go into battle wearing Achilles' armor and leading his army. Patroclus drove the Trojans back all the way to the walls of Troy and was only prevented from storming the city by the intervention of Apollo. Patroclus was then killed by Hector (with Apollo's help), who took Achilles' armor from the body of Patroclus.


          Achilles, maddened with grief, swore to kill Hector in revenge. He was reconciled with Agamemnon and received Briseis back, untouched by Agamemnon. He received a new set of arms, forged by the god Hephaestus, and returned to the battlefield. He slaughtered many Trojans, and nearly killed Aeneas, who was saved by Poseidon. Achilles fought with the river Scamander, and a battle of the gods followed. The Trojan army returned to the city, except for Hector, who remained outside because he was tricked by Athena. Achilles killed Hector, and afterwards he dragged Hector's body from his chariot and refused to return the body to the Trojans for burial. The Achaeans then conducted funeral games for Patroclus. Afterwards, Priam came to Achilles' tent, guided by Hermes, and asked Achilles to return Hector's body. The armies made a temporary truce to allow the burial of the dead. The Iliad ends with the funeral of Hector.


          


          After the Iliad
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          Penthesilea and the death of Achilles


          Shortly after the burial of Hector, Penthesilea, queen of the Amazons arrived with her warriors. Penthesilea, daughter of Otrere and Ares, had killed by accident her sister Hippolyte. She was purified from this by Priam and in exchange, she fought for him and killed many, including Machaon (although according to Pausanias, Machaon was killed by Eurypylus) and according to one version Achilles himself, who was resurrected at the request of Thetis. Penthesilia was then killed by Achilles who fell in love with her beauty, after her death. Thersites, a simple soldier and the ugliest Achaean, taunted Achilles over his love and gouged out Penthesilea's eyes. Achilles slew Thersites, and after a dispute sailed to Lesbos where he was purified for his murder by Odysseus after sacrificing to Apollo, Artemis and Leto.


          While they were away, Memnon of Ethiopia, son of Tithonus and Eos came with his host to help his stepbrother Priam. He did not come directly from Ethiopia, but either from Susa in Persia, conquering all the peoples in between, or from the Caucasus, leading an army of Ethiopians and Indians. He wore armor made by Hephaestus, like Achilles. In the ensuing battle, Memnon killed Antilochus, who took one of Memnon's blows to save his father Nestor. Then Achilles and Memnon fought. Zeus weighed the fate of the two heroes, and the weight containing that of Memnon sank, and Memnon was slain by Achilles. Achilles chased the Trojans to their city which he entered. The gods, seeing that he had killed too many of their children decided that it was his time to die. He was killed by Paris with a poisoned arrow that was guided by Apollo. In another version he is killed by a knife to the back (or heel) by Paris while marrying Polyxena daughter of Priam in the temple of Thymbraean Apollo, the site where he had earlier killed Troilus. Both versions conspicuously deny the killer any sort of valour, saying Achilles remained undefeated on the battlefield. His bones were mingled with those of Patroclus, and funeral games were held. Like Ajax, he is represented as living after his death in the island of Leuke at the mouth of the Danube where he is married to Helen.


          


          The Judgment of Arms: Achilles' armour and the death of Ajax
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          A great battle raged around the dead Achilles. Ajax held back the Trojans, while Odysseus carried the body away. When Achilles' armour was offered to the smartest, the two that had saved his body came forward as competitors. Agamemnon, unwilling to undertake the invidious duty of deciding between the two competitors, referred the dispute to the decision of the Trojan prisoners, inquiring of them which of the two heroes had done most harm to the Trojans. Alternatively the Trojans and Pallas Athena were the judges in that, following Nestor's advice, spies were sent to the walls to overhear what was said. A girl said that Ajax was braver:


          
            	For Aias took up and carried out of the strife the hero, Peleus'


            	son: this great Odysseus cared not to do.


            	To this another replied by Athena's contrivance:


            	Why, what is this you say? A thing against reason and untrue!


            	Even a woman could carry a load once a man had put it on her


            	shoulder; but she could not fight. For she would fail with fear


            	if she should fight. (Scholiast on Aristophanes, Knights 1056 and Aristophanes ib)
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          According to Pindar, the decision was by secret ballot among the Acheans. In any case the arms were awarded to Odysseus. Driven mad with grief, Ajax desired to kill his comrades, but Athena caused him to mistake the cattle and their herdsmen for the Achean wariors. In his frenzy he scourged two rams, believing them to be Agamemnon and Menelaus. In the morning, he came to his senses and killed himself by jumping on the sword that had been given to him by Hector, so that it pierced his armpit, his only vulnerable part. According to an older tradition he was killed by the Trojans who, seeing he was invulnerable, attacked him with clay until he was covered by it and could no longer move, thus dying of starvation.


          


          The prophecies


          After the tenth year, it was prophesied that Troy could not fall without Heracles' bow (which was with Philoctetes in Lemnos). So Odysseus and Diomedes retrieved Philoctetes, whose wound was healed. Philoctetes then shot and killed Paris.


          According to Apollodorus, Paris' brothers Helenus and Deiphobus vied over the hand of Helen. Deiphobus prevailed and Helenus abandoned Troy for Mt. Ida. But Chalcas said that Helenus knew the prophecies concerning the fall of Troy, so Odysseus waylaid Helenus. Under coercion, Helenus told the Acheans that they would win, if they retrieved Pelops' bones, persuaded Achilles' son Neoptolemus to fight for them, and stole the Trojan Palladium.


          The Greeks retrieved Pelop's bones, and sent Odysseus to retrieve Neoptolemus, who was hiding from the war in king Lycomedes's court in Scyros. Odysseus gave him his father's arms. Eurypylus, son of Telephus, leading a large force of Kteioi according to Homer (could they be Hittites?) or Mysians according to Apollodorus, arrived to aid the Trojans. He killed Machaon and Peneleus but was slain by Neoptolemus.


          Disguised as a beggar, Odysseus went to spy inside Troy, but was recognized by Helen. Homesick, Helen plotted with Odysseus. Later, with Helen's help, Odysseus and Diomedes stole the Palladium.


          


          Trojan Horse
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          The end of the war came with one final plan. Odysseus devised a new rusea giant hollow wooden horse, an animal that was sacred to the Trojans. It was built by Epeius, guided by Athena, from the wood of a cornel tree grove sacred to Apollo, with the inscription:


          
            	The Greeks dedicate this thank-offering to Athena for their return home.

          


          The hollow horse was filled with soldiers led by Odysseus. The rest of the army burned the camp and sailed for Tenedos.


          When the Trojans discovered that the Greeks were gone, believing the war was over, they "joyfully dragged the horse inside the city", while they debated what to do with it. Some thought they ought to hurl it down from the rocks, others to burn it, while others said they ought to dedicate it to Athena.


          Both Cassandra and Laocon warned against keeping the horse. But Cassandra, given the gift of prophecy by Apollo, was also cursed by Apollo to never be believed. Then serpents came out of the sea and devoured either Laocon and one of his two sons, Laocon and both his sons, or only his sons, a portent which so alarmed the followers of Aeneas that they withdrew to Ida. The Trojans decided to keep the horse and turned to a night of mad revelry and celebration. Sinon, an Achean spy, signaled the fleet stationed at Tenedos when "it was midnight and the clear moon was rising" and the soldiers from inside the horse emerged and killed the guards.


          Some have suggested that the Trojan Horse actually represents an earthquake that occurred between the wars that could have weakened Troy's walls and left them open for attack. Structural damage on Troy VIits location being the same as that represented in Homer's Iliad and the artifacts found there suggesting it was a place of great trade and powershows signs that there was indeed an earthquake. Generally though today Troy VIIa is believed to be Homer's Troy (see below).


          Others have suggested that the Horse was a piece of siege machinery. Pausanias wrote:


          
            	That the work of Epeius was a contrivance to make a breach in the Trojan wall is known to everybody who does not attribute utter silliness to the Phrygians.

          


          where by Phrygians he means the Trojans. Karykas notes that 3,000, the number of men in the horse, according to Apollodorus, given by the oldest source, the Little Iliad, was the size of the crew of a helepolis, a piece of siege machinery of the hellenistic era. Furthermore he notes that the Assyrians at the time used siege machines with animal names. Robert Graves believes that Troy would have likely been taken by a wheeled wooden tower covered with wet horse hides protecting against incendiary arrows.


          


          The sack of Troy
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          The Acheans entered the city and killed the sleeping population. A great massacre followed which continued into the day.


          
            	Blood ran in torrents, drenched was all the earth,


            	As Trojans and their alien helpers died.


            	Here were men lying quelled by bitter death


            	All up and down the city in their blood.

          


          Neoptolemus killed Priam, who had taken refuge at the altar of Zeus of the Courtyard. Menelaus killed Deiphobus, Helen's husband after Paris' death, and also intended to kill Helen, but overcome by her beauty, threw down his sword and took her to the ships.


          Ajax the Lesser raped Cassandra on Athena's altar while she was clinging to her statue. Because of Ajax's impiety, the Acheaens, urged by Odysseus, wanted to stone him to death, but he fled to Athena's altar, and was spared.


          Antenor, who had given hospitality to Menelaus and Odysseus when they asked for the return of Helen, and who had advocated so, was spared, along with his family. Aeneas took his father on his back and fled, and according to Apollodorus, was allowed to go because of his piety.


          The Greeks then burned the city and divided the spoils. Cassandra was awarded to Agamemnon. Neoptolemus got Andromache, wife of Hector and Odysseus, Hecuba, Priam's wife.


          The Achaeans threw Hector's infant son Astyanax down from the walls of Troy, either out of cruelty and hate or to end the royal line, and the possibllity of a son's revenge. They (by usual tradition Neoptolemus) also sacrificed the Trojan princess Polyxena on the grave of Achilles as demanded by his ghost, either as part of his spoil or because she had betrayed him.


          Aethra, Theseus' mother, and one of Helen's handmaids, was rescued by her grandsons, Demophon and Acamas.


          


          The returns


          The gods were very angry over the destruction of their temples and other sacrilegious acts by the Acheans and decided that most would not return. A storm fell on the returning fleet off Tenos island. Also Nauplius, in revenge for the murder of his son Palamedes, set up false lights in Cape Caphereus (also known today as Cavo D'Oro, in Euboea) and many were shipwrecked.


          Nestor, who had the best conduct in Troy and did not take part in the looting, was the only hero who had a good, fast and safe return. Those of his army that survived the war also reached home with him safely but later left and colonised Metapontium in Southern Italy.
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          Ajax the Lesser, who had endured more than the others the wrath of the Gods never returned. His ship was wrecked by a storm sent by Athena who borrowed one of Zeus' thunderbolts and tore it to pieces. The crew managed to land in a rock but Poseidon struck it and Ajax fell in the sea and drowned. He was buried by Thetis in Myconos or Delos.


          Teucer son of Telamon and brother of the other Ajax stood trial by his father for his brother's death. He was not allowed to land and was at sea near Phreattys in Peiraeus. He was acquitted of responsibility but found guilty of negligence because he did not return his dead body or his arms. He left with his army (who took their wives) and founded Salamis in Cyprus. The Athenians later created a political myth that his son left his kingdom to Theseus' sons (and not to Megara).


          Neoptolemus, following Helenus' advice who accompanied him travelled over land, always accompanied by Andromache. He met Odysseus and they buried Phoenix, Achilles' teacher, on the land of the Ciconians. Then they conquered the land of the Molossians ( Epirus) and had a child by Andromache, Molossus to whom he later gave the throne. Thus the kings of Epirus claimed descendance from Achilles, and so did Alexander the Great whose mother was of that royal house.Alexander the Great and the kings of Macedon also claimed descendance from Heracles. Helenus founded a city in Molossia and inhabited it, and Neoptolemus gave him his mother Deidamia as wife. After Peleus died he also succeed Phtia's throne too. He had a feud with Orestes, son of Agamemon over Menelaus' daughter Hermione and was killed in Delphi, where he was buried. In Roman myths the kingdom of Phtia was taken over by Helenus who married Andromache. They offered hospitality to other Trojan refugees including Aeneas who paid a visit there during his wonderings.


          Diomedes was first thrown by a storm on the coast of Lycia, where he was to be sacrificed to Ares by king Lycus but Callirrhoe, the king's daughter, took pity upon him, and assisted him in escaping. Then he accidentally landed in Attica in Phaleron. The Athenians, unaware that they were allies attacked them. Many were killed and the Palladium was taken by Demophon. He finally landed in Argos where his wife Aegialeia was committing adultery and, in disgust, left for Aetolia. According to later traditions he had some adventures and founded Canusium and Argyrippa in Southern Italy.


          Philoctetes due to a sedition was driven from his city and emigrated to Italy where he founded the cities of Petilia, Old Crimissa, and Chone, between Croton and Thurii. After making war on the Leucanians he founded there a sanctuary of Apollo the Wanderer, to whom also he dedicated his bow.


          For Homer Idomeneus reached his house safe and sound. Another tradition was formed later. After the war, Idomeneus's ship hit a horrible storm. Idomeneus promised Poseidon that he would sacrifice the first living thing he saw when he returned home if Poseidon would save his ship and crew. The first living thing was his son, whom Idomeneus duly sacrificed. The gods were angry at his murder of his own son and they sent a plague to Crete. His people sent him into exile to Calabria in Italy, and then Colophon, in Asia Minor, where he died. Among the lesser Acheans very few reached their homes.


          


          House of Atreus
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          According to the Odyssey, Menelaus's fleet was blown by storms to Crete and Egypt where they were unable to sail away because the wind was calm. Only 5 of his ships survived. Menelaus had to catch Proteus, a shape-shifting sea god, to find out what sacrifices to which gods he would have to make to guarantee safe passage. According to some stories the Helen who was taken by Paris was a fake, and the real Helen was in Egypt where she was reunited with Menelaus at this point. Proteus also told Menelaus that he was destined for Elysium (Heaven) after his death. Menelaus returned to Sparta with Helen 8 years after he had left Troy.


          Agamemnon returned home with Cassandra to Argos. His wife Clytemnestra (Helen's sister) was having an affair with Aegisthus, son of Thyestes, Agamemnon's cousin who had conquered Argos before Agamemnon himself retook it. Possibly out of vengeance for the death of Iphigenia, Clytemnestra plotted with her lover to kill Agamemnon. Cassandra foresaw this murder, and warned Agamemnon, but he disregarded her. He was killed, either at a feast or in his bath according to different versions. Cassandra was also killed. Agamemnon's son Orestes, who had been away, returned and conspired with his sister Electra to avenge their father. He killed Clytemnestra and Aegisthus and succeeded to his father's throne.


          


          The Odyssey
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          Odysseus' ten year journey home to Ithaca was told in Homer's Odyssey. Odysseus and his men were blown far off course to lands unknown to the Achaeans; there Odysseus had many adventures, including the famous encounter with the Cyclops Polyphemus, and an audience with the seer Teiresias in Hades. On the island of Thrinacia, Odysseus' men ate the cattle sacred to the sun-god Helios. For this sacrilege Odysseus' ships were destroyed, and all his men perished. Odysseus had not eaten the cattle, and was allowed to live; he washed ashore on the island of Ogygia, and lived there with the nymph Calypso. After seven years, the gods decided to send Odysseus home; on a small raft, he sailed to Scheria, the home of the Phaeacians, who gave him passage to Ithaca.


          There Odysseus traveled disguised as an old beggar by Athena he was recognised by his dog Argos who died in his lap. Then he discovered his wife was faithful to him all these years despite the countless suitors that were eating and spending his property all these years. With his son's Telemachus' help and those of Athena, and Eumaeus, the swineherd, killed all of them except Medn, who had been polite to Penelope, and Phemius, a local singer who had only been forced to help the suitors against Penelope. Penelope tested him and made sure it was him, and he forgave her. On the next day the suitor's relatives tried to revenge on him but they were stopped by Athena.


          Years later Odysseus' son Telegonus of Circe came from the sea and plundered the island thinking it was Corcyra. Odysseus and Telemachus, defended their city and Telegonus accidentally killed his father with the spine of a stingray. He brought the body back to Aeaea and took Penelope, Odysseus' widow, and Telemachus, Odysseus' son, with him. Circe made them immortal and married Telemachus, while Telegonus made Penelope his wife. This is where the tale of the Trojan War for Greek mythology ends. According to a Roman tradition Odysseus did not die this way: when old he took a ship to sea and, crossing the Pillars of Heracles he discovered the estuary of the Tagus river and found there the city of Lisbon.


          


          The Aeneid
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          Aeneas led a group of survivors away from the city, including his son Ascanius, his trumpeter Misenus, father Anchises, the healer Iapyx, all the Lares and Penates and Mimas as a guide. His wife Creusa was killed during the sack of the city. They fled Troy with a number of ships, seeking to establish a new homeland elsewhere. They landed in several nearby countries that proved inhospitable and finally were told by a Sibyl that they had to return to the land of their forebears. They first tried Crete, where Dardanus had once settled, but found it ravaged by the same plague that had driven Idomeneus away. They found the colony led by Helenus and Andromache, but declined to remain. After seven years they arrived in Carthage, where Aeneas had an affair with Dido. Eventually the gods ordered him to continue onward (Dido committed suicide), and he and his people arrived at the mouth of the river Tiber in Italy. There a Sibyl took him to the underworld and foretold the majesty of Rome, which would be founded by his people. He negotiated a settlement with the local king, Lavinius, and was wed to his daughter, Lavinia. This triggered a war with other local tribes, which culminated in the founding of the settlement of Alba Longa, ruled by Aeneas and Lavinia's son Silvius. Three hundred years later, according to Roman myth, his descendants Romulus and Remus founded Rome. The details of the journey of Aeneas, his affair with Dido, and his settling in Italy are the subject of the Roman epic poem The Aeneid by Virgil. According to tradition though Carthage was founded in 814 BC, so the true Aeneas, if he had ventured to the West he would have found little more than villages.


          


          Date of the Trojan War


          Since this war was considered among the ancient Greeks as either the last event of the mythical age or the first event of the historical age, several dates are given for the fall of Troy. They usually derive from genealogies of kings. Ephorus gives 1135 BC, Sosibius 1172 BC, Eratosthenes 1184 BC/ 1183 BC, Plato 1193 BC, the Parian marble 1209 BC/ 1208 BC, Dicaearchus 1212 BC, Herodotus around 1250 BC, Eretes 1291 BC while Douris 1334 BC. As for the exact day Ephorus gives 23/24 Thargelion (July 6 or 7), Hellanicus 12 Thargelion ( May 26) while others give the 23rd of Sciroforion ( July 7) or the 23rd of Ponamos ( October 7)


          The glorious and rich city Homer describes was believed to be Troy VI by many twentieth century authors, destroyed in 1275 BC, probably by earthquake. Its follower Troy VIIa, destroyed by fire at some point during the 1180s BC, was long considered a poorer city, but since the excavation campaign of 1988 it has risen to the most likely candidate.


          


          Historicity of the Trojan War
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          The historicity of the Trojan War is still subject to debate. Homer's stories are believed by many to be the merging of military conflicts fought against Troy. In his merging, he creates many characters out of gods and uses many metaphors. Most classical Greeks thought that the war was a historical event, but many believed that the Homeric poems had exaggerated the events to suit the demands of poetry. For instance, the historian Thucydides, who is known for his critical spirit, considers it a true event but doubts that 1186 ships were sent to Troy. Euripides started changing Greek myths at will, including those of the Trojan War. Around 1870 it was generally agreed in Western Europe that the Trojan War never had happened and Troy never existed. Then Heinrich Schliemann discovered the ruins of Troy and of the Mycenaean cities of Greece. Today many scholars agree that the Trojan War is based on a historical core of a Greek expedition against the city of Troy, but few would argue that the Homeric poems faithfully represent the actual events of the war.


          In the twentieth century scholars have attempted to draw conclusions based on Hittite and Egyptian texts that date to the time of the Trojan War. While they give a general description of the political situation in the region at the time, their information on whether this particular conflict took place is limited. Hittite archives, like the Tawagalawa letter mention of a kingdom of Ahhiyawa (Achaea, or Greece) that lies beyond the sea (that would be the Aegean) and controls Milliwanda, which is identified with Miletus. Also mentioned in this and other letters is the Assuwa confederation made of 22 cities and countries which included the city of Wilusa (Ilios or Ilium). The Milawata letter implies this city lies on the north of the Assuwa confederation, beyond the Seha river. While the identification of Wilusa with Ilium, that is Troy, is always controversial in the 1990s it gained majority acceptance. In the Alaksandu treaty (ca. 1280 BC) the king of the city is named Alakasandu, and it must be noted that Paris' son of Priam's name in the Iliad (among other works) is Alexander. The Tawagalawa letter (dated ca. 1250 BC) which is addressed to the king of Ahhiyawa actually says:


          
            	Now as we have come to an agreement on Wilusa over which we went to war...

          


          Formerly under the Hittites, the Assawa confederation defected after the battle of Kadesh between Egypt and the Hittites (ca. 1274 BC). In 1230 BC hittite king Tudhaliya IV (ca. 1240 BC 1210 BC) campaigned against this federation. Under Arnuwanda III (ca. 1210 BC 1205 BC) the Hittites were forced to abandon the lands they controlled in the coast of the Aegean. It is possible that the Trojan War was a conflict between the king of Ahhiyawa and the Assuwa confederation. This view has been supported in that the entire war includes the landing in Mysia (and Telephus' wounding), Achille's campaigns in the North Aegean and Telamonian Ajax's campaigns in Thrace and Phrygia. Most of these regions were part of Assuwa. It has also been noted that there is great similarity between the names of the Sea Peoples, which at that time were raiding Egypt, as they are listed by Ramesses III and Merneptah, and of the allies of the Trojans.


          There is debate whether the communication network of the fire relays existed throughout the war and possibly worked both ways or it was an invention of Aeschylus. While there is evidence there was a fire-relay system in Greece in ancient or Byzantine times, there is no evidence that it was in place at the time of the Trojan War and Aescylus is the only surviving source that mentions it.


          That most Achean heroes did not return to their homes and founded colonies elsewhere was interpreted by Thucydides as being due to their long absence. Nowadays the interpretation followed by most scholars is that the Achean leaders driven out of their lands by the turmoil at the end of the Mycenean era preferred to claim descendance from exiles of the Trojan War.


          


          Warfare


          Even though Mycene was a maritime power that managed to launch over a thousand ships and Troy at the very least had built the fleet with which Paris took Helen no sea-battle takes place throughout the conflict and Phereclus, the shipbuilder of Troy, fights on foot.


          The heroes of the Iliad are dressed in elaborate and well described armor. They ride to the battle field on a chariot, throw a spear to the enemy formation and then dismount, use their other spear and engage in personal combat. Telamonian Ajax's carried a large tower-shaped shield (ά) that was used not only to cover him but also his brother:


          
            	Ninth came Teucer, stretching his curved bow.


            	He stood beneath the shield of Ajax, son of Telamon.


            	As Ajax cautiously pulled his shield aside,


            	Teucer would peer out quickly, shoot off an arrow,


            	hit someone in the crowd, dropping that soldier


            	right where he stood, ending his lifethen he'd duck back,


            	crouching down by Ajax, like a child beside its mother.


            	Ajax would then conceal him with his shining shield.


            	(Iliad 8.267272, translated by Ian Johnston)

          


          Ajax's shield was heavy and difficult to carry. It was thus more suited for defence than offence. His cousin Achilles on the other hand had a large round shield that he used along with his famous spear with great success against the Trojans. Round or eight-sided was the shield of the simple soldier. Unlike the heroes they rarely had a breast-plate and relied exclusively on the shield for defence. They would form very dense formations:


          
            	Just as a man constructs a wall for some high house,


            	using well-fitted stones to keep out forceful winds,


            	that's how close their helmets and bossed shields lined up,


            	shield pressing against shield, helmet against helmet


            	man against man. On the bright ridges of the helmets,


            	horsehair plumes touched when warriors moved their heads.


            	That's how close they were to one another.


            	(Iliad 16.2137, translated by Ian Johnston)

          


          Once Homer actually calls the formation phalanx though the true phalanx formation appears in the 7th century BC. Was this the way that the true Trojan War was fought? Most scholars do not believe so. The chariot was the main weapon in battles of the time, like the battle of Kadesh. There is evidence from the Dendra armor and paintings at the palace of Pylus that the Acheans used two men chariots, with the principal rider armed with a long spear, unlike the Hittite three-men chariots whose riders were armed with shorter spears or the two men chariots armed with arrows used by Egyptians and Syrians. Homer is aware of the use of chariots as a main weapon. Nestor places his charioteers in front of the rest of his troop and tells them:


          
            	In your eagerness to engage the Trojans,


            	don't any of you charge ahead of others,


            	trusting in your strength and horsemanship.


            	And don't lag behind. That will hurt our charge.


            	Any man whose chariot confronts an enemy's


            	should thrust with his spear at him from there.


            	That's the most effective tactic, the way


            	men wiped out city strongholds long ago


            	their chests full of that style and spirit.

          


          (Iliad 4.301309, translated by Ian Johnston)


          For Homer this is the old style of fighting, used by the more backward and small kingdoms like Pylus. Nestor describes a battle between Pylus and Elis that took place when he was young that was mainly fought with chariots.


          Achilles uses his chariot to go behind enemy lines and attack the Trojans from behind thus bringing about a great massacre. Karykas' believes that fighting on chariots was generally abandoned by the Acheans a little before the Trojan War and that Homer describes the battles as they took place. While the opinion that Homer is describing the war as it took place has appeared from time to time among modern Greek writers who were of the military profession the vast majority of scholars believe Homer is describing how war was waged at the time he lived.


          


          Trojan War in art and literature


          A full listing of works inspired by the Trojan War has not been attempted, since the inspiration provided by these events produced so many works that a list that merely mentions them by name would be larger than the full tale of the events of the war. The siege of Troy provided inspiration for many works of art, most famously Homer's Iliad, set in the last year of the siege. Some of the others include Troades by Euripides, Troilus and Criseyde by Geoffrey Chaucer, Troilus and Cressida by William Shakespeare, Iphigenia and Polyxena by Samuel Coster, Palamedes by Joost van den Vondel and Les Troyens by Hector Berlioz.


          The war has also been featured in many books, films, television series, and other creative works.
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          The trombone is a musical instrument in the brass family. Like all brass instruments, it is a lip-reed aerophone; sound is produced when the players buzzing lips ( embouchure) cause the air column inside the instrument to vibrate. The trombone is usually characterized by a telescopic slide with which the player varies the length of the tube to change pitches, although the less common valve trombone uses three valves similar to those on a trumpet.


          The word trombone derives from Italian tromba (trumpet) and -one (a suffix meaning large), so a trombone is quite literally a "large trumpet". Trombones and trumpets share the important characteristic of having predominantly cylindrical bores. Therefore, the most frequently encountered trombones  the tenor and bass trombone  are the tenor and bass counterparts of the trumpet. They are both pitched in B♭  with the slide all the way in, the notes of the harmonic series based on B♭ can be played  but trombones generally read music in concert pitch.


          A person who plays the trombone is referred to as a trombonist.
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          The trombone consists of a cylindrical tube bent into an elongated "S" shape in a complex series of tapers, the smallest being at the mouthpiece receiver, and the largest being at the throat of the bell, before the flare for the bell begins. (Careful design of these tapers is crucial to the intonation of the instrument.) As with other brass instruments, sound is produced by blowing air through pursed lips producing a vibration that creates a standing wave in the instrument.


          The detachable cup-shaped mouthpiece, similar to that of the baritone, closely related to that of the trumpet, is inserted into the mouthpiece receiver in the slide section, which consists of a leadpipe, inner and outer slide tubes, and bracing, known as inner and outer slide stays. While modern stays are soldered, sackbuts (a medieval precursor to the trombone) were made with loose, unsoldered stays, which remained the pattern for German trombones until the mid-20th century. The leadpipe contains the venturi, which is a small constriction of the air column, adding a certain amount of resistance and to a great extent dictating the tone of the instrument; leadpipes may be soldered in permanently or interchangeable, depending on the maker.


          The telescopic 'slide', the defining feature of the trombone (cf. valve trombone) allows the player to extend the length of the air column, lowering the pitch. In order to prevent friction from slowing the action of the slide, additional sleeves were developed during the Renaissance and these stockings were soldered onto the ends of the inner slide tubes. Nowadays, the stockings are incorporated into the manufacturing process of the inner slide tubes and represent a fractional widening of the tube to accommodate the necessary method of alleviating friction. This part of the slide must be lubricated on a frequent basis. Additional tubing connects the slide to the bell of the instrument through a neckpipe, and bell or back bow (U-bend). The joint connecting the slide and bell sections is furnished with a ferrule to secure the connection of the two parts of the instrument, though older models from the early 20th century and before were usually equipped with friction joints and no ancillary mechanism to tighten the joint.


          The adjustment of intonation is most often accomplished with a tuning slide that is a short slide between the neckpipe and the bell incorporating the bell bow (U-bend); this device was designed by the French maker Franois Riedlocker during the early nineteenth century and applied to French and British designs and later in the century to German and American models, though German trombones were built without tuning slides well into the 20th century. However, trombonists, unlike other instrumentalists, are not subject to the intonation issues connected with valved or keyed instruments, and as such can adjust intonation "on the fly" by adjusting the slide positions, as need be.


          As with the trumpet, the trombone is considered a cylindrical bore instrument since it has extensive sections of tubing, principally in the slide section, that are of continuous diameter. This is in contrast to conical bore instruments like the cornet, euphonium, and tuba, whose only cylindrical tubing is in the valve section. Tenor trombones typically have a bore of 0.450" (small bore) to 0.547" (large or orchestral bore) after the leadpipe and through the slide. The bore expands through the backbore to the bell which is typically between 7" and 8". A number of common variations on trombone construction are noted below.


          


          History


          Until the early 18th century, the trombone was called the sackbut in English, a word with various different spellings ranging from sackbut to shagbolt and derived from the Spanish sacabuche or French sacqueboute. This was not a distinct instrument from the trombone, but rather a different name used for an earlier form. Other countries used the same name throughout the instrument's history, viz. Italian trombone and German Posaune. The sackbut was built in slightly smaller dimensions than modern trombones, and had a bell that was more conical and less flared. Today, sackbut is generally used to refer to the earlier form of the instrument, commonly used in early music ensembles. Sackbuts were (and still are) made in every size from soprano to contrabass, though then, as now, the contrabass was rare.


          


          Renaissance and Baroque periods


          The trombone was used frequently in 16th century Venice in canzonas, sonatas, and ecclesiastical works by Andrea Gabrieli and his nephew Giovanni Gabrieli, and also later by Heinrich Schtz in Germany. While the trombone was used continuously in Church music and in some other settings (i.e., as an addition to the opera house orchestra or to represent the supernatural or the funerary) from the time of Claudio Monteverdi onwards, it remained rather rare in the concert hall until the 19th century. During the Baroque period, Johann Sebastian Bach and George Frideric Handel used the trombone on few occasions; Bach used it in combination with the cornett to evoke the stile antico in some of his many cantatas and Handel used it in the Dead March from Saul, Samson, and Israel in Egypt, all of which were examples of a new oratorio style popular during the early 18th century.


          


          Classical period


          The repertoire of trombone solo and chamber literature has its beginnings in Austria in the Classical Era where composers such as Leopold Mozart, Georg Christoph Wagenseil, Johann Albrechtsberger and Johann Ernst Eberlin were featuring the instrument, often in partnership with a voice. Joseph Haydn and Wolfgang Amadeus Mozart used the trombones in a number of their sacred works, including two extended duets with voice from Mozart, the best known being in the Tuba Mirum of his Requiem. The inspiration for many of these works was no doubt the virtuosic playing of Thomas Gschladt who worked in the court orchestra at Salzburg, although when his playing faded, so did the general composing output for the instrument. The trombone retained its traditional associations with the opera house and the Church during the 18th century and was usually employed in the usual alto/tenor/bass trio to support the lower voices of the chorus, though Viennese court orchestra Kapellmeister Johann Joseph Fux rejected an application from a bass trombonist in 1726 and restricted the use of trombones to alto and tenor only, which remained the case almost until the turn of the 19th century in Vienna, after which time a second tenor trombone was added when necessary. The construction of the trombone changed relatively little between the Baroque period and Classical period with the most obvious feature being the slightly more flared bell than was previously the custom.


          The first use of the trombone in a symphony was in 1807 in the Symphony in E flat by the Swedish composer Joachim Nicolas Eggert 1, although the composer usually credited with its introduction into the symphony orchestra was Ludwig van Beethoven, who used it in the last movement of his Symphony No. 5 in C minor (1808). Beethoven also used trombones in his Symphony No. 6 in F major ("Pastoral") and Symphony No. 9 ("Choral").


          


          Romantic period


          Leipzig became a centre of trombone pedagogy; the trombone began to be taught at the new Musikhochschule founded by Felix Mendelssohn Bartholdy. Mendelssohn's bass trombonist, Karl Traugott Queisser, was the first in a long line of distinguished professors of trombone at the academy in Leipzig and several composers penned works for him, including Ferdinand David (Mendelssohn's concertmaster), Ernst Sachse and Friedrich August Belcke, whose solo works all remain popular today in Germany. Queisser almost single-handedly helped to re-establish the reputation of the trombone in Germany and began a tradition in trombone-playing that is still practised there today. He championed and popularised Christian Friedrich Sattler's new tenorbass trombone during the 1840s, leading to its widespread use in orchestras throughout Germany and Austria. Sattler's influence on trombone design is not to be underestimated; he introduced a significant widening of the bore (the most important since the Renaissance), the innovations of Schlangenverzierungen (snake decorations), the bell garland and the wide bell flare, all of which are features that are still to be found on German-made trombones today and were widely copied during the 19th century.


          Many composers were directly influenced by Beethoven's use of trombones, and the 19th century saw the trombones become fully integrated in the orchestra, particularly by the 1840s, as composers such as Franz Schubert, Franz Berwald, Johannes Brahms, Robert Schumann, Felix Mendelssohn Bartholdy, Richard Wagner, Hector Berlioz, Gioacchino Rossini, Giuseppe Verdi, Giacomo Puccini, Franz Liszt, Richard Strauss, Anton Bruckner, Gustav Mahler, Piotr Ilyich Tchaikovsky, Nikolai Rimsky-Korsakov, Alexander Borodin, Bedřich Smetana, Antonn Dvořk, Charles Gounod, Csar Franck, Claude Debussy, Camille Saint-Sans and many others included trombones in their operas, symphonies and other orchestral compositions.


          The 19th century also saw the erosion of the traditional alto/tenor/bass trombone trio in the orchestra. While the alto/tenor/bass trombone trio had been paired with one or two cornetts during the Renaissance and early Baroque periods, the disappearance of the cornett as a partner and eventual replacement by oboe and clarinet did not fundamentally alter the raison d'tre for the trombones, which was to support the alto, tenor and bass voices of the chorus (typically in an ecclesiastical setting), whose harmonic moving lines were more difficult to pick out than the melodic soprano line. The introduction of the trombones into the orchestra, however, allied them more closely with the trumpets and it did not take long for the alto and bass trombones to be replaced by tenor trombones, although the Germans and Austrians held on to the alto trombone and F or E flat bass trombone somewhat longer than the French, who came to prefer a section of three tenor trombones until after the Second World War.


          By the time the trombone gained a regular footing in the orchestra, players of the instrument were no longer usually employed by a cathedral or court orchestra and were therefore expected to provide their own instrument. Military musicians were provided with instruments by the army and instruments like the long F or E flat bass trombone remained in use there until approximately the time of the First World War, but the orchestral musician understandably adopted the instrument with the widest range which could be most easily applied to play any of the three trombone parts usually scored in any given work - the tenor trombone. The appearance of the valve trombone during the mid-19th century did little to alter the make-up of the trombone section in the orchestra and though it remained popular almost entirely to the exclusion of the slide instrument in countries such as Italy and Bohemia, the valve trombone was ousted from orchestras in Germany and France. The valve trombone continued to enjoy an extended period of popularity in Italy and Bohemia and composers such as Giuseppe Verdi, Giacomo Puccini, Bedřich Smetana and Antonn Dvořk scored for a section of valve trombones.


          Especially with the ophicleide or later the tuba subjoined to the trombone trio during the 19th century, parts scored for the bass trombone rarely descended as low as the parts scored before the addition of either of these new low brass instruments; only in the early 20th century did it regain a degree of independence. Experiments with different constitutions of the trombone section during the 19th and early 20th centuries, including Richard Wagner's addition of a contrabass trombone in Der Ring des Nibelungen and Gustav Mahler's and Richard Strauss' occasional augmentation by adding a second bass trombone to the usual trio of two tenor trombones and one bass trombone, have not had any lasting effect; the vast majority of orchestral works are still scored for the usual mid- to late-19th-century low brass section of two tenor trombones, one bass trombone and one tuba.


          


          Twentieth century


          In the 20th Century the trombone maintained its important position in the orchestra with prominent parts in works by Richard Strauss, Gustav Mahler, Arnold Schoenberg, Alban Berg, Maurice Ravel, Darius Milhaud, Olivier Messiaen, Igor Stravinsky, Dmitri Shostakovich, Sergei Rachmaninov, Sergei Prokofiev, Ottorino Respighi, Edward Elgar, Gustav Holst, Ralph Vaughan Williams, Benjamin Britten, William Walton, Jean Sibelius, Carl Nielsen, Leo Janček, George Gershwin, Aaron Copland, Leonard Bernstein and Bla Bartk.


          In the second half of the century, new composers began giving back to the trombone a level of importance in solo and chamber music. Pieces such as Edgard Varse's Octandre, Paul Hindemith's Sonata and Luciano Berio's Sequenza V led the way for lesser-known composers to build a wider repertoire. Popular choices for recital music today include Stjepan Sulek's Vox Gabrieli, Jacques Casterde's Sonatine and Jean Michel Defaye's Deux Danses. The best known trombone concertos from this period include works by Derek Bourgeois, Lars-Erik Larsson, Launy Grndahl, Jan Sandstrm and Gordon Jacob.


          Numerous changes in construction have occurred during the 20th century, including the use of different materials, increases in mouthpiece, bore and bell dimensions, new valve types and different mute types.


          Today, the trombone can usually be found in wind ensembles/concert bands, symphony orchestras, marching bands, military bands, brass bands, brass choirs, etc. It can be part of smaller groups as well, such as brass quintets, quartets, or trios, or trombone trios, quartets, or choirs (though the size of a trombone choir can vary greatly from five or six to twenty or more members). Trombones are also common in swing, jazz, salsa (prominent example: Jimmy Bosch), rock ( Bill Reichenbach and James Pankow serving as two prominent examples), R&B, and ska (prominent example: Don Drummond). It is in jazz and swing music that it has arguably made the greatest advances since the turn of the 20th century with famous artists such as Ray Anderson, Tommy Dorsey, Delfeayo Marsalis, Miff Mole, Joe Nanton, Louis Satterfield, Reggie Young, Carl Fontana, Curtis Fuller, Wycliffe Gordon, Urbie Green, Al Grey, Ted Heath, Conrad Herwig, J. J. Johnson, Don Lusher, Albert Mangelsdorff, Glenn Miller, Kid Ory, Frank Rosolino, Frank Rehak, Steve Swell, Jack Teagarden, Bill Watrous, Ron Westray, Kai Winding, and Trummy Young.


          


          Types


          The most frequently encountered trombones today are the tenor and bass, though as with other Renaissance instruments such as the recorder, the trombone has been built in every size from piccolo to contrabass.


          


          Technique


          As with all brass instruments, progressive tightening of the lips and increased air pressure allow the player to move to a different partial in the harmonic series. In the first or closed position on a B flat trombone, the notes in the harmonic series begin with the pedal or fundamental B flat1, followed by B flat2 (one octave higher), F3 (a perfect fifth higher), B flat3 (a perfect fourth higher), D4 (a major third higher), F4 (a minor third higher), A flat4 (a minor third higher; this note is always flat and is not usually played in this position, though it has been the practice in Germany and Austria to do so), B flat4 (a major second higher), C5 (a major second higher), D5 (a major second higher), E flat (a minor second higher, but very sharp), F5 (a major second higher). Very skilled players with a highly- developed facial musculature can go even higher than this, to G5, A flat5, B flat5 and beyond.


          In the lower range, significant movement of the slide is required between positions, which becomes more exaggerated on lower pitched trombones, but for higher notes the player need only use the first four positions of the slide since the partials are closer together, allowing higher notes to be played in alternate positions. As an example, F4 (at the bottom of the treble clef) may be played in both first, fourth and sixth positions on a B flat trombone. The note E1 (or the lowest E on a standard 88-key piano keyboard) is the lowest attainable note on a 9' B flat tenor trombone, requiring a full 2.24 m of tubing. On trombones without an F attachment, there is a gap between B flat1 (the fundamental in first position) and E2 (the first harmonic in seventh position). Skilled players can produce so-called "falset" notes between these, but the sound is relatively weak and not usually used in performance.


          Because of the slide's continuous variation, the trombone is one of the few wind instruments that can produce a true glissando, by moving the slide without interrupting the airflow.
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          Notation


          Unlike most other brass instruments, the trombone is not usually a transposing instrument. Prior to the invention of valve systems, most brasses were limited to playing one overtone series at a time; altering the pitch of the instrument required manually replacing a section of tubing (called a " crook") or picking up an instrument of different length. Their parts were transposed according to which crook or length-of-instrument they used at any given time, so that a particular note on the staff always corresponded to a particular partial on the instrument. Trombones, on the other hand, have used slides since their inception. As such, they have always been fully chromatic, so no such tradition took hold, and trombone parts have always been notated at concert pitch (with one exception, discussed below). Also, it was quite common for trombones to double choir parts; reading in concert pitch meant there was no need for dedicated trombone parts.


          Trombone parts are typically notated in bass clef, though sometimes also written in tenor clef or alto clef. The use of alto clef is usually confined to orchestral first trombone parts intended for the alto trombone, with the second (tenor) trombone part written in tenor clef and the third (bass) part in bass clef. As the alto trombone declined in popularity during the 19th century, this practice was gradually abandoned and first trombone parts came to be notated in the tenor or bass clef. Some Russian and Eastern European composers wrote first and second tenor trombone parts on one alto clef staff (the German Robert Schumann was the first to do this). Examples of this practice are evident in scores by Igor Stravinsky, Sergei Prokofiev, Dmitri Shostakovich. Trombone parts may contain both bass and tenor clef or bass and alto clef sections.


          An accomplished performer today is expected to be proficient in reading parts notated in bass clef, tenor clef, alto clef, and (more rarely) treble clef in C, with the British brass band performer expected to handle treble clef in B flat as well.


          


          Brass bands


          In brass band music, the tenor trombone is treated as a transposing instrument in B flat and reads the treble clef. This puts the notes in exactly the same staff position as they would be if the music were written in a (non-transposing) tenor clef, though the key signature must be adjusted. This is no mere coincidence, for brass bands used to employ a section of alto, tenor and bass trombones in the early to mid-19th century, later replacing the alto with a tenor trombone, all the while notated in the corresponding clefs. Eventually a decision was taken in the early 20th century to replace the tenor clef with the transposing B flat treble clef in order to aid new starters to integrate more quickly and effectively into the brass band, though the bass trombone, then in G, remained (and is still) notated in concert pitch bass clef. (Company bands used B flat and E flat treble clef notation for many instruments in the band to allow players to more easily switch instruments when personnel changed.)


          


          Mutes


          A variety of mutes can be used with the trombone to alter its timbre. Many are held in place with the use of cork grips, including the straight, cup, harmon and pixie mutes. Some fit over the bell, like the bucket mute. In addition to this, mutes can be held in front of the bell and moved to cover more or less area for a wah-wah effect. Mutes used in this way include the "hat" (a metal mute shaped like a bowler) and plunger (which looks like, and often is, the rubber suction cup from a sink or toilet plunger).


          


          Variations in construction


          


          Bells


          Trombone bells (and sometimes slides) may be constructed of different brass mixtures to achieve slightly different timbres. The most common material is yellow brass, comprising 70% copper and 30% zinc, though other materials used include rose brass (85% copper, 15% zinc) and red brass (90% copper, 10% zinc). These different materials affect the tone quality of the instrument and change the timbre quite considerably. Some manufacturers now offer interchangeable bells so that the player can select which bell he prefers according to the artistic requirements. Tenor trombone bells are usually between 7 and 9 inches in diameter, the most common being sizes from 7 to 8 inches. The smallest sizes are found in small jazz trombones and older narrow bore instruments, while the larger sizes are common in orchestral models. Bass trombone bells can be as large as 10" or more, though are usually either 9 in or 10 in in diameter. The bell may be constructed out of two separate brass sheets or out of one single piece of metal and hammered on a mandrel until the part is shaped correctly. The edge of the bell may be finished with or without a piece of bell wire to secure it, which also affects the tone quality; most bells are built with bell wire. Occasionally, trombone bells are made from solid sterling silver.


          


          Valve attachments


          


          Valves


          Some trombones have valves instead of a slide (see valve trombone). Slide trombone valve attachments may be fitted with rotary valves or sometimes with piston or disc valves, which are modern variations on types of valve invented during the 1820s, but discarded at the time in favour of the rotary valve and the Prinet or piston valve.


          


          Tubing


          More often than not, tenor trombones with an F attachment have a larger bore through the attachment than through the straight section (the portion of the trombone through which the air flows when the attachment is not engaged). Typically, for orchestral instruments, the slide bore is 0.547" and the attachment tubing bore is 0.562". A wide variety of valve attachments and combinations are available. Valve attachment tubing usually incorporates a small tuning slide so that the attachment tubing is able to be tuned separately from the rest of the instrument. Most B flat/F tenor and bass trombones include a tuning slide, which is long enough to lower the pitch to E with the valve tubing engaged, enabling the production of B2. Whereas older instruments fitted with valve attachments usually had the tubing coiled rather tightly in the bell section (closed wrap or traditional wrap), modern instruments usually have the tubing kept as free as possible of tight bends in the tubing (open wrap), resulting in a freer response with the valve attachment tubing engaged.


          


          Tuning


          Some trombones (principally bass trombones) are tuned through a mechanism in the slide section (Tuning-in-the-Slide or "TIS") rather than via a separate tuning slide in the bell section. This method preserves a smoother expansion from the start of the bell section to the bell flare. The tuning slide in the bell section requires two portions of cylindrical tubing in an otherwise conical part of the instrument, which affects the tone quality.


          


          Slides


          Common and popular bore sizes for trombone slides are 0.500", 0.508", 0.525" and 0.547" for tenor trombones, and 0.562" for bass trombones. The slide may also be built with a dual bore configuration, in which the bore of the second leg of the slide is slightly larger than the bore of the first leg, producing a step-wise conical effect. The most common dual bore combinations are 0.481"-0.491", 0.500"-0.508", 0.508"-0.525", 0.525"-0.547", 0.547"-0.562" for tenor trombones, and 0.562"-0.578" for bass trombones.


          


          Mouthpiece


          The mouthpiece is a separate part of the trombone and can be interchanged with similarly-sized trombones from different manufacturers. Mouthpiece dimensions vary in length, diameter, rim shape, and cup depth. Each variation affects timbre (tone quality), and is a highly personal decision of advanced trombone players. Typically, a symphonic trombonist will choose a mouthpiece with a deeper cup and sharper inner rim shape in order to produce a rich, full-textured tone quality that is desired in most symphony orchestras. A jazz trombonist, on the other hand, may choose a shallower cup in order to achieve a thinner, less Teutonic tone quality. However, these decisions vary from player to player.


          


          Regional variations


          


          Germany and Austria


          German trombones have been built in a wide variety of bore and bell sizes and differ substantially from American designs in many aspects. From the mouthpiece to the bell, there is a great deal of difference in how the traditional German Konzertposaune is constructed. The mouthpiece is typically rather small and is placed into a slide section that uses very long leadpipes of at least 12"-24". The whole instrument is often constructed of gold brass and this naturally characterises the sound, which is usually rather dull compared with British, French or American designs. While bore sizes were considered large in the 19th century, German trombones have altered very little over the last 150 years and are now typically somewhat smaller than their American counterparts. Bell sizes remain very large in all sizes of German trombone and in bass trombones may exceed 10" in diameter. Valve attachments in tenor and bass trombones were traditionally constructed to be engaged via a thumb-operated rotary valve equipped with a leather thong rather than a metal lever. Older models are still to be found with this feature, though modern variants use the metal lever. As with other German and Austrian brass instruments, rotary valves are used to the exclusion of almost all other types of valve, even in valve trombones. Other features often found on German trombones include long water keys and snake decorations on the slide and bell U-bows.


          Most trombones actually played in Germany today, especially by amateurs, are in fact built in the American fashion, as those are much more widely available and thus far cheaper.


          


          France


          French trombones were built in the very smallest bore sizes up to the end of the Second World War and whilst other sizes were made there, the French usually preferred the tenor trombone to any other size. French music, therefore, usually employed a section of three tenor trombones up to the mid-20th century. Tenor trombones produced in France during the 19th and early 20th centuries featured bore sizes of around 0.450", small bells of not more than 6" in diameter, as well as a funnel-shaped mouthpiece slightly larger than that of the cornet or horn. French tenor trombones were built in both C and B flat, altos in D flat, sopranos in F, piccolos in high B flat, basses in G and E flat, contrabasses in B flat.


          


          Didactics


          In recent years, several makers have begun to market compact B flat/C trombones that are especially well suited for young children learning to play the trombone who cannot reach the outer slide positions. Their fundamental note is C, but they have a short valve attachment that puts them in B flat and is open when the trigger is not depressed. While they have no seventh slide position, C and B natural may be comfortably accessed on the first and second positions by using the trigger. A similar design ("Preacher model") was marketed by C.G. Conn in the 1920s, also under the Wurlitzer label. Currently, B flat/C trombones are available from German makers Gnter Frost, Thein and Helmut Voigt as well as the Japanese Yamaha Corporation.
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          Troodon (or Trodon in older sources) is a genus of relatively small, bird-like dinosaur from the Late Cretaceous Period (75-65 mya). Discovered in 1855, it was among the first dinosaurs found in North America.


          Its name (pronounced /ˈtroʊədɒn/ "TROE-odon") is Greek for "wounding tooth", referring to the dinosaur's teeth, which bore prominent serrations. These "wounding" serrations, however, have similarities to those of herbivorous reptiles, and suggest an omnivorous diet.


          


          Characteristics


          Troodon was a small dinosaur, around 2 meters (6.5 ft) in length, 1meter (3ft) tall, and weighed 60kilograms (130 lb). It had very long, slender limbs, suggesting that the animal was able to move quickly. It had long 'arms' that folded against the wall of the thorax like a bird's. It had large, retractable sickle-shaped claws on its second toes, which were raised off the ground when running. Because of these features scientists regard Troodon as a member of the Maniraptora. Its eyes were large (perhaps suggesting nocturnal activity) and slightly forward facing, giving Troodon some depth perception. In fact most reconstructions give Troodon eyes which point in a more forwards direction than almost any other dinosaur, which implies that it had better binocular vision than most dinosaurs. Their light skulls contained a capsule similar to those found in ostrich dinosaurs. Troodon had one of the largest known brains of any dinosaur, relative to its body mass (comparable to modern birds). Hence it is believed to have been one of the most intelligent dinosaurs, even more intelligent than mammals of that era. Eggs have also been discovered, in nests.


          


          Distribution


          Troodon is known from the Judith River Formation and the upper Two Medicine Formation of Montana, the Judith River Group of Alberta, the Horseshoe Canyon Formation of Alberta, the North Slope of Alaska, and in the famous Lance and Hell Creek Formations of the USA. There is some evidence that Troodon favored cooler climates, as it seems to have been particularly abundant in northern areas and during cooler intervals, such as the Early Maastrichtian.


          It seems unlikely that all of these fossils, which come from localities hundreds or thousands of miles apart, separated by millions of years of time, represent a single species of Troodon. However, further study and more fossils are needed to determine how many species of Troodon existed.


          


          Paleobiology


          Troodon is thought to have been a predator, feeding mainly on smaller animals including invertebrates and mammals and this view is supported by its Maniraptoran features (sickle claw on foot; bird-like folding arms) and apparently good binocular vision. Comparative study of the feeding apparatus suggests that Troodon could have been an omnivore or even an herbivore. The jaws met in a broad, U-shaped symphysis similar to that of an iguana, a lizard species adapted to a plant-eating lifestyle. Additionally, the teeth of Troodon were leaf-like, bearing large serrations like those of herbivorous dinosaurs; short but broad, with wear facets on their sides.


          


          Reproduction


          Varriccho et al. (2002) have described eight Troodon nests. All of these nests are from the Two Medicine Formation of Montana. These are all in the collection of the Museum of the Rockies and their accession numbers are MOR 246, 299, 393, 675, 676, 750, 963, 1139. The first of these were discovered by John Horner in 1983. Horner (1984) found isolated bones and partial skeletons of the hypsilophodont Orodromeus very near the nests in the same horizon and described the eggs as those of Orodromeus. Horner and Weishampel (1996) reexamined the embryos preserved in the eggs and determined that they were those of Troodon, not Orodromeus.


          Varricchio et al. (1997) made this determination with even more certainty when they described a partial skeleton of an adult Troodon (MOR 748) in contact with a clutch of at least five eggs (MOR 750), probably in a brooding position.


          Varricchio et al (1997) described the exact structure of Troodon nests. They were built from sediments, they were dish shaped, about 100 cm in internal diameter, and with a pronounced raised rim encircling the eggs. The more complete nests had between 16 (minimum number in MOR 246) and 24 (MOR 963) eggs. The eggs are shaped like elongated teardrops, with the more tapered ends pointed downwards and imbedded about halfway in the sediment. The eggs are pitched at an angle so that, on average, the upper half is closer to the centre of the nest. There is no evidence that plant matter was present in the nest.


          Varricchio et al.(1997) were able to extract enough evidence from the nests to infer several characteristics of Troodon reproductive biology. The results are that Troodon appears to have a type of reproduction that is intermediate between crocodiles and birds, as phylogeny would predict. The eggs are statistically grouped in pairs, which suggests that the animal had two functional oviducts, like crocodiles, rather than one, as in birds. Crocodiles lay many eggs that are small proportional to adult body size. Birds lay fewer, larger, eggs. Troodon was intermediate, laying an egg of about 0.5 kg for a 50kg adult. This is 10 times larger than reptiles of the same mass, but two Troodon eggs are roughly equivalent to the 1.1 kg egg predicted for a 50 kg bird. Varricchio et al. also found evidence for iterative laying, where the adult might lay a pair of eggs every one or two days, and then ensured simultaneous hatching by delaying brooding until all eggs were laid. MOR 363 was found with 22 empty (hatched) eggs, and the embryos found in the eggs of MOR 246 were in very similar states of development, implying that all of the young hatched simultaneously. The embryos had an advanced degree of skeletal development, implying that they were precocial or even superprecocial. The authors estimated 45 to 65 total days of adult nest attendance for laying, brooding, and hatching. The authors found no evidence that the young remained in the nest after hatching and suggested that, instead, they dispersed like hatchling crocodiles or megapode birds.


          


          History
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          Troodon was originally spelled Trodon (with a diaeresis) by Joseph Leidy in 1856, which was officially amended to its current status by Sauvage in 1876.


          The Troodon tooth was originally classified as a "lacertian" (lizard) by Leidy, but re-assigned as a megalosaurid dinosaur by Nopsca in 1901 (Megalosauridae having historically been a wastebin taxon for most carnivorous dinosaurs). In 1924, Gilmore suggested that the tooth belonged to the herbivorous pachycephalosaur Stegoceras, and that Stegoceras was in fact a junior synonym of Troodon (the similarity of troodontid teeth to those of herbivorous dinosaurs continues to lead many paleontologists to believe that these animals were omnivores). In 1945, Charles Mortram Sternberg rejected the possibility that Troodon was a pachycephalosaur due to its stronger similarity to the teeth of other carnivorous dinosaurs.


          The first specimen of Troodon that was not a tooth, then referred to its own genus (Stenonychosaurus), was named by Sternberg in 1932, based on a foot, fragments of a hand, and some caudal vertebrae from Alberta. A remarkable feature of these remains was the enlarged claw on the second toe, which is now recognized as characteristic of Deinonychosauria. Sternberg initially classified Stenonychosaurus as a member of the family Coeluridae. Later, Sternberg (1951) speculated that since Stenonychosaurus had a "very peculiar pes" and Troodon "equally unusual teeth", they may be closely related. Unfortunately, no comparable specimens were available at that time to test the idea.


          A more complete skeleton of Stenonychosaurus was described by Dale Russell in 1969, which eventually formed the scientific foundation for a famous life-sized sculpture of Stenonychosaurus accompanied by its fictional, human-like descendant, the "dinosauroid". Stenonychosaurus became a well-known theropod in the 1980s, when the feet and braincase were described in more detail. Phil Currie, reviewing the known Troodontidae in 1987, reclassified Stenonychosaurus inequalis as a junior synonym of Troodon formosus. This synonymy has been widely adopted by other paleontologists, and therefore all of the specimens once called Stenonychosaurus are now referred to as Troodon in the recent scientific literature.


          


          Classification


          The type specimen of Troodon has caused problems with classification, as the entire genus is based only on a single tooth from the Judith River Formation. Since the discovery of the original tooth, postcranial material from a related animal were given the name Stenonychosaurus. More complete remains of Stenonychosaurus convinced most paleontologists that it in fact was the same animal as the original tooth, so the name Stenonychosaurus was replaced with its senior synonym, Troodon. Other genera, including Polyodontosaurus and Pectinodon, have also been assigned to Troodon based on the assumption that this particular tooth type is limited to only a single type of dinosaur. For this reason, the future of the name Troodon itself is dubious--in similar situations, genera based on teeth have been abandoned in favour of names based on better remains. Familiar names like Deinodon and Trachodon have been abandoned in this way, and further research may require Troodon be replaced with Stenonychosaurus. In a chapter of the 2005 book Dinosaur Provincial Park, Phil Currie (one of the leading experts on North American troodontids) resurrects the type species of Stenonychosaurus (S. inequalis) within the genus Troodon as Troodon inequalis (Currie, 2005).


          


          The "Dinosauroid"


          


          In 1982, paleontologist Dale Russell, curator of vertebrate fossils at the National Museum of Canada in Ottawa, speculated on how evolution would have proceeded if the troodonts had survived the extincton of the dinosaurs. Russell speculated that a species like Troodon would have grown smarter and taken on a human-like appearance. Russell partnered with taxidermist and artist Ron Sequin and together they made a model of what a derived, intelligent Troodon would look like, naming their fantasy creation a " Dinosauroid" (Russell & Sguin, 1982). While a few paleontologists, such as David Norman (1985) and Cristiano dal Sasso (2004) have regarded this as a plausible line of reasoning, others, such as Gregory S. Paul (1988) and Thomas R. Holtz Jr., consider it "suspiciously human" (Paul, 1988) and argue that a large-brained, highly intelligent troodontid would retain a more standard theropod body plan. Darren Naish has suggested the ground hornbill as a better model for a hominid-mimicking terrestrial theropod.


          



          


          In popular culture


          Troodon is featured in ITV's Prehistoric Park in 2006, where it was portrayed as a highly intelligent scavenger. It was also shown in two episodes of Dinosaur Planet. In one, a pack of dwarf Troodon make "friends" with a Pyroraptor; in another, a pack of Troodon attack a flock of Orodromeus.


          In fiction, Troodon feature prominently in the 1994 science-fiction novel End of an Era by Robert J. Sawyer, in which they are the preferred host vehicle for intelligent Martian viral invaders. Also, an intelligent saurian species very like the Troodon, called the saurs, appears in Ken MacLeod's "Engines of Light" series of books.


          In the Star Trek novel First Frontier by Diane Carey and James Kirkland, several members of the Enterprise crew travel back in time and find that Troodon has rudimentary language and were well coordinated hunters. They also encounter evolved Troodons, called Clan Ru, from the future that were transplanted before the extinction by the Preservers and were sentient beings capable of warp travel.


          The Troodon to "Dinosauroid" 'Thought Experiment', as proposed by Dr. Dale Russell, has also fueled conversation in the UFO community. John Rhodes, the original proponent for the potential for intelligence in "Dinosauroid" like cryptids, called Reptilian-Humanoids or Reptoids, has an entire web site dedicated to this subject.
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          In United States railroad terminology, a troop sleeper was a railroad passenger car which had been constructed to serve as something of a mobile barracks (essentially, a sleeping car) for transporting troops over distances sufficient to require overnight accommodations. This method allowed part of the trip to be made overnight, reducing the amount of transit time required and increasing travel efficiency.


          


          History


          


          Background and development


          Between December, 1941 and June, 1945 U.S. railroads carried almost 44 million armed services personnel. As there were not an adequate number of cars and coaches available to meet the massive need for troop transit created by World War II, in late 1943 the U.S. Office of Defense Transportation contracted with the Pullman Company to build 2,400 troop sleepers, and with American Car and Foundry (ACF) to build 440 troop kitchen cars.


          This new rolling stock was either converted from existing boxcars or built from scratch based on AAR standard 50'-6" single-sheathed steel boxcar designs, and were constructed entirely out of steel with heavily-reinforced ends. In some instances baggage cars were converted into temporary kitchen cars before ACF could complete its order. The cars were painted the standard Pullman Green and affixed with gold lettering. Along the Atchison, Topeka and Santa Fe Railway's " Surf Line," trains consisting of 10-12 former Southern Pacific- Pacific Electric non-electrified interurban cars, owned by the U.S. Maritime Commission but bearing ATSF markings, were fitted with conventional knuckle couplers at each end of the trainset and pressed into service to handle the additional passenger loads.
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          Equipped with special Allied Full Cushion high-speed swing-motion trucks, Pullman troop sleepers were designed to be fully-interchangeable with all other passenger equipment. The units came equipped with end doors similar to those found on standard railway cars, but had no vestibules. Loading and unloading of passengers was accomplished via wide doors positioned on each side at the centre of the cars with built-in trap doors and steps. Light and ventilation was provided by ten window units mounted on each side, each equipped with rolling black out shades and wire mesh screens.


          Troop sleepers, which were generally intended for use by enlisted personnel, were equipped with bunks stacked 3-high, and slept 29 servicemen plus the Pullman porter. Every passenger was provided with a separate Pullman bed, complete with sheets and pillowcases that were changed daily. The berths were laid out in a cross-wise arrangement that placed the aisle along one side of the car, as opposed to down the centre. Though the upper berths were fixed, the middle and lower sections could be reconfigured into seating during the daytime. Weapon racks were provided for each group of berths. Four washstands (two mounted at each end of the car) delivered hot and cold running water. The cars also came outfitted with two enclosed toilets and a drinking water cooler.
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          Troop kitchens


          Troop kitchens, rolling galleys, also joined the consists in order to provide meal service en route (the troops took their meals in their seats or bunks). As the cooking was performed by regular Army cooks, the cars were outfitted with two Army-standard coal ranges. The cars were also equipped with a pair of 200-gallon cold water tanks and a 40-gallon hot water tank; supplies were stocked on open shelves with marine-type railings, a bread locker, a large refrigerator, and a series of built-in cabinets and drawers. The cars served approximately 250 men each, and were typically placed in the middle of the train in order that food could be served from both ends.


          Troop hospital cars, also based on the troop sleeper carbody, transported wounded servicemen and typically travelled in solid strings on special trains averaging fifteen cars each. Each had 38 berths for patients, 30 of which were arranged in the central section of the car in three tiers on each side. There was also a section with six berths which could be used for isolation cases as well as private compartments for special cases. Each unit was ice air-conditioned and came fitted with a shower room along with a modern kitchen with the latest equipment.


          


          Afterlife and preservation


          Troop cars saw service though 1947, after which many were sold by the U.S. Army Transportation Corp. to the railroads and subsequently converted into mail cars, express service boxcars, or refrigerator cars, while others remained in sleeper configuration for use in maintenance of way (MOW) service as bunk cars for the maintenance workers. Subsequent conflicts have not created the need for such an arrangement, partially due to the much smaller level of manpower involved but primarily due to the wider use of aircraft for long-distance transportation of troops.


          Today, preserved troop sleepers can be seen in several rail museums across the United States.


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


          

        

      

    


    


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

  


  
    
      
        

        Tropical cyclone


        
          

          
            [image: Cyclone Catarina, a rare South Atlantic tropical cyclone viewed from the International Space Station on March 26, 2004]

            
              Cyclone Catarina, a rare South Atlantic tropical cyclone viewed from the International Space Station on March 26, 2004
            

          


          A tropical cyclone is a meteorological term for a storm system characterized by a low pressure system centre and thunderstorms that produces strong wind and flooding rain. A tropical cyclone feeds on the heat released when moist air rises and the water vapor it contains condenses. They are fueled by a different heat mechanism than other cyclonic windstorms such as nor'easters, European windstorms, and polar lows, leading to their classification as "warm core" storm systems.


          The term "tropical" refers to both the geographic origin of these systems, which form almost exclusively in tropical regions of the globe, and their formation in Maritime Tropical air masses. The term "cyclone" refers to such storms' cyclonic nature, with counterclockwise rotation in the Northern Hemisphere and clockwise rotation in the Southern Hemisphere. Depending on their location and strength, tropical cyclones are referred to by various other names, such as hurricane, typhoon, tropical storm, cyclonic storm, and tropical depression.


          While tropical cyclones can produce extremely powerful winds and torrential rain, they are also able to produce high waves and damaging storm surge. They develop over large bodies of warm water, and lose their strength if they move over land. This is the reason coastal regions can receive significant damage from a tropical cyclone, while inland regions are relatively safe from receiving strong winds. Heavy rains, however, can produce significant flooding inland, and storm surges can produce extensive coastal flooding up to 25 mi (40 km) from the coastline. Although their effects on human populations can be devastating, tropical cyclones can also relieve drought conditions. They also carry heat and energy away from the tropics and transport it towards temperate latitudes, which makes them an important part of the global atmospheric circulation mechanism. As a result, tropical cyclones help to maintain equilibrium in the Earth's troposphere, and to maintain a relatively stable and warm temperature worldwide.


          Many tropical cyclones develop when the atmospheric conditions around a weak disturbance in the atmosphere are favorable. Others form when other types of cyclones acquire tropical characteristics. Tropical systems are then moved by steering winds in the troposphere; if the conditions remain favorable, the tropical disturbance intensifies, and can even develop an eye. On the other end of the spectrum, if the conditions around the system deteriorate or the tropical cyclone makes landfall, the system weakens and eventually dissipates.


          


          Physical structure
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          All tropical cyclones are areas of low atmospheric pressure near the Earth's surface. The pressures recorded at the centers of tropical cyclones are among the lowest that occur on Earth's surface at sea level. Tropical cyclones are characterized and driven by the release of large amounts of latent heat of condensation, which occurs when moist air is carried upwards and its water vapor condenses. This heat is distributed vertically around the centre of the storm. Thus, at any given altitude (except close to the surface, where water temperature dictates air temperature) the environment inside the cyclone is warmer than its outer surroundings.


          


          Banding


          Rainbands are bands of showers and thunderstorms that spiral cyclonically toward the storm centre. High wind gusts and heavy downpours often occur in individual rainbands, with relatively calm weather between bands. Tornadoes often form in the rainbands of landfalling tropical cyclones. Intense annular tropical cyclones are distinctive for their lack of rainbands; instead, they possess a thick circular area of disturbed weather around their low pressure centre. While all surface low pressure areas require divergence aloft to continue deepening, the divergence over tropical cyclones is in all directions away from the center. The upper levels of a tropical cyclone feature winds directed away from the centre of the storm with an anticyclonic rotation, due to the Coriolis effect. Winds at the surface are strongly cyclonic, weaken with height, and eventually reverse themselves. Tropical cyclones owe this unique characteristic to requiring a relative lack of vertical wind shear to maintain the warm core at the centre of the storm.


          


          Eye and inner core


          A strong tropical cyclone will harbor an area of sinking air at the centre of circulation. If this area is strong enough, it can develop into an eye. Weather in the eye is normally calm and free of clouds, though the sea may be extremely violent. The eye is normally circular in shape, and may range in size from 3 to 370km (2230miles) in diameter. Intense, mature tropical cyclones can sometimes exhibit an inward curving of the eyewall's top, making it resemble a football stadium; this phenomenon is thus sometimes referred to as the stadium effect.


          There are other features that either surround the eye, or cover it. The central dense overcast is the concentrated area of strong thunderstorm activity near the centre of a tropical cyclone; in weaker tropical cyclones, the CDO may cover the centre completely. The eyewall is a circle of strong thunderstorms that surrounds the eye; here is where the greatest wind speeds are found, where clouds reach the highest, and precipitation is the heaviest. The heaviest wind damage occurs where a tropical cyclone's eyewall passes over land. Associated with eyewalls are eyewall replacement cycles, which occur naturally in intense tropical cyclones. When cyclones reach peak intensity they usuallybut not alwayshave an eyewall and radius of maximum winds that contract to a very small size, around 1025km (5 to 15miles). At this point, some of the outer rainbands may organize into an outer ring of thunderstorms that slowly moves inward and robs the inner eyewall of its needed moisture and angular momentum. During this phase, the tropical cyclone weakens (i.e., the maximum winds die off somewhat and the central pressure goes up), but eventually the outer eyewall replaces the inner one completely. The storm can be of the same intensity as it was previously or, in some cases, it can be even stronger after the eyewall replacement cycle. Even if the cyclone is weaker at the end of the cycle, the storm may strengthen again as it builds a new outer ring for the next eyewall replacement.


          


          Size


          The size of a tropical cyclone is determined by measuring the distance from its centre of circulation to its outermost closed isobar. If the radius is less than two degrees of latitude (120 nmi, 222km), then the cyclone is "very small" or a "midget." Radii of 23degrees (120180nmi, 222333km) are considered "small." Radii between 3 and 6latitude degrees (180360nmi, 333666km) are considered "average sized." Tropical cyclones are considered "large" when the closed isobar radius is 68degrees of latitude (360480nmi, 667888km), while "very large" tropical cyclones have a radius of greater than 8degrees (480nmi, 888km). Other methods of determining a tropical cyclone's size include measuring the radius of gale force winds and measuring the radius of the central dense overcast.


          


          Mechanics
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          A tropical cyclone's primary energy source is the release of the heat of condensation from water vapor condensing at high altitudes, with solar heating being the initial source for evaporation. Therefore, a tropical cyclone can be visualized as a giant vertical heat engine supported by mechanics driven by physical forces such as the rotation and gravity of the Earth. In another way, tropical cyclones could be viewed as a special type of mesoscale convective complex, which continues to develop over a vast source of relative warmth and moisture. Condensation leads to higher wind speeds, as a tiny fraction of the released energy is converted into mechanical energy; the faster winds and lower pressure associated with them in turn cause increased surface evaporation and thus even more condensation. Much of the released energy drives updrafts that increase the height of the storm clouds, speeding up condensation. This provides the system with enough energy to be self-sustaining and causes a positive feedback loop that continues as long as the tropical cyclone can draw energy from its thermal reservoir, the warm water at the surface of the ocean. Factors such as a continued lack of equilibrium in air mass distribution would also give supporting energy to the cyclone. The rotation of the Earth causes the system to spin, an effect known as the Coriolis effect, giving it a cyclonic characteristic and affecting the trajectory of the storm.


          What primarily distinguishes tropical cyclones from other meteorological phenomena is deep convection as a driving force. Because convection is strongest in a tropical climate, it defines the initial domain of the tropical cyclone. By contrast, mid-latitude cyclones draw their energy mostly from pre-existing horizontal temperature gradients in the atmosphere. To continue to drive its heat engine, a tropical cyclone must remain over warm water, which provides the needed atmospheric moisture to maintain the positive feedback loop running. As a result, when a tropical cyclone passes over land, it is cut off from its heat source and its strength diminishes rapidly.
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              Chart displaying the drop in surface temperature in the Gulf of Mexico as Hurricanes Katrina and Rita passed over
            

          


          The passage of a tropical cyclone over the ocean can cause the upper layers of the ocean to cool substantially, which can influence subsequent cyclone development. Cooling is primarily caused by upwelling of cold water from deeper in the ocean due to the wind stresses the storm itself induces upon the sea surface. Additional cooling may come in the form of cold water from falling raindrops. Cloud cover may also play a role in cooling the ocean, by shielding the ocean surface from direct sunlight before and slightly after the storm passage. All these effects can combine to produce a dramatic drop in sea surface temperature over a large area in just a few days.


          Scientists at the US National Centre for Atmospheric Research estimate that a tropical cyclone releases heat energy at the rate of 50 to 200 exajoules ((1018 J)per day. That is about 1 PW (1015 watt). For comparison, this rate of energy release is equivalent to 70 times the world energy consumption of humans (and 200 times the world-wide electrical generating capacity), or to exploding a 10- megaton nuclear bomb every 20 minutes.


          While the most obvious motion of clouds is toward the centre, tropical cyclones also develop an upper-level (high-altitude) outward flow of clouds. These originate from air that has released its moisture and is expelled at high altitude through the "chimney" of the storm engine. This outflow produces high, thin cirrus clouds that spiral away from the centre. These high cirrus clouds may be the first signs of an approaching tropical cyclone.


          


          Major basins and related warning centers


          
            
              	
                
                  
                    	Basins and WMO Monitoring Institutions
                  


                  
                    	Basin

                    	Responsible RSMCs and TCWCs
                  


                  
                    	Northern Atlantic

                    	National Hurricane Centre
                  


                  
                    	Northeastern Pacific

                    	National Hurricane Centre
                  


                  
                    	North Central Pacific

                    	Central Pacific Hurricane Centre
                  


                  
                    	Northwestern Pacific

                    	Japan Meteorological Agency
                  


                  
                    	Northern Indian Ocean

                    	Indian Meteorological Department
                  


                  
                    	Southwestern Indian Ocean

                    	Mto-France
                  


                  
                    	South and

                    Southwestern Pacific

                    	Fiji Meteorological Service

                    Meteorological Service of New Zealand

                    Papua New Guinea National Weather Service

                    Bureau of Meteorology (Australia)
                  


                  
                    	Southeastern Indian Ocean

                    	Bureau of Meteorology (Australia)

                    Meteorological and Geophysical Agency (Indonesia)
                  


                  
                    	: Indicates a Tropical Cyclone Warning Centre
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          There are six Regional Specialised Meteorological Centres (RSMCs) worldwide. These organizations are designated by the World Meteorological Organization and are responsible for tracking and issuing bulletins, warnings, and advisories about tropical cyclones in their designated areas of responsibility. Additionally, there are six Tropical Cyclone Warning Centres (TCWCs) that provide information to smaller regions. The RSMCs and TCWCs, however, are not the only organizations that provide information about tropical cyclones to the public. The Joint Typhoon Warning Centre (JTWC) issues informal advisories in all basins except the Northern Atlantic and Northeastern Pacific. The Philippine Atmospheric, Geophysical and Astronomical Services Administration (PAGASA) issues informal advisories and names for tropical cyclones that approach the Philippines in the Northwestern Pacific. The Canadian Hurricane Centre (CHC) issues advisories on hurricanes and their remnants when they affect Canada.


          On March 26, 2004, Cyclone Catarina became the first recorded South Atlantic cyclone and subsequently struck southern Brazil with winds equivalent to Category 2 on the Saffir-Simpson Hurricane Scale. As the cyclone formed outside of the authority of another warning centre, Brazilian meteorologists initially treated the system as an extratropical cyclone, though subsequently classified it as tropical.


          


          Formation


          


          Times


          Worldwide, tropical cyclone activity peaks in late summer, when the difference between temperatures aloft and sea surface temperatures is the greatest. However, each particular basin has its own seasonal patterns. On a worldwide scale, May is the least active month, while September is the most active.


          In the Northern Atlantic Ocean, a distinct hurricane season occurs from June 1 to November 30, sharply peaking from late August through September. The statistical peak of the Atlantic hurricane season is September 10. The Northeast Pacific Ocean has a broader period of activity, but in a similar time frame to the Atlantic. The Northwest Pacific sees tropical cyclones year-round, with a minimum in February and March and a peak in early September. In the North Indian basin, storms are most common from April to December, with peaks in May and November.


          In the Southern Hemisphere, tropical cyclone activity begins in late October and ends in May. Southern Hemisphere activity peaks in mid-February to early March.


          
            
              
                	Season lengths and seasonal averages
              


              
                	Basin

                	Season start

                	Season end

                	Tropical Storms

                (>34 knots)

                	Tropical Cyclones

                (>63knots)

                	Category 3+ TCs

                (>95knots)
              


              
                	Northwest Pacific

                	April

                	January

                	26.7

                	16.9

                	8.5
              


              
                	South Indian

                	October

                	May

                	20.6

                	10.3

                	4.3
              


              
                	Northeast Pacific

                	May

                	November

                	16.3

                	9.0

                	4.1
              


              
                	North Atlantic

                	June

                	November

                	10.6

                	5.9

                	2.0
              


              
                	Australia Southwest Pacific

                	October

                	May

                	10.6

                	4.8

                	1.9
              


              
                	North Indian

                	April

                	December

                	5.4

                	2.2

                	0.4
              

            

          


          


          Factors
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          The formation of tropical cyclones is the topic of extensive ongoing research and is still not fully understood. While six factors appear to be generally necessary, tropical cyclones may occasionally form without meeting all of the following conditions. In most situations, water temperatures of at least 26.5C (80F) are needed down to a depth of at least 50m (150feet); waters of this temperature cause the overlying atmosphere to be unstable enough to sustain convection and thunderstorms. Another factor is rapid cooling with height, which allows the release of the heat of condensation that powers a tropical cyclone. High humidity is needed, especially in the lower-to-mid troposphere; when there is a great deal of moisture in the atmosphere, conditions are more favorable for disturbances to develop. Low amounts of wind shear are needed, as high shear is disruptive to the storm's circulation. Tropical cyclones generally need to form more than 500km (310 mi) or 5 degrees of latitude away from the equator, allowing the Coriolis effect to deflect winds blowing towards the low pressure centre and creating a circulation. Lastly, a formative tropical cyclone needs a pre-existing system of disturbed weather, although without a circulation no cyclonic development will take place.


          


          Locations


          Most tropical cyclones form in a worldwide band of thunderstorm activity called by several names: the Intertropical Discontinuity (ITD), the Intertropical Convergence Zone (ITCZ), or the monsoon trough. Another important source of atmospheric instability is found in tropical waves, which cause about 85% of intense tropical cyclones in the Atlantic ocean, and become most of the tropical cyclones in the Eastern Pacific basin.


          Tropical cyclones originate on the eastern side of oceans, but move west, intensifying as they move. Most of these systems form between 10 and 30 degrees away of the equator, and 87% form no farther away than 20 degrees of latitude, north or south. Because the Coriolis effect initiates and maintains tropical cyclone rotation, tropical cyclones rarely form or move within about 5 degrees of the equator, where the Coriolis effect is weakest. However, it is possible for tropical cyclones to form within this boundary as Tropical Storm Vamei did in 2001 and Cyclone Agni in 2004.


          


          Movement and track


          


          Steering winds


          Although tropical cyclones are large systems generating enormous energy, their movements over the Earth's surface are controlled by large-scale windsthe streams in the Earth's atmosphere. The path of motion is referred to as a tropical cyclone's track and has been analogized by Dr. Neil Frank, former director of the National Hurricane Centre, to "leaves carried along by a stream."


          Tropical systems, while generally located equatorward of the 20th parallel, are steered primarily westward by the east-to-west winds on the equatorward side of the subtropical ridgea persistent high pressure area over the world's oceans. In the tropical North Atlantic and Northeast Pacific oceans, trade windsanother name for the westward-moving wind currentssteer tropical waves westward from the African coast and towards the Caribbean Sea, North America, and ultimately into the central Pacific ocean before the waves dampen out. These waves are the precursors to many tropical cyclones within this region. In the Indian Ocean and Western Pacific (both north and south of the equator), tropical cyclogenesis is strongly influenced by the seasonal movement of the Intertropical Convergence Zone and the monsoon trough, rather than by easterly waves.


          


          Coriolis effect


          


          The Earth's rotation imparts an acceleration known as the Coriolis effect, Coriolis acceleration, or colloquially, Coriolis force. This acceleration causes cyclonic systems to turn towards the poles in the absence of strong steering currents. The poleward portion of a tropical cyclone contains easterly winds, and the Coriolis effect pulls them slightly more poleward. The westerly winds on the equatorward portion of the cyclone pull slightly towards the equator, but, because the Coriolis effect weakens toward the equator, the net drag on the cyclone is poleward. Thus, tropical cyclones in the Northern Hemisphere usually turn north (before being blown east), and tropical cyclones in the Southern Hemisphere usually turn south (before being blown east) when no other effects counteract the Coriolis effect.


          The Coriolis effect also initiates cyclonic rotation, but it is not the driving force that brings this rotation to high speeds - that force is the heat of condensation.


          


          Interaction with the mid-latitude westerlies
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          When a tropical cyclone crosses the subtropical ridge axis, its general track around the high-pressure area is deflected significantly by winds moving towards the general low-pressure area to its north. When the cyclone track becomes strongly poleward with an easterly component, the cyclone has begun recurvature. A typhoon moving through the Pacific Ocean towards Asia, for example, will recurve offshore of Japan to the north, and then to the northeast, if the typhoon encounters southwesterly winds (blowing northeastward) around a low-pressure system passing over China or Siberia. Many tropical cyclones are eventually forced toward the northeast by extratropical cyclones in this manner, which move from west to east to the north of the subtropical ridge. An example of a tropical cyclone in recurvature was Typhoon Ioke in 2006, which took a similar trajectory.


          


          Landfall


          Officially, landfall is when a storm's center (the centre of its circulation, not its edge) crosses the coastline. Storm conditions may be experienced on the coast and inland hours before landfall; in fact, a tropical cyclone can launch its weakest winds over land, yet not make landfall; if this occurs, then it is said that the storm made a direct hit on the coast. Due to this definition, the landfall area experiences half of a land-bound storm by the time the actual landfall occurs. For emergency preparedness, actions should be timed from when a certain wind speed or intensity of rainfall will reach land, not from when landfall will occur.


          


          Interactions between typhoons


          When two cyclones approach one another, their centers will begin orbiting cyclonically about a point between the two systems. The two vortices will be attracted to each other, and eventually spiral into the centre point and merge. When the two vortices are of unequal size, the larger vortex will tend to dominate the interaction, and the smaller vortex will orbit around it. This phenomenon is called the Fujiwhara effect, after Dr. Sakuhei Fujiwhara.


          


          Dissipation


          


          Factors
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          A tropical cyclone can cease to have tropical characteristics through several different ways. One such way is if it moves over land, thus depriving it of the warm water it needs to power itself, quickly losing strength. Most strong storms lose their strength very rapidly after landfall and become disorganized areas of low pressure within a day or two, or evolve into extratropical cyclones. While there is a chance a tropical cyclone could regenerate if it managed to get back over open warm water, if it remains over mountains for even a short time, it can rapidly lose its structure. Many storm fatalities occur in mountainous terrain, as the dying storm unleashes torrential rainfall, leading to deadly floods and mudslides, similar to those that happened with Hurricane Mitch in 1998. Additionally, dissipation can occur if a storm remains in the same area of ocean for too long, mixing the upper 30meters (100feet) of water. This occurs because the cyclone draws up colder water from deeper in the sea through upwelling, and causes the water surface to become too cool to support the storm. Without warm surface water, the storm cannot survive.


          A tropical cyclone can dissipate when it moves over waters significantly below 26.5C. This will cause the storm to lose its tropical characteristics (i.e. thunderstorms near the centre and warm core) and become a remnant low pressure area, which can persist for several days. This is the main dissipation mechanism in the Northeast Pacific ocean. Weakening or dissipation can occur if it experiences vertical wind shear, causing the convection and heat engine to move away from the centre; this normally ceases development of a tropical cyclone. Additionally, its interaction with the main belt of the Westerlies, by means of merging with a nearby frontal zone, can cause tropical cyclones to evolve into extratropical cyclones. This transition can take 13 days. Even after a tropical cyclone is said to be extratropical or dissipated, it can still have tropical storm force (or occasionally hurricane/typhoon force) winds and drop several inches of rainfall. In the Pacific ocean and Atlantic ocean, such tropical-derived cyclones of higher latitudes can be violent and may occasionally remain at hurricane or typhoon-force wind speeds when they reach the west coast of North America. These phenomena can also affect Europe, where they are known as European windstorms; Hurricane Iris's extratropical remnants are an example of such a windstorm from 1995. Additionally, a cyclone can merge with another area of low pressure, becoming a larger area of low pressure. This can strengthen the resultant system, although it may no longer be a tropical cyclone.


          


          Artificial dissipation


          In the 1960s and 1970s, the United States government attempted to weaken hurricanes through Project Stormfury by seeding selected storms with silver iodide. It was thought that the seeding would cause supercooled water in the outer rainbands to freeze, causing the inner eyewall to collapse and thus reducing the winds. The winds of Hurricane Debbiea hurricane seeded in Project Stormfurydropped as much as 30%, but Debby regained its strength after each of two seeding forays. In an earlier episode in 1947, disaster struck when a hurricane east of Jacksonville, Florida promptly changed its course after being seeded, and smashed into Savannah, Georgia. Because there was so much uncertainty about the behaviour of these storms, the federal government would not approve seeding operations unless the hurricane had a less than 10% chance of making landfall within 48 hours, greatly reducing the number of possible test storms. The project was dropped after it was discovered that eyewall replacement cycles occur naturally in strong hurricanes, casting doubt on the result of the earlier attempts. Today, it is known that silver iodide seeding is not likely to have an effect because the amount of supercooled water in the rainbands of a tropical cyclone is too low.


          Other approaches have been suggested over time, including cooling the water under a tropical cyclone by towing icebergs into the tropical oceans. Other ideas range from covering the ocean in a substance that inhibits evaporation, dropping large quantities of ice into the eye at very early stages of development (so that the latent heat is absorbed by the ice, instead of being converted to kinetic energy that would feed the positive feedback loop), or blasting the cyclone apart with nuclear weapons. Project Cirrus even involved throwing dry ice on a cyclone. These approaches all suffer from one flaw above many others: tropical cyclones are simply too large for any of the weakening techniques to be practical.


          


          Effects
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          Tropical cyclones out at sea cause large waves, heavy rain, and high winds, disrupting international shipping and, at times, causing shipwrecks. Tropical cyclones stir up water, leaving a cool wake behind them, which causes the region to be less favourable for subsequent tropical cyclones. On land, strong winds can damage or destroy vehicles, buildings, bridges, and other outside objects, turning loose debris into deadly flying projectiles. The storm surge, or the increase in sea level due to the cyclone, is typically the worst effect from landfalling tropical cyclones, historically resulting in 90% of tropical cyclone deaths. The broad rotation of a landfalling tropical cyclone, and vertical wind shear at its periphery, spawns tornadoes. Tornadoes can also be spawned as a result of eyewall mesovortices, which persist until landfall.


          Within the last two centuries, tropical cyclones have been responsible for the deaths of about 1.9million persons worldwide. Large areas of standing water caused by flooding lead to infection, as well as contributing to mosquito-borne illnesses. Crowded evacuees in shelters increase the risk of disease propagation. Tropical cyclones significantly interrupt infrastructure, leading to power outages, bridge destruction, and hamper reconstruction efforts.


          Although cyclones take an enormous toll in lives and personal property, they may be important factors in the precipitation regimes of places they impact, as they may bring much-needed precipitation to otherwise dry regions. Tropical cyclones also help maintain the global heat balance by moving warm, moist tropical air to the middle latitudes and polar regions. The storm surge and winds of hurricanes may be destructive to human-made structures, but they also stir up the waters of coastal estuaries, which are typically important fish breeding locales. Tropical cyclone destruction spurs redevelopment, greatly increasing local property values.


          


          Observation and forecasting


          


          Observation
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          Intense tropical cyclones pose a particular observation challenge, as they are a dangerous oceanic phenomenon, and weather stations, being relatively sparse, are rarely available on the site of the storm itself. Surface observations are generally available only if the storm is passing over an island or a coastal area, or if there is a nearby ship. Usually, real-time measurements are taken in the periphery of the cyclone, where conditions are less catastrophic and its true strength cannot be evaluated. For this reason, there are teams of meteorologists that move into the path of tropical cyclones to help evaluate their strength at the point of landfall.


          Tropical cyclones far from land are tracked by weather satellites capturing visible and infrared images from space, usually at half-hour to quarter-hour intervals. As a storm approaches land, it can be observed by land-based Doppler radar. Radar plays a crucial role around landfall because it shows a storm's location and intensity every several minutes.


          In-situ measurements, in real-time, can be taken by sending specially equipped reconnaissance flights into the cyclone. In the Atlantic basin, these flights are regularly flown by United States government hurricane hunters. The aircraft used are WC-130 Hercules and WP-3D Orions, both four-engine turboprop cargo aircraft. These aircraft fly directly into the cyclone and take direct and remote-sensing measurements. The aircraft also launch GPS dropsondes inside the cyclone. These sondes measure temperature, humidity, pressure, and especially winds between flight level and the ocean's surface. A new era in hurricane observation began when a remotely piloted Aerosonde, a small drone aircraft, was flown through Tropical Storm Ophelia as it passed Virginia's Eastern Shore during the 2005 hurricane season. A similar mission was also completed successfully in the western Pacific ocean. This demonstrated a new way to probe the storms at low altitudes that human pilots seldom dare.
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          Forecasting


          Because of the forces that affect tropical cyclone tracks, accurate track predictions depend on determining the position and strength of high- and low-pressure areas, and predicting how those areas will change during the life of a tropical system. The deep layer mean flow, or average wind through the depth of the troposphere, is considered to be the best tool in determining track direction and speed. If storms are significantly sheared, use of wind speed measurements at a lower altitude, such as at the 700 hPa pressure surface (3000meters or 10000feet above sea level) will produce better predictions. Tropical forecasters also consider smoothing out short-term wobbles of the storm as it allows them to determine a more accurate long term trajectory. High-speed computers and sophisticated simulation software allow forecasters to produce computer models that predict tropical cyclone tracks based on the future position and strength of high- and low-pressure systems. Combining forecast models with increased understanding of the forces that act on tropical cyclones, as well as with a wealth of data from Earth-orbiting satellites and other sensors, scientists have increased the accuracy of track forecasts over recent decades. However, scientists are less skillful at predicting the intensity of tropical cyclones. The lack of improvement in intensity forecasting is attributed to the complexity of tropical systems and an incomplete understanding of factors that affect their development.


          


          Classifications, terminology, and naming


          


          Intensity classifications
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          Tropical cyclones are classified into three main groups, based on intensity: tropical depressions, tropical storms, and a third group of more intense storms, whose name depends on the region. For example, if a tropical storm in the Northwestern Pacific reaches hurricane-strength winds on the Beaufort scale, it is referred to as a typhoon; if a tropical storm passes the same benchmark in the Northeast Pacific Basin, or in the Atlantic, it is called a hurricane. Neither "hurricane" nor "typhoon" is used in the South Pacific.


          Additionally, as indicated in the table below, each basin uses a separate system of terminology, making comparisons between different basins difficult. In the Pacific Ocean, hurricanes from the Central North Pacific sometimes cross the International Date Line into the Northwest Pacific, becoming typhoons (such as Hurricane/Typhoon Ioke in 2006); on rare occasions, the reverse will occur. It should also be noted that typhoons with sustained winds greater than 130 knots (240 km/h or 150 mph) are called Super Typhoons by the Joint Typhoon Warning Centre.


           A tropical depression is an organized system of clouds and thunderstorms with a defined, closed surface circulation and maximum sustained winds of less than 17 m/s (33 kt, 38 mph, or 62 km/h). It has no eye and does not typically have the organization or the spiral shape of more powerful storms. However, it is already a low-pressure system, hence the name "depression." The practice of the Philippines is to name tropical depressions from their own naming convention when the depressions are within the Philippines' area of responsibility.


           A tropical storm is an organized system of strong thunderstorms with a defined surface circulation and maximum sustained winds between 17 and 32m/s (3463kt, 3973mph, or 62117km/h). At this point, the distinctive cyclonic shape starts to develop, although an eye is not usually present. Government weather services, other than the Philippines, first assign names to systems that reach this intensity (thus the term named storm).


           A hurricane or typhoon (sometimes simply referred to as a tropical cyclone, as opposed to a depression or storm) is a system with sustained winds of at least 33m/s (64kt, 74mph, or 118km/h). A cyclone of this intensity tends to develop an eye, an area of relative calm (and lowest atmospheric pressure) at the centre of circulation. The eye is often visible in satellite images as a small, circular, cloud-free spot. Surrounding the eye is the eyewall, an area about 1680 km (1050 mi) wide in which the strongest thunderstorms and winds circulate around the storm's centre. Maximum sustained winds in the strongest tropical cyclones have been estimated at about 85m/s (165kt, 190mph, 305km/h).


          
            
              	Tropical Cyclone Classifications (all winds are 10-minute averages)
            


            
              	Beaufort scale

              	10-minute sustained winds ( knots)

              	N Indian Ocean

              IMD

              	SW Indian Ocean

              MF

              	Australia

              BOM

              	SW Pacific

              FMS

              	NW Pacific

              JMA

              	NW Pacific

              JTWC

              	NE Pacific &

              N Atlantic

              NHC & CPHC
            


            
              	06

              	<28

              	Depression

              	Trop. Disturbance

              	Tropical Low

              	Tropical Depression

              	Tropical Depression

              	Tropical Depression

              	Tropical Depression
            


            
              	7

              	2829

              	Deep Depression

              	Depression
            


            
              	3033

              	Tropical Storm

              	Tropical Storm
            


            
              	89

              	3447

              	Cyclonic Storm

              	Moderate Tropical Storm

              	Trop. Cyclone (1)

              	Tropical Cyclone

              	Tropical Storm
            


            
              	10

              	4855

              	Severe Cyclonic Storm

              	Severe Tropical Storm

              	Tropical Cyclone (2)

              	Severe Tropical Storm
            


            
              	11

              	5663

              	Typhoon

              	Hurricane (1)
            


            
              	12

              	6472

              	Very Severe Cyclonic Storm

              	Tropical Cyclone

              	Severe Tropical Cyclone (3)

              	Typhoon
            


            
              	7385

              	Hurricane (2)
            


            
              	8689

              	Severe Tropical Cyclone (4)

              	Major Hurricane (3)
            


            
              	9099

              	Intense Tropical Cyclone
            


            
              	100106

              	Major Hurricane (4)
            


            
              	107114

              	Severe Tropical Cyclone (5)
            


            
              	115119

              	Very Intense Tropical Cyclone

              	Super Typhoon
            


            
              	>120

              	Super Cyclonic Storm

              	Major Hurricane (5)
            

          


          


          Origin of storm terms
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          The word typhoon, used today in the Northwest Pacific, may be derived from Urdu, Persian and Arabic ţūfān (طوفان), which in turn originates from Greek tuphōn (ώ), a monster in Greek mythology responsible for hot winds. The related Portuguese word tufo, used in Portuguese for typhoons, is also derived from Greek tuphōn.


          The word hurricane, used in the North Atlantic and Northeast Pacific, is derived from the name of a native Caribbean Amerindian storm god, Huracan, via Spanish huracn. (Huracan is also the source of the word Orcan, another word for the European windstorm. These events should not be confused.) Huracan became the Spanish term for hurricanes.


          


          Naming


          Storms reaching tropical storm strength were initially given names to eliminate confusion when there are multiple systems in any individual basin at the same time which assists in warning people of the coming storm. In most cases, a tropical cyclone retains its name throughout its life; however, under special circumstances, tropical cyclones may be renamed while active. These names are taken from lists which vary from region to region and are drafted a few years ahead of time. The lists are decided upon, depending on the regions, either by committees of the World Meteorological Organization (called primarily to discuss many other issues), or by national weather offices involved in the forecasting of the storms. Each year, the names of particularly destructive storms (if there are any) are "retired" and new names are chosen to take their place.


          


          Notable tropical cyclones


          Tropical cyclones that cause extreme destruction are rare, though when they occur, they can cause great amounts of damage or thousands of fatalities.


          The 1970 Bhola cyclone is the deadliest tropical cyclone on record, killing over 300,000 people and potentially as many as 1 million after striking the densely populated Ganges Delta region of Bangladesh on November 13, 1970. Its powerful storm surge was responsible for the high death toll. The North Indian cyclone basin has historically been the deadliest basin, with several cyclones since 1900 killing over 100,000 people, all in Bangladesh. Elsewhere, Typhoon Nina killed 29,000 in China due to a 2000-year flood which caused 62dams including the Banqiao Dam to fail; another 145,000 died during the subsequent famine and epidemic. The Great Hurricane of 1780 is the deadliest Atlantic hurricane on record, killing about 22,000 people in the Lesser Antilles. A tropical cyclone does need not be particularly strong to cause memorable damage, primarily if the deaths are from rainfall or mudslides. Tropical Storm Thelma in November 1991 killed thousands in the Philippines, while in 1982, the unnamed tropical depression that eventually became Hurricane Paul killed around 1,000 people in Central America.


          Hurricane Katrina is estimated as the costliest tropical cyclone worldwide, causing $81.2 billion in property damage (2005 USD) with overall damage estimates exceeding $100 billion (2005 USD). Katrina killed at least 1,836 people after striking Louisiana and Mississippi as a major hurricane in August 2005. The Galveston Hurricane of 1900 is the deadliest natural disaster in the United States, killing an estimated 6,000 to 12,000 people in Galveston, Texas. Hurricane Iniki in 1992 was the most powerful storm to strike Hawaii in recorded history, hitting Kauai as a Category 4 hurricane, killing six people, and causing U.S. $3billion in damage. Other destructive Eastern Pacific hurricanes include Pauline and Kenna, both causing severe damage after striking Mexico as major hurricanes. In March 2004, Cyclone Gafilo struck northeastern Madagascar as a powerful cyclone, killing 74, affecting more than 200,000, and becoming the worst cyclone to affect the nation for over 20 years.
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          The most intense storm on record was Typhoon Tip in the northwestern Pacific Ocean in 1979, which reached a minimum pressure of 870 mbar (25.69 inHg) and maximum sustained wind speeds of 165knots (190mph, 305km/h). Tip, however, does not solely hold the record for fastest sustained winds in a cyclone. Typhoon Keith in the Pacific and Hurricanes Camille and Allen in the North Atlantic currently share this record with Tip. Camille was the only storm to actually strike land while at that intensity, making it, with 165knots (190mph, 305km/h) sustained winds and 210mph (335km/h) gusts, the strongest tropical cyclone on record at landfall. Typhoon Nancy in 1961 had recorded wind speeds of 185knots (215mph, 345km/h), but recent research indicates that wind speeds from the 1940s to the 1960s were gauged too high, and this is no longer considered the storm with the highest wind speeds on record. Similarly, a surface-level gust caused by Typhoon Paka on Guam was recorded at 205knots (235mph, 380km/h). Had it been confirmed, it would be the strongest non-tornadic wind ever recorded on the Earth's surface, but the reading had to be discarded since the anemometer was damaged by the storm.


          In addition to being the most intense tropical cyclone on record, Tip was the largest cyclone on record, with tropical storm-force winds 2,170km (1,350miles) in diameter. The smallest storm on record, Cyclone Tracy, was roughly 100km (60miles) wide before striking Darwin, Australia in 1974.


          Hurricane John is the longest-lasting tropical cyclone on record, lasting 31 days in 1994. Prior to the advent of satellite imagery in 1961, however, many tropical cyclones were underestimated in their durations. John is the second longest-tracked tropical cyclone in the Northern Hemisphere on record, behind Typhoon Ophelia of 1960 which had a path of 8,500miles (12,500km). Reliable data for Southern Hemisphere cyclones is unavailable.


          


          Long term activity trends
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          While the number of storms in the Atlantic has increased since 1995, there is no obvious global trend; the annual number of tropical cyclones worldwide remains about 8710. However, the ability of climatologists to make long-term data analysis in certain basins is limited by the lack of reliable historical data in some basins, primarily in the Southern Hemisphere. In spite of that, there is some evidence that the intensity of hurricanes is increasing. Kerry Emanuel stated, "Records of hurricane activity worldwide show an upswing of both the maximum wind speed in and the duration of hurricanes. The energy released by the average hurricane (again considering all hurricanes worldwide) seems to have increased by around 70% in the past 30 years or so, corresponding to about a 15% increase in the maximum wind speed and a 60% increase in storm lifetime."


          Atlantic storms are becoming more destructive financially, since five of the ten most expensive storms in United States history have occurred since 1990. This can be attributed to the increased intensity and duration of hurricanes striking North America, and to a greater degree, the number of people living in susceptible coastal areas, following increased development in the region since the last surge in Atlantic hurricane activity in the 1960s.


          Often in part because of the threat of hurricanes, many coastal regions had sparse population between major ports until the advent of automobile tourism; therefore, the most severe portions of hurricanes striking the coast may have gone unmeasured in some instances. The combined effects of ship destruction and remote landfall severely limit the number of intense hurricanes in the official record before the era of hurricane reconnaissance aircraft and satellite meteorology. Although the record shows a distinct increase in the number and strength of intense hurricanes, therefore, experts regard the early data as suspect.


          The number and strength of Atlantic hurricanes may undergo a 50-70 year cycle, also known as the Atlantic Multidecadal Oscillation. Although more common since 1995, few above-normal hurricane seasons occurred during 1970-1994. Destructive hurricanes struck frequently from 1926-60, including many major New England hurricanes. Twenty-one Atlantic tropical storms formed in 1933, a record only recently exceeded in 2005, which saw 28 storms. Tropical hurricanes occurred infrequently during the seasons of 1900-1925; however, many intense storms formed during 1870-1899. During the 1887 season, 19 tropical storms formed, of which a record 4 occurred after 1 November and 11 strengthened into hurricanes. Few hurricanes occurred in the 1840s to 1860s; however, many struck in the early 1800s, including an 1821 storm that made a direct hit on New York City. Some historical weather experts say these storms may have been as high as Category 4 in strength.


          These active hurricane seasons predated satellite coverage of the Atlantic basin. Before the satellite era began in 1960, tropical storms or hurricanes went undetected unless a reconnaissance aircraft encountered one, a ship reported a voyage through the storm, or a storm hit land in a populated area. The official record, therefore, could miss storms in which no ship experienced gale-force winds, recognized it as a tropical storm (as opposed to a high-latitude extra-tropical cyclone, a tropical wave, or a brief squall), returned to port, and reported the experience.


          


          Global warming


          The U.S. National Oceanic and Atmospheric Administration Geophysical Fluid Dynamics Laboratory performed a simulation to determine if there is a statistical trend in the frequency or strength of cyclones over time. The simulation concluded "the strongest hurricanes in the present climate may be upstaged by even more intense hurricanes over the next century as the earth's climate is warmed by increasing levels of greenhouse gases in the atmosphere."


          In an article in Nature, Kerry Emanuel stated that potential hurricane destructiveness, a measure combining hurricane strength, duration, and frequency, "is highly correlated with tropical sea surface temperature, reflecting well-documented climate signals, including multidecadal oscillations in the North Atlantic and North Pacific, and global warming." Emanuel predicted "a substantial increase in hurricane-related losses in the twenty-first century.". Similarly, P.J. Webster and others published an article in Science examining the "changes in tropical cyclone number, duration, and intensity" over the last 35 years, the period when satellite data has been available. Their main finding was although the number of cyclones decreased throughout the planet excluding the north Atlantic Ocean, there was a great increase in the number and proportion of very strong cyclones.


          The strength of the reported effect is surprising in light of modeling studies that predict only a one half category increase in storm intensity as a result of a ~2 C global warming. Such a response would have predicted only a ~10% increase in Emanuel's potential destructiveness index during the twentieth century rather than the ~75-120% increase he reported. Secondly, after adjusting for changes in population and inflation, and despite a more than 100% increase in Emanuel's potential destructiveness index, no statistically significant increase in the monetary damages resulting from Atlantic hurricanes has been found.


          Both Emanuel and Webster et al. consider sea surface temperatures to be vital in the development of cyclones. Though neither study can directly link hurricanes with global warming, the increase in sea surface temperatures is believed to be due to both global warming and nature variability, e.g. the hypothesized Atlantic Multidecadal Oscillation (AMO), though an exact attribution has not been defined. However, recent temperatures are the warmest ever observed for many ocean basins.


          In February 2007, the United Nations Intergovernmental Panel on Climate Change released its fourth assessment report on climate change. The report noted many observed changes in the climate, including atmospheric composition, global average temperatures, ocean conditions, among others. The report concluded the observed increase in tropical cyclone intensity is larger than climate models predict. Additionally, the report considered that it is likely that storm intensity will continue to increase through the 21st century, and declared it more likely than not that there has been some human contribution to the increases in tropical cyclone intensity. However, there is no universal agreement about the magnitude of the effects anthropogenic global warming has on tropical cyclone formation, track, and intensity. For example, critics such as Chris Landsea assert that man-made effects would be "quite tiny compared to the observed large natural hurricane variability." A statement by the American Meteorological Society on February 1, 2007 stated that trends in tropical cyclone records offer "evidence both for and against the existence of a detectable anthropogenic signal" in tropical cyclogenesis. Although many aspects of a link between tropical cyclones and global warming are still being "hotly debated", a point of agreement is that no individual tropical cyclone or season can be attributed to global warming.


          


          Related cyclone types
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          In addition to tropical cyclones, there are two other classes of cyclones within the spectrum of cyclone types. These kinds of cyclones, known as extratropical cyclones and subtropical cyclones, can be stages a tropical cyclone passes through during its formation or dissipation.


          An extratropical cyclone is a storm that derives energy from horizontal temperature differences, which are typical in higher latitudes. A tropical cyclone can become extratropical as it moves toward higher latitudes if its energy source changes from heat released by condensation to differences in temperature between air masses; additionally, although not as frequently, an extratropical cyclone can transform into a subtropical storm, and from there into a tropical cyclone. From space, extratropical storms have a characteristic " comma-shaped" cloud pattern. Extratropical cyclones can also be dangerous when their low-pressure centers cause powerful winds and very high seas.


          A subtropical cyclone is a weather system that has some characteristics of a tropical cyclone and some characteristics of an extratropical cyclone. They can form in a wide band of latitudes, from the equator to 50. Although subtropical storms rarely have hurricane-force winds, they may become tropical in nature as their cores warm. From an operational standpoint, a tropical cyclone is usually not considered to become subtropical during its extratropical transition.


          


          Tropical cyclones in popular culture


          In popular culture, tropical cyclones have made appearances in different types of media, including films, books, television, music, and electronic games. The media can have tropical cyclones that are entirely fictional, or can be based on real events. For example, George Rippey Stewart's Storm, a best-seller published in 1941, is thought to have influenced meteorologists into giving female names to Pacific tropical cyclones. Another example is the hurricane in The Perfect Storm, which describes the sinking of the Andrea Gail by the 1991 Halloween Nor'easter. Also, hypothetical hurricanes have been featured in parts of the plots of series such as The Simpsons, Invasion, Family Guy, Seinfeld, CSI Miami, and Dawson's Creek. In 1991, NBC aired "Hurricane Saturday", a major crossover event featuring the shows The Golden Girls, Empty Nest, and Nurses. With all 3 shows set in Miami, characters were able to interact with each other while trying to ride out fictional Hurricane Gill. The 2004 film The Day After Tomorrow includes several mentions of actual tropical cyclones as well as featuring fantastical "hurricane-like" non-tropical Arctic storms.
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              	Formed

              	June 4, 2001
            


            
              	Dissipated

              	June 18, 2001
            


            
              	Highest

              winds

              	
                
                  
                    	60 mph (95 km/h) (1-minutesustained)
                  

                

              
            


            
              	Lowest pressure

              	1000 mbar ( hPa; 29.54 inHg)
            


            
              	Fatalities

              	41 direct, 14 indirect
            


            
              	Damage

              	$5.5billion (2001USD)

              $6.7billion (2008USD)
            


            
              	Areas

              affected

              	Texas (particularly around Houston), Louisiana, most of the Eastern United States
            


            
              	Part of the

              2001 Atlantic hurricane season
            

          


          Tropical Storm Allison was a tropical storm that devastated southeast Texas in June of the 2001 Atlantic hurricane season. The first storm of the season, Allison lasted unusually long for a June storm, remaining tropical or subtropical for 15 days. The storm developed from a tropical wave in the northern Gulf of Mexico on June 4, 2001, and struck the northern Texas coast shortly thereafter. It drifted northward through the state, turned back to the south, and re-entered the Gulf of Mexico. The storm continued to the east-northeast, made landfall on Louisiana, then moved across the southeast United States and Mid-Atlantic. Allison was the first storm since Tropical Storm Frances in 1998 to strike the northern Texas coastline.


          The storm dropped heavy rainfall along its path, peaking at over 40 inches (1,000 mm) in Texas. The worst flooding occurred in Houston, where most of Allison's damage occurred: 30,000 became homeless after the flooding destroyed 2,744 homes. Downtown Houston was inundated with flooding, causing severe damage to hospitals and businesses. Twenty-three people died in Texas. Throughout its entire path, Allison caused $6.4billion (2007USD) in damage and 41 deaths. Aside from Texas, the places worst hit were Louisiana and southeastern Pennsylvania.


          Following the storm, President George W. Bush designated 75 counties along Allison's path as disaster areas (the first time he had to do so), which enabled the citizens affected to apply for aid. Allison is the only tropical storm to have its name retired without ever having reached hurricane strength.


          


          Storm history
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          A tropical wave moved off the coast of Africa on May 21. It moved westward across the shear-ridden Atlantic Ocean, retaining little convection on its way. After moving across South America and the southwestern Caribbean Sea, the wave entered the eastern North Pacific Ocean on June 1. A low-level circulation developed on June 2 while 230miles (370km) south-southeast of Salina Cruz, Mexico. Southerly flow forced the system northward, and the wave moved inland on June 3. The low-level circulation dissipated, though the mid-level circulation persisted. It emerged into the Gulf of Mexico on June 4, and developed deep convection on its eastern side. On June 5, the mid-level circulation extended to the surface, and organized into Tropical Storm Allison while just 140miles (225km) to the south of Galveston, Texas.
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          Allison initially had subtropical characteristics with an upper level low to the southwest of the circulation. Despite this, the storm quickly strengthened to a 60mph (95km/h) storm, though tropical storm force winds extended up to 230miles (370km) east of the centre. Allison weakened while nearing the Texas coastline, and struck near Freeport, Texas as a 50mph (80km/h) tropical storm late on June 5. The storm quickly weakened over land, and the National Hurricane Centre discontinued advisories early on June 6. The depression drifted northward until reaching Lufkin, Texas, where it stalled due to a high pressure system to its north. On June 8, the depression drifted to the south, then to the southwest. Early on June 10, Allison again reached the Gulf of Mexico just 22miles (35km) west of its original landfall location. Due to dry air and moderate westerly wind shear, the storm transformed into a subtropical cyclone. While the subtropical depression moved eastward, a new low level circulation redeveloped to the east, and Allison quickly made landfall on Morgan City, Louisiana on June 11. Strong thunderstorms redeveloped over the circulation, and Allison strengthened into a subtropical storm over southeastern Louisiana.
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          Allison re-strengthened to reach winds of 45mph (72km/h), and an eyewall feature briefly existed. The feature was transient, and Allison quickly weakened back to a tropical depression. The depression tracked to the east-northeast through Mississippi, Alabama, Georgia, and South Carolina before becoming nearly stationary near Wilmington, North Carolina. It drifted through the state, and accelerated to the northeast in response to an approaching cold front. Allison reached the Atlantic Ocean on June 17, and briefly reintensified to a subtropical storm through baroclinic processes. Allison became extratropical while south of Long Island on June 18, and was absorbed by the cold front on the next day.


          


          Preparations


          Shortly after the storm formed, officials in Galveston County, Texas issued a voluntary evacuation for the western end of Galveston Island, as the area was not protected by the Galveston Seawall. The ferry from the island to the Bolivar Peninsula was closed, while voluntary evacuations were issued in Surfside in Brazoria County. Voluntary evacuations were also suggested near Sabine Pass in Jefferson County, Texas, though few left. Also, when the National Hurricane Centre issued the first advisory on Allison, officials issued Tropical Storm Warnings from Sargent, Texas to Morgan City, Louisiana, just three hours before tropical storm winds were observed.


          After the storm made landfall, flash flood watches and warnings were issued for numerous areas in eastern Texas. Travel was discouraged due to the threat of flash flood. During the flood event, the National Weather Service in Houston issued 99 flash flood warnings with an average lead time of 40minutes; only nine warnings were false alarms. With an average lead time of 24minutes, the National Weather Service in Lake Charles, Louisiana issued 47flash flood warnings, of which eleven were false alarms. One flash flood occurred outside of the warning area. With an average lead time of 39minutes, the National Weather Service in New Orleans/Baton Rouge issued 87flash flood warnings, of which 30 were not followed by a flash flood. Five flash floods were not covered in the warning area.


          In Tallahassee, Florida, a shelter opened the day prior to Allison's movement northward through the area, seven staff members housing 12people. Two other shelters were on standby. Teams informed citizens in the Florida Panhandle of flood dangers.


          


          Impact


          
            
              Death Tolls by State
            

            
              	Area

              	Deaths
            


            
              	Texas

              	23
            


            
              	Louisiana

              	1
            


            
              	Mississippi

              	1
            


            
              	Florida

              	8
            


            
              	Virginia

              	1
            


            
              	Pennsylvania

              	7
            


            
              	Total

              	41
            

          


          Tropical Storm Allison was a major flood disaster throughout its path from Texas to the Mid-Atlantic. The worst of the flooding occurred in Houston, Texas, where over 35inches (890mm) of rain fell. Allison killed 41people, of which 27 drowned. The storm also caused over $5billion in damage (2001USD, $6.4billion 2007USD), making Allison the deadliest and costliest tropical storm on record in the United States.


          


          Texas


          Allison made landfall with a storm surge of two to three feet. Combined with waves on top, areas of Galveston Island experienced a wall of water 8feet (2.5m) in height, creating overwash along the coastline. The storm caused winds of up to 43mph (69km/h) at the Galveston Pier. While Allison was stalling over Texas, it dropped heavy rainfall across the state, including 9.77inches (248mm) in Galveston, 12.13inches (308mm) in Jamaica Beach, Texas, and other similar totals along the coast. Minimal beach erosion was reported. Impact was minimal near the coast.


          While moving northward through Texas as a minimal tropical depression, Allison produced minor wind gusts. Shortly after making landfall, the storm spawned a tornado in Manvel of Brazoria County, causing damage to one home. Within hours of making landfall, rainfall totals of 8 to 12 inches (200 to 300mm) were common in Galveston and Harris County. Flash flooding continued for days, with rainfall amounts across the state peaking at just over 40 inches (1,033mm) in northwestern Jefferson County. In the Port of Houston, a total of 36.99inches (940mm) was reported.
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          Houston experienced torrential rainfall in a short amount of time. At one site, 6.3inches (160mm) fell in just one hour, while 28.5inches (724mm) fell in only 12hours. The six-day rainfall in Houston amounted to 38.6inches (980mm). Two-thirds of the bayous and creeks in Harris County experienced 500-year flood events. Houston Intercontinental Airport, which typically receives 46.07inches (1170mm) of rain in a year, experienced 35.7% of its expected total in the first nine days of June.


          The deluge of rainfall flooded 95,000automobiles and 73,000houses throughout Harris County. Tropical Storm Allison destroyed 2,744homes, leaving 30,000homeless with residential damages totaling to $1.76billion (2001USD, $2.05billion 2007USD). Residential neighborhoods inside and to the north of Interstate 610 were hardest hit.


          Several hospitals in the Texas Medical Centre, the largest medical complex in the world, experienced severe damage from the storm, which hit quickly and with unexpected fury on a Friday evening. Hospital personnel were forced to evacuate thousands of patients in a major effort that included Coast Guard and Army helicopters. Many of the hospitals had lost all power, including back-up generators, meaning that patients had to be carried down dark stairwells by the staff in temperatures over 100 F (38 C). Patients who could not breathe on their own had to be continuously hand-pumped during the evacuation, which lasted hours. Most hospitals lost power and backup power when basements, the area where power and research data were kept, flooded. The Baylor College of Medicine experienced major damage, totaling $495million (2001USD, $577million 2007 USD). The medical school lost 90,000research animals, 60,000tumor samples, and 25years of research data. The University of Texas Health Science Centre at Houston, across the street, lost thousands of laboratory animals, including expensive genetic-specific mice. Decades of research was lost, including, for many scientists, their life's work. The UT-Houston gross anatomy lab, cyclotron, and other important facilities were completely destroyed. Throughout the Medical Centre, damage totaled to over $2billion (2001USD, $2.3billion 2007 USD). Most were reopened after a month, though it took much longer to become fully operational.
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          The underground tunnel system, which connects most large office buildings in downtown Houston, was submerged, as were many streets and parking garages adjacent to Buffalo Bayou. At the Theatre District, also in downtown, the Houston Symphony, Houston Grand Opera, and Alley Theatre lost millions of dollars of costumes, musical instruments, sheet music, archives and other artifacts. Local television stations ran all-night coverage of the deluge from June 8 through the next day, including KHOU-TV 11, which was forced to transmit its broadcast to a satellite truck when floodwaters entered its near-downtown production studio. By midnight June 9 nearly every freeway and major road in the city was under several feet of water, forcing hundreds of motorists to abandon their vehicles for higher ground. Eighteen-wheeled trucks were filmed floating down major freeways and highways, swept along by floodwaters.


          Despite massive flooding damage to entire neighborhoods there were no drowning deaths in flooded homes. In the area, there were 12deaths from driving, 6 from walking, 3 from electrocution, and 1 in an elevator. Elsewhere in Texas, a man drowned when swimming in a ditch in Mauriceville. Damage totaled to $5.2billion (2001USD, $6billion 2007 USD) throughout Texas.


          Though Allison's flooding was extreme, it was not unprecedented. Tropical Storm Amelia in 1978 dropped over 46inches (1170mm) of rainfall in Bluff, Texas, which remains the record highest rainfall for a single storm in the state of Texas. In addition, Tropical Storm Claudette in 1979 and a hurricane in 1921 produced rainfall totals of over 40inches (1015mm).


          


          Louisiana
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          While making its first landfall, Allison's large circulation dropped severe rains on southwest Louisiana. Days later, Allison hit the state as a subtropical storm, dropping more heavy rains to the area. Rainfall totals peaked at 29.86inches (758mm) in Thibodaux, the highest rainfall total in Louisiana from a tropical cyclone since a previous Tropical Storm Allison in 1989. Most of the southeastern portion of the state experienced over 10inches of rain (255mm). Winds were generally light, peaking at 38mph (61km/h) sustained in Lakefront with gusts to 53mph (85km/h) in Bay Gardene. The storm produced a storm surge of 2.5feet (0.75m) in Cameron as it was making landfall in Texas. While moving northward through Texas, the outer bands of the storm produced an F1 tornado near Zachary, damaging several trees and a power line. A man was killed when a damaged power line hit his truck.


          When Allison first made landfall, heavy rainfall flooded numerous houses and businesses. Minor wind gusts caused minor roof damage to 10houses in Cameron Parish, while its storm surge flooded portions of Louisiana Highway 82. When the system returned, more rainfall occurred, flooding over 1,000houses in St. Tammany Parish, 80 houses in Saint Bernard Parish, and hundreds of houses elsewhere in the state. The flooding also forced 1,800residents from their homes in East Baton Rouge Parish. The deluge left numerous roads impassable, while runoff resulted in severe river flooding. The Bogue Falaya River in Covington crested past its peak twice to near record levels. The Amite and Comite Rivers reached their highest levels since 1983. In addition, the levee along the Bayou Manchac broke, flooding roadways and more houses. Damage in Louisiana totaled to $65million (2001USD, $75million 2007 USD).


          


          Southeast United States
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          In Mississippi, Allison produced heavy rainfall of over 10inches (255mm) in one night, while some areas in the southwestern portion of the state received over 15inches (380mm). The flooding damaged numerous houses and flooded many roadways. Thunderstorms from the storm produced four tornadoes, including one in Gulfport, Mississippi that damaged 10 houses. Severe thunderstorms in George County damaged 15 houses, destroyed 10, and injured five people. Damage in Mississippi totaled to over $1million (2001USD, $1.2million 2007 USD). Rainfall in Alabama was moderate, with areas near Mobile experiencing more than 10inches (255mm). Heavy rainfall closed several roads in Crenshaw County. The storm, combined with a high pressure, produced coastal flooding in southern Alabama. Allison produced an F0 tornado in southwest Mobile County that caused minor roof damage and another F0 tornado in Covington County that caused minor damage to six homes and a church.


          The storm, combined with a high pressure system, produced a strong pressure gradient, resulting in strong rip currents off the coast of Florida. The currents prompted sirens, which are normally used for storm warnings, to be activated in Pensacola Beach. The rip currents killed 5 off the coast of Florida. Outer rain bands from the storm dropped heavy rainfall across the Florida Panhandle of over 11inches (280mm) in one day. The Tallahassee Regional Airport recorded 10.13inches (257mm) in 24 hours, breaking the old 24 hour record set in 1969. Throughout the state, Allison destroyed 10homes and damaged 599, 196 severely, primarily in Leon County. Including the deaths from rip currents, Allison killed eight people in Florida and caused $20million (2001USD, $23million 2007USD) in damage.


          Over Georgia, the storm dropped heavy rainfall of 10inches (255mm) in 24hours in locations. The deluge caused rivers to crest past their banks, including the Oconee River at Milledgeville which peaked at 33.7feet (10.3m). The rainfall, which was heaviest across the southwestern portion of the state, washed out several bridges and roads, and flooded many other roads. Georgia governor Roy Barnes declared a state of emergency for seven counties in the state. The storm also spawned two tornadoes. In South Carolina, Allison's outer bands produced 10tornadoes and several funnel clouds, though most only caused minor damage limited to a damaged courthouse, snapped trees and downed power lines. Allison produced from 12 to 16inches (305 to 406mm) of rainfall in North Carolina, closing nearly all roads in Martin County and damaging 25homes. The severe flooding washed out a bridge in eastern Halifax County and flooded numerous cars. Wet roads caused nine traffic accidents throughout the state.


          


          Mid-Atlantic and Northeast United States
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          In Virginia, Allison produced light rainfall, with the southeastern and south-central portions of the state experiencing over 3inches (76mm). A tree in a saturated ground fell over and killed one person. Allison also produced one tornado in the state. Washington, D.C. experienced moderate rainfall from the storm, totaling to 2.59inches (66mm) in Georgetown. In Maryland, rainfall from Tropical Depression Allison totaled to 7.5inches (190mm) in Denton, closing eleven roads and causing washouts on 41 others. The Maryland Eastern Shore experienced only minor rainfall from one to two inches (25 to 50 mm). Damage was light, and no deaths were reported. In Delaware, the storm produced moderate rainfall, peaking at 4.2inches (106mm) in Greenwood. No damage was reported.


          Allison, in combination with an approaching frontal boundary, dropped heavy rainfall across southeastern Pennsylvania, peaking at 10.17inches (258mm) in Chalfont in Bucks County and over 3inches (76mm) in portions of Philadelphia. The rainfall caused rivers to rise, with the Neshaminy Creek in Langhorne peaking at 16.87feet (5.1m). Several other rivers and creeks in southeastern Pennsylvania crested at over 10feet (3m). The rainfall downed numerous weak trees and power lines, leaving 70,000 without power during the storm. The flooding washed out several roads and bridges, including a few SEPTA rail lines. In addition, the rainfall destroyed 241homes and damaged 1,386 others. Flooding at a Dodge dealership totaled 150vehicles. Hundreds of people were forced to be rescued from damaged buildings from flood waters. The flooding dislodged a clothes dryer in the basement of the "A" building of the Village Green Apartment Complex in Upper Moreland Township, breaking a natural gas line. The gas leak resulted in an explosion and an ensuing fire that killed six people. Firefighters were unable to render assistance as the building was completely surrounded by floodwaters. Additionally, one man drowned in his vehicle in a river. Damage in Pennsylvania totaled to $215million (2001USD, $250million 2007USD).


          In New Jersey, the storm produced heavy rainfall, peaking at 8.1inches (205mm) in Tuckerton. The rains also caused river flooding, including the north branch of the Metedeconk River in Lakewood which crested at 8feet (2.5m). The flooding, severe at places, closed several roads, including numerous state highways. Gusty winds of up to 44mph (71km/h) in Atlantic City downed weak trees and power lines, leaving over 13,000 without power. Several people had to be rescued from high waters, though no fatalities occurred in the state. Overall damage was minimal.


          Tropical Storm Allison caused flash flooding in New York, dropping up to 3inches (75mm) of rain in one hour in several locations and peaking at 5.73inches (146mm) in Granite Springs. The rains also caused river flooding, including the Mahwah River which crested at 3.79 feet (1.2 m). Allison's rainfall damaged 24 houses and several stores, while the flooding closed several major highways in the New York City area. Overall damage was light, and no fatalities occurred in New York due to Allison. Similarly, rainfall in Connecticut peaked at 7.2inches (183mm) in Pomfret, closing several roads and causing minor damage to numerous houses. The Yantic River at Yantic crested at 11.1feet (3.4m), while a state road was closed when a private dam in Hampton failed from the rainfall. In Rhode Island, Allison produced up to 7.1inches (180mm) of rainfall in North Smithfield, washing out several roads and houses, and destroying a log house in Foster.


          An isolated severe thunderstorm in the outer bands of Allison produced an F1 tornado in Worcester and Middlesex Counties in Massachusetts, impacting over 100trees and damaging one house and one small camper. A microburst in Leominster and another in Shirley damaged several trees. Lightning from the storm hit two houses, causing significant damage there but little elsewhere. Allison also produced moderate rainfall in the state, mainly ranging from 3 to 5inches (75 to 125mm). The rainfall caused drainage and traffic problems. Damage in Massachusetts totaled to $400,000 (2001USD, $466,000 2007USD).


          


          Aftermath


          Within weeks of the disaster, President George W. Bush declared 28counties in Texas, southern Louisiana, southern Mississippi, northwestern Florida, and southeastern Pennsylvania as disaster areas. The declarations allowed affected citizens to receive aid for temporary housing, emergency home repairs, and other serious disaster-related expenses. FEMA also provided 75% for the cost of debris removal, emergency services related to the disaster, and repairing or replacing damaged public facilities, such as roads, bridges and utilities.
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          A few weeks after Allison, FEMA opened six disaster recovery centers across southeast Texas, which provided recovery information to those who applied for disaster assistance. The American Red Cross and the Salvation Army opened 48shelters at the peak of need for people driven from their homes, which served nearly 300,000meals. After the extensive damage to Houston hospitals, the U. S. Public Health Service team set up a temporary hospital at the Houston Police Academy. The team of 87medical personnel served over 1,000patients within two weeks of Allison's passage. Similarly, the National Disaster Medical System deployed a temporary hospital to Houston with 88 professionals, aiding nearly 500 people. Debris removal, which was initially slow, was aided by FEMA to expedite the removal process. FEMA provided 75% of the federal cost of the removal. Thirty-five volunteer services provided aid for the flood victims in Texas, including food, clothing, and volunteers to help repair the houses.
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          After nearly 50,000cars were flooded and ruined, many people attempted to sell the cars across the country without telling of the car's history. Following the extreme flooding, a mosquito outbreak occurred, though FEMA provided aid to control the problem. Health officials also recommended disinfecting private wells with bleach, due to possible contamination from the severe flooding. Many people took advantage of the flood victims, including fraudulent contractors and suppliers raising the price of goods more than is actually justified.


          By six months after the storm, around 120,000 Texas citizens applied for federal disaster aid, totaling to $1.05billion (2001USD, $1.22billion 2007USD). 17% of that was spent for temporary housing. In addition, Disaster Unemployment Assistance totaled to just under $1 million, while business loans totaled to $389million (2001USD, $454million 2007USD).


          Like in Texas, a mosquito outbreak occurred in Louisiana. Only pesticides acceptable to the US Environmental Protection Agency and the US Fish and Wildlife Service were allowed to be used. FEMA officials warned homeowners of the dangers of floodwaters, including mold, mildew, and bacteria. By three months after the storm, just under 100,000 Louisiana citizens applied for federal aid, totaling to over $110million (2001USD, $128million 2007USD). $25million (2001USD, $29million 2007USD) of the total was for business loans, while an additional $8 million was for public assistance for communities and state agencies. More than 750 flood victims in Florida applied for governmental aid, totaling to $1.29million (2001USD, $1.5million 2007USD). In Pennsylvania, 1,670 flood victims applied for federal aid, totaling to $11.5million (2001USD, $13.4million 2007USD). $3.4million (2001USD, $4million 2007USD) of the total was to replace a SEPTA rail bridge over the Sandy Run Creek in Fort Washington.


          


          Retirement


          The name Allison was retired in the spring of 2002 and will never again be used in the Atlantic basin; the 2001 incarnation of Allison is the only Atlantic tropical system to have its name retired without reaching hurricane strength. The name was replaced with Andrea in the 2007 season.
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              	Formed

              	July 8, 2006
            


            
              	Dissipated

              	July 16, 2006
            


            
              	Highest

              winds

              	
                
                  
                    	110 km/h (70 mph) (10-minutesustained)
                  


                  
                    	100 km/h (65 mph) (1-minutesustained)
                  

                

              
            


            
              	Lowest pressure

              	970 hPa ( mbar)
            


            
              	Fatalities

              	672
            


            
              	Damage

              	$4.4billion (2006USD)

              $4.7billion (2008USD)
            


            
              	Areas

              affected

              	Philippines, Taiwan, southeast China
            


            
              	Part of the

              2006 Pacific typhoon season
            

          


          Severe Tropical Storm Bilis (international designation: 0604, JTWC designation: 05W, designated Typhoon Florita by PAGASA and sometimes known as just Tropical Storm Bilis) was a tropical storm that caused significant damage to areas of the Philippines, Taiwan, and southeastern China. It was the fifth tropical storm of the 2006 Pacific typhoon season recognized by the Joint Typhoon Warning Centre. According to the Japan Meteorological Agency, Bilis was the fourth tropical storm of the season. The storm was also designated a typhoon by PAGASA, though it was never officially designated as such by the JMA. The word Bilis, submitted by the Philippines, means 'speed' or 'swiftness' in Tagalog.


          Despite never officially reaching typhoon strength, Bilis was responsible for $4.4 billion (2006 USD) in damage and 672 fatalities in the Philippines, Taiwan, and China. Most of the damage was caused by heavy rain, which triggered widespread flash flooding and landslides. Many of the areas Bilis flooded were later affected by Typhoon Kaemi, Typhoon Prapiroon, and intense Typhoon Saomai.


          


          Storm history
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          A tropical disturbance developed northeast of Yap on July 7 and slowly increased in organization. The Joint Typhoon Warning Centre (JTWC) issued a Tropical Cyclone Formation Alert on the disturbance later that day as it moved northwestward. By July 8, it had developed sufficient convection to be designated a tropical depression by the JTWC and the Japan Meteorological Agency (JMA). The depression continued to strengthen, and was designated Tropical Storm Bilis by the JMA early on July 9. The JTWC upgraded Bilis to tropical storm status later that day. On July 10, Bilis moved into the area of responsibility of the Philippine Atmospheric, Geophysical and Astronomical Services Administration (PAGASA), and was designated Tropical Storm Florita for local warnings.


          Over the next several days, Bilis moved generally northwestward toward Taiwan, slowly strengthening over open waters. Bilis was designated a severe tropical storm by the JMA on July 11, but the storm did not strengthen much further over the next few days due to a marginal upper-air environment and dry air entrainment. PAGASA upgraded the system to typhoon status on July 12, but the JMA never officially recognized the system as such in its advisories. Bilis reached its official peak intensity of 60 knots (110 km/h, 70 mph) later that day.


          Bilis made its first landfall in northern Taiwan on July 13, with an intensity of 55kt (100km/h, 65mph). After moving across northern Taiwan, Bilis made its second landfall in Fujian, China early on July 14 at the same intensity, then weakened into a tropical depression over land the next day. Bilis lingered as a tropical depression over southeastern China before degenerating into a remnant low on July 16. Despite becoming a remnant low, the remnants of Bilis maintained their identity for several days while moving westward over China, bringing heavy rains to inland areas.


          


          Preparations
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          On July 13, PAGASA issued Storm Signal Number 3, a warning for winds of 100  185 km/h (62  115 mph), for the Batanes and Calayan Islands. Storm Signal Number 2, for winds of 60  100 km/h (37  62 mph), was issued for northern Luzon, including the rest of Cagayan, Ilocos Norte, and Apayao. Storm Signal Number 1 (30  60 km/h, 19  37 mph) was raised for most of central Luzon, including much of the Cordillera Administrative Region and the northern half of the Ilocos Region. Schools and government offices in those regions were closed.


          The Hong Kong Observatory issued a typhoon warning for Fujian on July 11, well in advance of Bilis' final landfall. In response to the warning, officials evacuated over 800,000 people from Hunan and 70,000 from Zhejiang. In addition, 256,000 fishermen and workers were evacuated from coastal areas in southeastern China, and 220,000 ships were ordered to return to port. In Shanghai, the evacuations caused significant rail and bus delays, and more than 210 flights in and out of the city were canceled prior to landfall.


          


          Impact


          


          Philippines


          The strongest winds and heaviest rains were south and east of Bilis' centre, and its outer rainbands swept across Luzon in the Philippines, causing heavy rains, wind gusts to tropical storm force, flash flooding, and landslides. Bilis was responsible for 45 million pesos in damage and at least 14 deaths, including three in Baguio City, and six more in the Manila area.


          


          Taiwan


          Damage was light in Taiwan, due to Bilis' quick movement across the northern coast of the island. The Republic of China government reported four deaths, two which where the deaths of fishermen from mainland China whose boat ran aground on Matsu Island. Another man was electrocuted in the city of Taipei as a result of the storm. The cause of the fourth death is unknown.


          


          


          People's Republic of China
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          The storm made its second landfall in Fujian, China, and caused 43 deaths and 3 billion Chinese yuan in damage, mostly from flooding. Schools and tourist attractions in the province were closed for several days. Flooding killed 35 people in eastern Guangxi and 106 people in Guangdong. Eight more people were killed in Yunnan when a flash flood swept away some road workers' huts. A weather station in Guangdong reported a 5-hour rainfall total of 360.6 mm (14.2 inches).


          In Zhejiang, strong winds and heavy rain from Bilis caused 693 million yuan in damage, and a wind gust to 43 m/s (155km/h, 96mph) was reported.


          Several sections of the Beijing-Guangzhou railway, a main rail route in China, were blocked by flooding and landslides, causing many delays and diversions. One train was surrounded by floodwaters in Lechang, and passengers had to be evacuated to a nearby school. At least 274 trains were affected and the train company refunded nearly 2 million tickets. After three days of repair work, the rail service resumed normal operations on July 18.


          The most significant damage occurred in Hunan, where heavy flooding and mudslides destroyed over 31,000 homes and caused at least 345 deaths, with 89 people missing. Most of the damage and fatalities occurred in the village of Zixing, where local officials reported the flooding as the worst the area had seen in the past 100 years, and described the death toll as "unprecedented". In all, Bilis was responsible for 672 deaths, 208 people reported missing, and $4.4 billion (2006 USD) in damage to southeastern China.


          


          Aftermath


          Bilis and its associated flooding left over 400,000 people homeless, and over 2 million more had to be evacuated in the face of rising waters. Following the storm, the Red Cross Society of China provided food, blankets, and water purification kits to over 100,000 Hunan residents in mass evacuation shelters. The relief effort was complicated by an earthquake in Yunnan, as well as three more tropical cyclones: Typhoon Kaemi, Typhoon Prapiroon, and Typhoon Saomai. All of the storms were stronger than Bilis, and exacerbated flooding and other problems in the region.
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          Because of the sudden large increase in the number of reported deaths in Hunan in a matter of hours, Chinese government officials accused local officials of covering up damage and casualty details. The Ministry of Civil Affairs sent a team to Hunan to investigate the allegations, and issued a notice stating that anyone found to be covering up any damage details would be held accountable.


          The China Meteorological Administration released a press release after the storm and gave four reasons for the extensive damage. First, the storm decelerated after landfall and maintained its identity for 120 hours while moving south of due west. Secondly, the storm was asymmetric and rainfall concentrated in the southern semicircle. Also, the storm interacted with the active monsoon over the South China Sea, and the Hong Kong Observatory reported a 1-hour rainfall total of 115.1 mm (4.5 inches), a new record. Finally, previous rainfall had made the area wetter than normal and more prone to flooding.


          At the 39th annual meeting of the ESCAP/ WMO Typhoon Committee in Manila in December 2006, the name Bilis was retired, along with four other names. In December 2007, the committee selected the name Maliksi to replace Bilis on the Western Pacific basin name lists beginning in 2008.
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              	December 4, 2003
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              	December 9, 2003
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                    	65 mph (100 km/h) (1-minutesustained)
                  

                

              
            


            
              	Lowest pressure

              	993 mbar ( hPa; 29.34 inHg)
            


            
              	Fatalities

              	8 direct, 2 indirect
            


            
              	Damage

              	$8million (2003USD)

              $9.37million (2008USD)
            


            
              	Areas

              affected

              	Dominican Republic, Haiti, Puerto Rico
            


            
              	Part of the

              2003 Atlantic hurricane season
            

          


          Tropical Storm Odette was a rare out-of-season tropical storm that affected the Caribbean Sea in December of 2003. The fifteenth tropical storm of the 2003 Atlantic hurricane season, Odette formed near the coast of Panama a few days after the official end of the Atlantic hurricane season, and ultimately made landfall on the Dominican Republic as a moderate tropical storm.


          The storm caused heavy damage throughout the Dominican Republic from unusually heavy rainfall in December. Preparation preceding Odette's landfall resulted in only eight deaths and 14 injuries. Total damage is unknown, though crop damage in the Dominican Republic totaled to over $8 million (2003 USD, $8.8 million 2006 USD).


          


          Storm history
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          By November 30, the last day of the Atlantic hurricane season, a stationary front extended across eastern Cuba into the southwestern Caribbean Sea. On December 1, a low pressure area developed within the frontal zone just north of Panama, and an anticyclone aloft produced good outflow over the low-level centre. The low remained nearly stationary for the next several days, and it gradually became separated from the stationary front. Convection increased across the area due to moisture from the eastern Pacific Ocean and moderate divergence. Increased wind shear deteriorated the system on December 2, though convection redeveloped as the system started a northeast drift. On December 3 a mid-level circulation developed about 140miles (225km) north of the surface centre. Convection increased and became better organized as a weak tropical wave reached the area, and it is estimated the system developed into Tropical Depression Twenty at around 1200 UTC on December 4 while located about 345miles (560km) south of Kingston, Jamaica; initially, the depression was forecasted to track north-northeastward and pass over western Haiti.


          Upon being classified as a tropical cyclone, the depression was embedded within the southwesterly flow between a ridge over the eastern Caribbean Sea and a mid-latitude trough, which caused a steady east-northeast motion. The convection organized into a central dense overcast with a well-defined cloud band wrapping partially around the centre, and based on satellite imagery estimates the depression was upgraded to tropical storm status; late on December 4, the National Hurricane Centre named the storm Odette. After being named, the storm intensified despite moderate southwesterly wind shear, and an eye feature became evident on microwave satellite imagery. Additionally, about threefourths of a mid-level eyewall developed. The storm was assessed with winds of 4050mph (6585km/h), though the National Hurricane Centre remarked the winds could have been stronger due to lack of structural data. The eye feature diminished as the convective structure deteriorated slightly, and Hurricane Hunters first flew into the storm at around 1200UTC on December 5. Odette tracked over an area of warm sea surface temperatures, and the overall cloud pattern gradually improved; the Geophysical Fluid Dynamics Laboratory predicted the storm to attain hurricane status. Early on December 6, a TRMM overpass showed an 80% closed eyewall, and at 0600UTC Odette attained peak winds of 65mph (100km/h) while located about 245miles (395km/h) southwest of Santo Domingo, Dominican Republic.


          Upon reaching peak intensity, Odette had begun accelerating northeastward, which decreased wind shear and slightly increased its southwesterly outflow. The low-level centre decelerated as it approached Hispaniola, though the convection continued quickly northeastward. Failing to maintain vertical organization, Odette weakened slightly and made landfall on Jaragua National Park, in the Pedernales Province of the Dominican Republic, around 2300UTC on December 6 with winds of 60mph (95km/h). The circulation became disrupted as it crossed the country, and on December 7 it emerged into the Atlantic Ocean with winds of 45mph (75km/h). It accelerated to the northeast ahead of an approaching cold front, and late on December 7 Odette transitioned into an extratropical cyclone as its centre became embedded within the front. The remnants continued quickly northeastward before losing its identity within the frontal zone on December 9; the frontal zone that absorbed Odette also absorbed Tropical Storm Peter a few days later.


          


          Preparations
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          Prior to Odette's predicted arrival, the Dominican Republic government issued for the evacuation of more than 10,000 people, mostly from those living near rivers. At least 2,000 shelters were set up, capable of housing up to 800,000 people. In addition, the government mobilized the army to force those unwilling to leave from their homes. Such precautions were taken due to already saturated grounds from heavy rainfall three weeks prior.


          A tropical storm watch was issued between Santo Domingo and the Dominican Republic/Haiti border on the 4th 56 hours prior to landfall. This was raised to a tropical storm warning on the 5th while 32 hours before landfall. In addition, tropical storm warning were issued for all of the Haitian coastline and Jamaica.


          


          Impact


          While over the southwestern Caribbean Sea, Odette dropped heavy rainfall, including prior to its formation. For several days, the storm caused rains in Panama, Costa Rica, and the east coast of Nicaragua. In Colombia, the storm caused rainfall totals of up to 8 inches (200 mm) in Puerto Columbiana. In Jamaica, the storm dropped moderate rainfall, flooding several roads in Saint Ann and Saint Mary Parishes. Odette caused moderate damage and 8 deaths in the Dominican Republic.


          


          Dominican Republic
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          Winds from Tropical Storm Odette were relatively light across the Dominican Republic, with a peak gust of 60 mph occurring in Santo Domingo. The storm dropped heavy rainfall for several hours, amounting to a maximum of 9.07 inches (230 mm) in Isla Saona. Several other locations reported over 4 inches as well. The rainfall caused mudslides and flash flooding, forcing several rivers to overflow in combination with previous rains. In addition, a tornado was reported near Santo Domingo, destroying one house and uproofing several others.


          The flooding and mudslides damaged up to 60,000 homes and destroyed 34. Gusty winds caused power outages. River flooding caused two bridges to collapse, isolating several communities. Landslides buried several roads, though authorities quickly repaired them. The rainfall also flooded fields, resulting in severe crop damage. As much as 85% of the banana crop was lost, while the coffee crop suffered losses shortly before harvest season. Crop damage totaled to around $8 million (2003 USD, $8.8 million 2006 USD). In addition, excess flooding contaminated water supplies, leaving several areas without clean water or sanitation.


          In all, Tropical Storm Odette caused 8 deaths and 14 injuries, mostly due to flash flooding and mudslides. In addition, two indirect deaths are associated with the storm due to heart attacks. Neighboring Haiti experienced little from the storm.


          


          Puerto Rico and United States Virgin Islands
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          Though Odette passed 280 miles to the west of Mayagez, Puerto Rico, the storm caused moderate rainfall across Puerto Rico and the United States Virgin Islands. Rainfall in Puerto Rico was heaviest in the southeast, where a peak of 8.73 in (221.74 mm) was recorded in Jajome Alto. The storm also caused up to 2.2 in (55.9 mm) of rainfall in Christiansted on Saint Croix.


          Odette's rainfall caused flooding throughout the island's rivers. The river flooding destroyed three bridges, resulting in $20,000 in damages (2003 USD). The flooding also caused a mudslide near a cemetery in Humacao. The rainfall also covered numerous roads, though overall damage was minimal throughout Puerto Rico and the Virgin Islands.


          


          Aftermath


          In all, 65,000 people were affected by Tropical Storm Odette. The Dominican Republic Red Cross and Red Crescent deployed 105 volunteers to the impacted areas, primarily in the area of Monte Cristi. The organization provided food and hygiene kits to thousands of people, as well as mosquito nets. The Red Cross also gave a 5,000 liter water tank for the citizens in Monte Cristi, an area without clean water or sanitation.


          


          Records


          When Odette formed on December 4, it became the first tropical storm since the beginning of the modern tropical cyclone record to form in the Caribbean Sea in the month of December; a documented December Caribbean hurricane occurred in 1822. However, Tropical Storm Karen, which formed in November of 1989, persisted until December while located in the northwestern Caribbean Sea. In addition, Odette was the first Atlantic storm to form in the month of December since Hurricane Lili in 1984.


          The 2003 season was the first season since 1953 to have a pre-season storm and a post-season storm, with Ana in April and Odette.
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              	December 26, 2001
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              	December 28, 2001
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              winds

              	
                
                  
                    	85 km/h (50 mph) (10-minutesustained)
                  


                  
                    	140 km/h (85 mph) (1-minutesustained)
                  

                

              
            


            
              	Lowest pressure

              	1006 hPa ( mbar)
            


            
              	Fatalities

              	5direct
            


            
              	Damage

              	$3.6million (2001USD)

              $4.4million (2008USD)
            


            
              	Areas

              affected

              	Singapore, Malaysia, Indonesia
            


            
              	Part of the

              2001 Pacific typhoon season

              2001 North Indian Ocean cyclone season
            

          


          Tropical Storm Vamei (international designation: 0126, JTWC designation: 32W, sometimes called Typhoon Vamei; formerly had the alternate name Tropical Storm 05B) was a Pacific tropical cyclone that formed closer to the equator than any other tropical cyclone worldwide. The last storm of the 2001 Pacific typhoon season, Vamei developed on December 26 at 1.4N in the South China Sea. It strengthened quickly and made landfall along extreme southeastern Malaysia. Vamei rapidly dissipated over Sumatra on December 28, and the remnants eventually re-organized in the North Indian Ocean.


          Though officially designated as a tropical storm, the intensity of Vamei is disputed; some agencies classify it as a typhoon, based on sustained winds of 140 km/h (85 mph) and the appearance of an eye. The storm brought flooding and landslides to eastern Malaysia, causing $3.6million in damage (2001USD, $4.2million 2007USD) and five deaths. The typhoon is named after a songbird with white feathers; contributed by Macau, the name was retired after its first and only usage.


          


          Storm history
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          On December 19, a small low-level circulation was located along the northwest coastline of Borneo; at the same time a plume of cold air progressed southward through the South China Sea on the southeastern periphery of a ridge over the Far East. The vortex drifted southwestward, reaching open water by December 21. The northerly air surge was deflected after interacting with the circulation, and at the same time a portion of the air surge crossed the equator. The southerly flow turned eastward, then northward, and in combination with the northerly flow it wrapped into the vortex, resulting in rapid development of the low-level circulation, just a short distance north of the equator. By December 25, an area of scattered convection persisted about 370km (230mi) east of Singapore within an area of low wind shear, in association with the low-level circulation. Continuing slowly westward, the convection deepened and organized further, and at 1200 UTC on December 26 the disturbance developed into a tropical depression about 230km (145mi) east of Singapore, or 156km (97mi) north of the equator. This was the first recorded occurrence of a tropical cyclone near the equator.


          The depression strengthened further and officially attained tropical storm status at 0000UTC on December 27, based on the analysis by the Japan Meteorological Agency (JMA), though the Joint Typhoon Warning Centre (JTWC) unofficially classified it as a tropical storm six hours prior. Shortly thereafter, an eye with a 39km (24mi) diameter became apparent on satellite imagery, along with rainbands extending southward to the opposite side of the equator. At 0600UTC, the JMA first classified the system as Tropical Storm Vamei, about 65km (40mi) northeast of Singapore, and the agency estimated the storm attained peak winds of 85km/h (50mph) at the same time. However, the JTWC upgraded Vamei to typhoon status with peak winds of 140km/h (85mph), based on a United States Navy ship report from within the eye; a second ship reported wind gusts of 195km/h (120mph) in the southern portion of the eyewall. The storm was small and compact, with gales extending about 45km (30mi) from its centre. At about 0830UTC on December 27, Vamei made landfall approximately 60km (35mi) northeast of Singapore, in the southeastern portion of the Malaysian state of Johor. Initially, the Malaysian Meteorological Department classified the cyclone as a tropical storm, though it was later re-assessed as a typhoon at landfall.


          Tropical Storm Vamei weakened quickly as it crossed the extreme southern portion of the Malay Peninsula, and late on December 27 the JMA downgraded it to tropical depression status before the cyclone emerged into the Straits of Malacca. The JTWC initially maintained it as a minimal tropical storm, though the agency downgraded the storm to depression status as the centre again approached land. Early on December 28, Vamei moved ashore along northeastern Sumatra, and at 0600UTC the JMA classified the storm as dissipated. However, convection persisted near the circulation over land, believed to have been caused by the process known as upper-level diffluence. On December 29, what was originally believed to be a separate system reached the southeastern Bay of Bengal. In a post-season re-evaluation, the JTWC classified the system as a continuation of Vamei, based on analysis of satellite imagery that indicated the circulation of Vamei crossed Sumatra without dissipating. Convection re-developed, and late on December 30 the JTWC classified the cyclone as a tropical storm about 390km (245mi) west-southwest of the northwestern tip of Sumatra; initially, due to being treated as a separate system, it was classified as Tropical Cyclone05B. Vamei quickly developed good outflow and organization, though increased wind shear on December 31 rapidly weakened the storm; by late that day, the centre was exposed from the deep convection, and Vamei quickly dissipated.


          


          Unusual formation


          
            [image: TRMM image of Vamei near landfall]

            
              TRMM image of Vamei near landfall
            

          


          Vamei formed and reached tropical storm strength at 1.5N, only 156km (97mi) from the equator. This broke the previous record of Typhoon Sarah in the 1956 Pacific typhoon season, which reached tropical storm strength at 2.2N. Due to a lack of Coriolis effect near the equator, the formation of Vamei was previously considered impossible. However, a study by the Naval Postgraduate School indicated that the probability for a similar equatorial development was at least once every four centuries.


          Vamei developed a vortex that appears every winter along the northwest coast of Borneo and is maintained by the interaction between monsoonal winds and the local topography. Often, the vortex remains near the coastline, and in an analysis of 51winters, only six reported the vortex as being over the equatorial waters for four days or more. As the area in the South China Sea between Borneo and Singapore is only 665km (415mi) wide, a vortex needs to move slowly to develop. A persistent northerly wind surge for more than five days, which is needed to enhance the vortex, is present, on average, nine days each winter. The probability for a pre-existing tropical disturbance to develop into a tropical cyclone is between 1030percent. Thus, the conditions which resulted in the formation of Vamei are believed to occur once every 100400years.


          


          Preparations and impact


          
            [image: Radar image of Vamei from USS�Carl Vinson�(CVN-70)]

            
              Radar image of Vamei from USSCarl Vinson(CVN-70)
            

          


          Four days prior to Vamei moving ashore, the Malaysian Meteorological Department (MMD) issued storm advisories for potentially affected areas. Subsequently, the agency issued warnings for heavy rainfall, rough winds, and rough seas. However, few citizens knew of the passage of the rare storm.


          Offshore of Malaysia, two U.S. Navy ships in Vamei's eyewall were damaged by strong winds. Upon moving ashore, the storm brought storm surge damage to portions of southeastern Malaysia. Vamei brought strong winds and heavy rainfall to portions of Melaka, Negeri Sembilan, and Selangor as well as to Johor, where rainfall reached over 200mm (8in) in Senai. Additionally, monsoonal moisture, influenced by the storm, produced moderate to heavy precipitation across various regions of peninsular Malaysia. The passage of the cyclone resulted in flooding and mudslides, which forced the evacuation of more than 13,195people in Johor and Pahang states into 69shelters. Along Gunung Pulai, the rainfall caused a landslide which destroyed four houses and killed five people. River flooding was also reported, as a result of the precipitation from Vamei as well as previous rainfall. Damage from the flooding was estimated at RM13.7million (2001MYR, $3.6million 2001USD). About 40percent of the damage occurred to crops at a farm in Kota Tinggi. Moderate damage to transportation, education, and health-care facilities was also reported. The Malaysian government provided affected families up to RM5,000 (2001MYR, $1,300 2001USD) in assistance for food, clothing, and repairs. Vamei also brought heavy rainfall to Singapore, which caused air traffic disruptions at the Singapore Changi Airport. The passage of the cyclone resulted in many downed trees.


          In 2004, the name "Vamei" was retired and replaced with "Peipah", becoming the first retired name since the Japan Meteorological Agency began naming Pacific typhoons in 2000. Vamei was one of two tropical cyclones in the current naming list that was retired without attaining typhoon status; the other was Tropical Storm Bilis in 2006.
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              World map showing the Tropic of Cancer
            

          


          The Tropic of Cancer, or Northern tropic, is one of five major circles of latitude that mark maps of the Earth. It is the northernmost latitude at which the Sun can appear directly overhead at noon. This event occurs at the June solstice, when the northern hemisphere is tilted towards the sun to its maximum extent.


          The Tropic of Cancer currently lies 23 26 22 north of the Equator. North of this latitude are the subtropics and Northern Temperate Zone. The equivalent line of latitude south of the Equator is called the Tropic of Capricorn, and the region between the two, centered on the Equator, is known as the Tropics.


          The line is called Tropic of Cancer because when it was named the sun was in the location of the constellation of Cancer (Latin for crab) in the sky at the June solstice. However, due to the precession of the equinoxes, the sun is now in the location of the constellation of Taurus at the June solstice. The word "tropic" itself comes from the Greek tropos, meaning turn, referring to the fact that the sun appears to "turn back" at the solstices.


          The position of the Tropic of Cancer is not fixed, but varies in a complex manner over time; see under circles of latitude for information.


          


          Geography


          
            [image: Vandalized monument marking the Tropic of Cancer northeast of Villa de Cos, Zacatecas, Mexico.]

            
              Vandalized monument marking the Tropic of Cancer northeast of Villa de Cos, Zacatecas, Mexico.
            

          


          Starting at the Prime Meridian and heading eastwards, the Tropic of Cancer passes through:


          
            	
              
                
                  	Country, territory or sea

                  	Notes
                


                
                  	[image: Flag of Algeria]Algeria

                  	
                


                
                  	[image: Flag of Niger]Niger

                  	
                


                
                  	[image: Flag of Libya]Libya

                  	The Tropic touches on the northernmost point of [image: Flag of Chad]Chad
                


                
                  	[image: Flag of Egypt]Egypt

                  	
                


                
                  	Red Sea

                  	
                


                
                  	[image: Flag of Saudi Arabia]Saudi Arabia

                  	
                


                
                  	[image: Flag of the United Arab Emirates]United Arab Emirates

                  	Abu Dhabi emirate only
                


                
                  	[image: Flag of Oman]Oman

                  	
                


                
                  	Indian Ocean

                  	Arabian Sea
                


                
                  	[image: Flag of India]India

                  	
                


                
                  	[image: Flag of Bangladesh]Bangladesh

                  	
                


                
                  	[image: Flag of India]India

                  	
                


                
                  	[image: Flag of Bangladesh]Bangladesh

                  	
                


                
                  	[image: Flag of India]India

                  	
                


                
                  	[image: Flag of Burma]Myanmar (Burma)

                  	
                


                
                  	[image: Flag of the People's Republic of China]China

                  	
                


                
                  	Taiwan Strait

                  	
                


                
                  	[image: Flag of the Republic of China]Republic of China

                  	Taiwan, claimed by [image: Flag of the People's Republic of China]China
                


                
                  	Pacific Ocean

                  	
                


                
                  	[image: Flag of the United States]United States

                  	Hawaii  sea area only, misses every island, passing between Nihoa and Necker Island
                


                
                  	[image: Flag of Mexico]Mexico

                  	Baja California peninsula
                


                
                  	Gulf of California

                  	
                


                
                  	[image: Flag of Mexico]Mexico

                  	
                


                
                  	Gulf of Mexico

                  	
                


                
                  	Straits of Florida

                  	
                


                
                  	[image: Flag of the Bahamas]Bahamas

                  	Exuma Islands and Long Island
                


                
                  	Atlantic Ocean

                  	
                


                
                  	Western Sahara

                  	Claimed by [image: Flag of Morocco]Morocco
                


                
                  	[image: Flag of Mauritania]Mauritania

                  	
                


                
                  	[image: Flag of Mali]Mali

                  	
                


                
                  	[image: Flag of Algeria]Algeria

                  	
                

              

            

          


          


          Circumnavigation


          According to the Fdration Aronautique Internationale's rules, for a flight to compete for a round-the-world speed record, it must cover a distance no less than the length of the Tropic of Cancer as well as cross all meridians and end on the same airfield where it started. This length is set to be 36787.559 kilometres - a number implying a precision which does not exist, considering the variations of the tropic described above.


          For an ordinary circumnavigation the rules are somewhat relaxed and the distance is set to a rounded value of 37000 kilometres.
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              World map showing the Tropic of Capricorn
            

          


          The Tropic of Capricorn, or Southern tropic, is one of the five major circles of latitude that mark maps of the Earth. It lies 23 26 22 south of the Equator, and marks the most southerly latitude at which the sun can appear directly overhead at noon. This event occurs at the December solstice, when the southern hemisphere is tilted towards the sun to its maximum extent.


          The northern hemisphere equivalent of the Tropic of Capricorn is the Tropic of Cancer. Schoolchildren are sometimes taught to remember which tropic is which by the fact that Cancer has the letter N, for North, in the middle of it. Alternatively: corns grow on the feet (i.e. the lower part of the body, corresponding to the southern hemisphere). Latitudes south of the Tropic of Capricorn are in the Southern Temperate Zone. The region north of the Tropic of Capricorn and south of the Tropic of Cancer is known as the Tropics.


          The Tropic of Capricorn is so named because about 2,000 years ago the sun was entering the constellation Capricornus (capricorn is Latin for goat horn) at the December solstice. In modern times the sun appears in the constellation Sagittarius during this time. The change is due to precession of the equinoxes. The word "tropic" itself comes from the Greek tropos, meaning turn, referring to the fact that the sun appears to "turn back" at the solstices.


          The position of the Tropic of Capricorn is not fixed, but varies in a complex manner over time; see under circles of latitude for information.


          


          Geography


          
            [image: Monument marking the Tropic of Capricorn just north of Antofagasta, Chile.]

            
              Monument marking the Tropic of Capricorn just north of Antofagasta, Chile.
            

          


          
            [image: A sign marking the Tropic of Capricorn as it passes through Namibia.]

            
              A sign marking the Tropic of Capricorn as it passes through Namibia.
            

          


          
            [image: Monument marking the Tropic of Capricorn just north of Alice Springs, Australia.]

            
              Monument marking the Tropic of Capricorn just north of Alice Springs, Australia.
            

          


          
            [image: Roadway plaque marking the Tropic of Capricorn in the city of Santana do Parna�ba, Brazil.]

            
              Roadway plaque marking the Tropic of Capricorn in the city of Santana do Parnaba, Brazil.
            

          


          


          Starting at the Prime Meridian and heading eastwards, the Tropic of Capricorn passes through:


          
            	
              
                
                  	Country, territory or sea

                  	Notes
                


                
                  	Atlantic Ocean

                  	
                


                
                  	[image: Flag of Namibia]Namibia

                  	
                


                
                  	[image: Flag of Botswana]Botswana

                  	
                


                
                  	[image: Flag of South Africa]South Africa

                  	
                


                
                  	[image: Flag of Mozambique]Mozambique

                  	
                


                
                  	Indian Ocean

                  	Mozambique Channel
                


                
                  	[image: Flag of Madagascar]Madagascar

                  	
                


                
                  	Indian Ocean

                  	
                


                
                  	[image: Flag of Australia]Australia

                  	Western Australia

                  Northern Territory

                  Queensland
                


                
                  	Pacific Ocean

                  	Coral Sea, passing just south of Cato Reef in [image: Flag of Australia]Australia's Coral Sea Islands Territory
                


                
                  	Pacific Ocean

                  	Passing just north of the Minerva Reefs ([image: Flag of French Polynesia]French Polynesia)
                


                
                  	[image: Flag of Chile]Chile

                  	
                


                
                  	[image: Flag of Argentina]Argentina

                  	
                


                
                  	[image: Flag of Paraguay]Paraguay

                  	
                


                
                  	[image: Flag of Brazil]Brazil

                  	
                


                
                  	Atlantic Ocean

                  	
                

              

            

          


          


          Cities located along the Tropic of Capricorn


          
            	Alice Springs [image: Flag of Australia]


            	So Paulo [image: Flag of Brazil]
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            [image: World map with the tropics highlighted in red]

            
              World map with the tropics highlighted in red
            

          


          The tropics are the geographic region of the Earth where the sun passes through the zenith twice during the solar year (once as the sun appears to go north and once as it appears to go south). At the limits, called the tropics of Cancer and Capricorn, this occurs once at the relevant solstice.


          This area is centered on the equator and limited in latitude by the Tropic of Cancer in the northern hemisphere, at approximately 2326' (23.4) N latitude, and the Tropic of Capricorn in the southern hemisphere at 2326' (23.4) S latitude. This region is also referred to as the tropical zone and the torrid zone (see geographical zone).


          
            [image: A noontime scene from the Philippines on a day when the Sun is almost directly overhead.]

            
              A noontime scene from the Philippines on a day when the Sun is almost directly overhead.
            

          


          On the other hand, in the temperate zones, north of the Tropic of Cancer and south of the Tropic of Capricorn, the sun never reaches the zenith, always passing south (north) of it in the northern (southern) hemisphere.


          The word "tropics" comes from Greek tropos meaning "turn", because the apparent position of the Sun oscillates between the two tropics with a period that defines the average length of a year.


          


          Tropical seasons and climate


          The seasons in the tropics are dominated by the movement of the tropical rain belt (or ITCZ), which oscillates from the northern to the southern tropics over the course of the year, thus causing the dry season and the wet season in turn.


          Tropical is sometimes used in a general sense for a tropical climate that is warm to hot and moist year-round, often with the sense of lush vegetation. However, there are places in the tropics that are anything but "tropical" in this sense, with even alpine tundra and snow-capped peaks, including Mauna Kea, Mt. Kilimanjaro, and the Andes as far south as the northernmost parts of Chile and Argentina. There are also places in the tropics which are desert, with extreme heat, such as the Sahara Desert and Australian Outback.


          


          Tropical ecosystems


          
            [image: Coconut Trees amongst the warm, tropical climate in Brazil.]

            
              Coconut Trees amongst the warm, tropical climate in Brazil.
            

          


          Tropical plants and animals are those species native to the tropics. Tropical ecosystems may consist of rainforests, dry deciduous forests, spiny forests, desert and other habitat types. There are often significant areas of biodiversity, and specie endemism present particularly in rainforests and dry deciduous forests. Some examples of important biodiversity and/or high endicism ecosystems are: Costa Rican and Nicaraguan rainforests, Brazilian and Venezuelan Amazon Rainforest territories, Madagascar dry deciduous forests, Waterberg Biosphere of South Africa and eastern Madagascar rainforests. Often the soils of tropical forests are low in nutrient content making them quite vulnerable to slash-and-burn techniques, which are sometimes an element of shifting cultivation agricultural systems.


          In biogeography, the tropics are divided into paleotropics (Africa, Asia and Australia) and neotropics (Central and South America). Together, they are sometimes referred to as the pantropics. The neotropic region should not be confused with the ecozone of the same name; in the Old World, this is unambiguous as the paleotropics correspond to the Afrotropical, Indomalayan, and partly the Australasian and Oceanic ecozones.
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            [image: Rainbow trout, Oncorhynchus mykiss]

            
              Rainbow trout, Oncorhynchus mykiss
            

          


          
            [image: Biwa trout (or Biwa salmon), Oncorhynchus masou rhodurus]

            
              Biwa trout (or Biwa salmon), Oncorhynchus masou rhodurus
            

          


          Trout is the common name given to a number of species of freshwater fish belonging to the Salmonidae family.


          


          Species


          All fish called trout are members of the subfamily Salmoninae. The name is commonly used for species in three of the seven genera in the sub-family: Salmo,Atlantic species; Salvelinus,which includes fish also sometimes called char or charr. Pacific species; Oncorhynchus, Fish referred to as trout include:


          
            	Genus Salmo

              
                	Adriatic trout, Salmo obtusirostris


                	Brown trout, Salmo trutta


                	Flathead trout, Salmo platycephalus


                	Marmorata, Soca River trout or Soča trout - Salmo trutta marmoratus


                	Ohrid trout, Salmo letnica


                	Sevan trout, Salmo ischchan

              

            

          


          
            	Genus Oncorhynchus

              
                	Apache trout, Oncorhynchus apache


                	Eskimo trout, Oncorhynchus inupiat


                	Seema, Oncorhynchus masou


                	Cutthroat trout, Oncorhynchus clarki

                The cutthroat trout has 14 recognized subspecies (depending on your sources), such as the Lahontan cutthroat trout, Oncorhynchus clarki henshawi, Bonneville cutthroat trout, Oncorhynchus clarki utah, Colorado River cutthroat trout, Yellowstone cutthroat trout.


                	Gila trout, Oncorhynchus gilae


                	Golden trout, Oncorhynchus aguabonita


                	Rainbow trout, Oncorhynchus mykiss


                	Mexican Golden Trout, Oncorhynchus chrysogaster and as many as eight other species or sub-species in northwest Mexico, not yet formally named.

              

            

          


          
            	Genus Salvelinus (Char)

              
                	Arctic char, Salvelinus alpinus


                	Aurora trout, Salvelinus fontinalis timagamiensis


                	Brook trout, Salvelinus fontinalis


                	Bull trout, Salvelinus confluentus


                	Dolly Varden trout, Salvelinus malma


                	Lake trout, Salvelinus namaycush


                	Silver trout,  Salvelinus fontinalis agassizi (extinct)

              

            

          


          


          Habitat


          
            [image: A trout farm in Sochi, Russia.]

            
              A trout farm in Sochi, Russia.
            

          


          Trout are usually found in cool (50-60 F, 10-15 C), clear streams and lakes, although many of the species have anadromous strains as well. Young trout are referred to as troutlet or troutling. They are distributed naturally throughout North America, northern Asia and Europe. Several species of trout were introduced to Australia and New Zealand by amateur fishing enthusiasts in the 19th century, effectively displacing and endangering several upland native fish species. The introduced species included brown trout from England and rainbow trout from California. The rainbow trout were a steelhead strain, generally accepted as coming from Sonoma Creek. The rainbow trout of New Zealand still show the steelhead tendency to run up rivers in winter to spawn. The speckled trout, found in the Gulf of Mexico and other places in the United States, is not in fact a trout at all, but a member of the drum family.


          


          Anatomy


          Trout that live in different environments can have dramatically different colorations and patterns. Mostly, these colors and patterns form as camouflage, based on the surroundings, and will change as the fish moves to different habitats. Trout in, or newly returned from the sea, can look very silvery, while the same "genetic" fish living in a small stream or in an alpine lake could have pronounced markings and more vivid coloration. It is virtually impossible to define a particular colour pattern as belonging to a specific breed; however, in general, wild fish are claimed to have more vivid colors and patterns.


          Trout have fins entirely without spines, and all of them have a small adipose (fatty) fin along the back, near the tail. There are many species, and even more populations that are isolated from each other and morphologically different. However, since many of these distinct populations show no significant genetic differences, what may appear to be a large number of species is considered a much smaller number of distinct species by most ichthyologists. The trout found in the eastern United States are a good example of this. The brook trout, the aurora trout, and the (extinct) silver trout all have physical characteristics and colorations that distinguish them, yet genetic analysis shows that they are one species, Salvelinus fontinalis.


          Lake trout (Salvelinus namaycush), like brook trout, actually belong to the char genus. Lake trout inhabit many of the larger lakes in North America, and live much longer than rainbow trout, which have an average maximum lifespan of 7 years. Lake trout can live many decades, and can grow to more than 30kilograms (66lb).


          


          River fishing


          Understanding how moving water shapes the stream channel will improve your chances of finding trout. In most streams, the current creates a Riffle-Run-Pool pattern that repeats itself over and over. A deep pool may hold a big brown trout, but rainbows and smaller browns are likely found in runs. Riffles are where you will find small trout, called troutlet, during the day and larger trout crowding in during morning and evening feeding periods.


          
            	Riffles have a fast current and shallow water. This gives way to a bottom of gravel, rubble or boulder. Riffles are morning and evening feeding areas. Trout usually spawn just above or below riffles, but may spawn right in them.

          


          
            	Runs are deeper than riffles with a moderate current and are found between riffles and pools. The bottom is made up of small gravel or rubble. These hot spots hold trout almost anytime, if there is sufficient cover.

          


          
            	Pools are smoother and look darker than the other areas of the stream. The deep, slow-moving water generally has a bottom of silt, sand, or small gravel. Pools make good midday resting spots for medium to large trout.

          


          


          Food


          
            [image: Rainbow trout, Oncorhynchus mykiss]

            
              Rainbow trout, Oncorhynchus mykiss
            

          


          
            [image: Golden trout, Oncorhynchus aguabonita]

            
              Golden trout, Oncorhynchus aguabonita
            

          


          


          Trout eating


          Trout generally feed on other fish, and soft bodied aquatic invertebrates, such as flies, mayflies, caddisflies, stoneflies, mollusks and dragonflies. In lakes, various species of zooplankton often form a large part of the diet. In general, trout longer than about 30centimeters (11.8in) prey almost exclusively on fish, where they are available. Adult trout will devour fish exceeding 1/3 their length.


          


          Eating trout


          As a group, trout are somewhat bony, but the flesh is generally considered to be appetizing. Additionally, they provide a good fight when caught with a hook and line, and are sought after recreationally. Because of their popularity, trout are often raised on fish farms and planted into heavily fished waters, in an effort to mask the effects of overfishing. While they can be caught with a normal rod and reel, fly fishing is a distinctive method developed primarily for trout, and now extended to other species. Farmed trout and char are also sold commercially as food fish.
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in B flat: sounds a whole tone lower
                    
                  


                  
                    	Related instruments
                  


                  
                    	
                      Flugelhorn, Cornet, Bugle,

                      Natural trumpet, Bass trumpet, Post horn, Roman tuba, Bucina, Shofar, Conch, Lur, Didgeridoo, Piccolo trumpet

                    
                  

                

              
            

          


          The trumpet is the highest brass instrument in register, above the horn, trombone, baritone, euphonium and tuba. A musician who plays the trumpet is called a trumpet player or trumpeter. The most common trumpet by far is a transposing instrument pitched in B flat - the note read as middle C sounds as the B flat 2 semitones below - but there are many other trumpets in this family of instruments.


          


          Construction


          The trumpet is made of brass tubing bent into a rough spiral. Although the bore is roughly cylindrical, it is more precisely a complex series of tapers, smaller at the mouthpiece receiver and larger just before the flare of the bell begins. Careful design of these tapers is critical to the intonation of the instrument. Sound is produced by blowing air through closed lips, producing a "buzzing" sound into the mouthpiece and starting a standing wave vibration in the air column inside the trumpet. The player can select the pitch from a range of overtones or harmonics by changing the lip aperture. There are three piston valves, each of which increases the length of tubing when engaged, thereby lowering the pitch. The first valve lowers the instrument's pitch by a whole step (2 semitones), the second valve by a half step (1 semitone), and the third valve by one-and-a-half steps (3 semitones). When a fourth valve is present, as with some piccolo trumpets, it lowers the pitch a perfect fourth (5 semitones). Used alone and in combination these valves make the instrument fully chromatic, i.e., able to play all twelve pitches of Western music. The sound is projected outward by the bell.


          The mouthpiece has a circular rim which provides a comfortable environment for the lips' vibration. Directly behind the rim is the cup, which channels the air into a much smaller opening (the backbore or shank) which tapers out slightly to match the diameter of the trumpet's lead pipe. The dimensions of these parts of the mouthpiece affect the timbre or quality of sound, the ease of playability, and player comfort. Generally, the wider and deeper the cup, the darker the sound and timbre.


          


          Types of trumpets


          The most common type is the B flat trumpet, but C, D, E flat, E, F, G and A trumpets are also available. The C trumpet is most commonly used in orchestral playing, where its slightly smaller size gives it a brighter, more lively sound than the B flat trumpet. Because music written for early trumpets required the use of a different trumpet for every key (they did not have valves and were therefore not chromatic), and also because a player may choose to play a particular passage on a different trumpet from the one indicated on the written music, orchestra trumpet players are generally adept at transposing music at sight. Being able to play music written for the B flat trumpet on the C trumpet, and vice-versa, is fairly common. Each trumpet's range extends from the written F sharp immediately below Middle C, up to about three octaves higher. Standard repertoire rarely calls for notes beyond this range, and the fingering tables of most method books peak at the C ( high C) two octaves above middle C. Several trumpeters have achieved fame for their proficiency in the extreme high register, among them Bill Chase, Maynard Ferguson, Dizzy Gillespie, Malcolm McNab, James Morrison, and Arturo Sandoval, who helped make well-known the term double high C to describe the next octave above high C. It is also possible to produce pedal tones below the low F sharp, although this technique is more often encountered as a sound-production exercise rather than as a written trumpet part.


          


          The smallest trumpets are referred to as piccolo trumpets. The most common of these are built to play in both B flat and A, with separate leadpipes for each key. The tubing in the B flat piccolo trumpet is one-half the length of that in a standard B flat trumpet. Piccolo trumpets in G, F and even C are also manufactured, but are rarer. Many players use a smaller mouthpiece on the piccolo trumpet. Because of the smaller mouthpiece size, endurance is often limited and the sound production technique is different from that used on the B flat trumpet. Almost all piccolo trumpets have four valves instead of the usual three: the fourth valve lowers the pitch, usually by a fourth, to facilitate the playing of lower notes. Maurice Andre, Hakan Hardenberger, and Wynton Marsalis are some well-known piccolo trumpet players.


          Trumpets pitched in the key of G are also called sopranos, or soprano bugles, after their adaptation from military bugles. Traditionally used in drum and bugle corps, sopranos have featured both rotary valves and piston valves.


          The bass trumpet is usually played by a trombone player, being at the same pitch and using a similar mouthpiece. Bass trumpet is played with a trombone or euphonium mouthpiece, and music for it is written in treble clef.


          
            [image: trumpet in C with rotary valves]

            
              trumpet in C with rotary valves
            

          


          The slide trumpet is a B flat trumpet that has a slide instead of valves. It is similar to a soprano trombone. The first slide trumpets emerged during the Renaissance, predating the modern trombone, and are the first attempts to increase chromaticism on the instrument. Slide trumpets were the first trumpets allowed in the Christian church.


          The pocket trumpet is a compact B flat trumpet. The bell is usually smaller than a standard trumpet and the tubing is more tightly wound to reduce the instrument size without reducing the total tube length. Its design is not standardized, and the quality of various models varies greatly. It can have a tone quality and projection unique in the trumpet world: a warm sound and a voice-like articulation. Unfortunately, since many pocket trumpet models suffer from poor design as well as cheap and sloppy manufacturing, the intonation, tone colour and dynamic range of such instruments are severely hindered. Professional-standard instruments are, however, available. While they are not a substitute for the full-sized instrument, they can be useful in certain contexts.


          There are also rotary-valve, or German, trumpets, as well as alto and Baroque trumpets.


          The trumpet is often confused with its close relative, the cornet, which has a more conical tubing shape compared to the trumpet's more cylindrical tube. This, along with additional bends in the cornet's tubing, gives the cornet a slightly mellower tone, but the instruments are otherwise nearly identical. They have the same length of tubing and, therefore, the same pitch, so music written for cornet and trumpet is interchangeable. Another relative, the flugelhorn, has tubing that is even more conical than that of the cornet, and an even richer tone. It is sometimes augmented with a fourth valve to improve the intonation of some lower notes.


          


          History


          The oldest trumpets date back to 1500 B.C.E. and earlier. The bronze and silver trumpets from Tutankhamun's grave in Egypt, bronze lurs from Scandinavia, and metal trumpets from China date back to this period. Trumpets from the Oxus civilization (3rd millennium B.C.E.) of Central Asia have decorated swellings in the middle, yet is made out of one sheet of metal, a technical wonder. The earliest trumpets were signaling instruments used for military or religious purposes, rather than music in the modern sense. "The sound of these instruments was described as terrible, that is, producing terror, and was compared to the braying of an ass." The modern bugle continues the signaling tradition, with different tunes corresponding to different instructions, but the advent of radio made its use more ceremonial.


          
            [image: Reproduction Baroque trumpet by Michael Laird]

            
              Reproduction Baroque trumpet by Michael Laird
            

          


          In medieval times, trumpet playing was a guarded craft, its instruction occurring only within highly selective guilds. The trumpet players were often among the most heavily guarded members of a troop, as they were relied upon to relay instructions to other sections of the army. Improvements to instrument design and metal making in the late Middle Ages and Renaissance led to an increased usefulness of the trumpet as a musical instrument. The development of the upper, " clarino" register, by specialist trumpeters, would lend itself well to the Baroque era, also known as the "Golden Age of the natural trumpet." The melody-dominated homophony of the classical and romantic periods, relegated the trumpet to a secondary role by most major composers. An exception is Haydn's Trumpet Concerto written for keyed trumpet in 1796. The trumpet was slow to adopt the modern valves (invented around the mid 1830s), and its cousin, the cornet would take the spotlight as solo instrument for the next hundred years. Crooks and shanks (removable tubing of various lengths) as opposed to keys or valves, were standard, into the first part of the 20th century.


          The Arabic word for trumpet was naffir. The Spanish used the Arabic name al naffir and changed it into anafil, while the French gave the trumpet its own name, buisine, derived from the Latin word buccina.


          Today, the trumpet is used in nearly all forms of music, including classical, jazz, rock, blues, pop, ska, polka and funk. Among the great modern trumpet players are Maurice Andr, Louis Armstrong, Miles Davis, Dizzy Gillespie, Jon Faddis, Maynard Ferguson, Adolph "Bud" Herseth, Malcolm McNab, Wynton Marsalis, Sergei Nakariakov, Lee Morgan, James Morrison, Arturo Sandoval, Doc Severinsen, and Philip Smith. See List of 20th century brass instrumentalists for a more comprehensive list.


          


          Fingering


          
            [image: Trumpeter performing with the United States Air Force Band in Europe]

            
              Trumpeter performing with the United States Air Force Band in Europe
            

          


          On any trumpet, cornet, or flugelhorn, pressing the valves indicated by the numbers below will produce the written notes shown - "OPEN" means all valves up, "1" means first valve, "1-2" means first and second valve simultaneously and so on. The concert pitch which sounds depends on the transposition of the instrument. Engaging the fourth valve, if present, drops any of these pitches by a perfect fourth as well. Within each overtone series, the different pitches are attained by changing the embouchure, or lip position and tightness, along with increasing air velocity. Standard fingerings above high C are the same as for the notes an octave below (C sharp is 1-2, D is 1, etc.).


          Note that the fundamental of each overtone series does not exist - the series begins with the first overtone. Notes in parentheses are the sixth overtone, representing a pitch with a frequency of seven times that of the fundamental; while this pitch is close to the note shown, it is slightly flat relative to equal temperament, and use of those fingerings is generally avoided.


          [image: ]


          The fingering schemas arises from the length of each valve's tubing (air passing through longer lengths of tubing produces a lower pitch). Valve "1" increases the tubing length enough to lower the pitch by one whole step, valve "2" by one half step, and valve "3" by one and a half steps. This schema and the nature of the overtone series create the possibility of alternate fingerings for certain notes. For example, third-space "C" can be produced with no valves engaged (standard fingering) or with valves 2-3. Also, any note produced with 1-2 as its standard fingering can also be produced with valve 3 - each drops the pitch by 1-1/2 steps. Alternate fingerings may be used to improve facility in certain passages. Extending the third valve slide when using the fingerings 1-3 or 1-2-3 further lowers the pitch slightly to improve intonation.


          


          Solos


          
            [image: Trumpet mouthpiece assembly showing the rim, cup, and backbore]

            
              Trumpet mouthpiece assembly showing the rim, cup, and backbore
            

          


          The chromatic trumpet was first made in the late 1700s, but there were several solos written for the natural trumpet that are now played on piccolo trumpet. Some important works of trumpet repertoire are:


          Chromatic Trumpet


          
            	Alexander Arutiunian

              
                	Concerto in A flat for Trumpet and Orchestra

              

            


            	
              Franz Josef Haydn

              
                	Concerto for Trumpet and Orchestra in E flat Major

              

            


            	Paul Hindemith

              
                	Sonata for Trumpet and Piano

              

            


            	Johann Nepomuk Hummel

              
                	Concerto for Trumpet and Orchestra in E Major (often transposed to E flat major)

              

            


            	Kent Kennan

              
                	Sonata for Trumpet and Piano

              

            

          


          Natural Trumpet/Piccolo Trumpet


          
            	
              Johann Sebastian Bach

              
                	Brandenburg Concerto #2 in F Major

              

            


            	Michael Haydn

              
                	Concerto for Trumpet in D Major

              

            


            	Leopold Mozart

              
                	Concerto for Trumpet in D Major

              

            


            	Georg Philipp Telemann

              
                	Concerto for Trumpet, Strings, and Continuo in D Major

              

            

          


          


          Orchestral excerpts


          To join a symphony orchestra, the player must often first pass an audition. During this audition, the player is asked to play short parts (called excerpts) of well-known pieces. Frequently asked audition excerpts for trumpet include:


          
            	
              Bach, J.S.

              
                	Brandenburg Concerto No. 2 (Movements I and III)


                	Mass in B Minor (Credo)


                	Christmas Oratorio (No. 64 Nun Seid Ihr Wohl Gerochen)


                	Magnificat (Chorus: Magnificat)

              

            


            	Bartk

              
                	Concerto for Orchestra (Movements I, II, and V)

              

            


            	
              Beethoven

              
                	Leonore Overture No. 2


                	Leonore Overture No. 3

              

            


            	Georges Bizet

              
                	Carmen (Prelude to Act I)

              

            


            	Copland

              
                	An Outdoor Overture


                	"Hoe-Down" from Rodeo

              

            


            	Debussy

              
                	La Mer


                	Ftes from Nocturnes (Muted Trio & Open Section 13-14)

              

            


            	George Gershwin

              
                	An American in Paris (excerpts and solos)


                	Concerto in F (Movement II)

              

            


            	Mahler

              
                	Symphony No. 1 (Movement I)


                	Symphony No. 2 (Movements I, II, III, V)


                	Symphony No. 3 (Off-stage Posthorn solo)


                	Symphony No. 5 (Movements I, III, V)

              

            


            	Modest Mussorgsky arr. Maurice Ravel

              
                	Pictures at an Exhibition (Promenade; Samuel Goldenberg und Schmule)

              

            


            	Ravel

              
                	Piano Concerto in G (Movement I)


                	Bolro (Muted Theme and Ending)

              

            


            	Ottorino Respighi

              
                	Pines of Rome (Movements I, II & IV)

              

            


            	
              Nikolai Rimsky-Korsakov

              
                	Scheherazade (Movment III&IV)


                	Capriccio Espagnol (Movement IV)

              

            


            	Shostakovich

              
                	Piano Concerto (All Movements)

              

            


            	
              Richard Strauss

              
                	Don Juan (Opening through Sec. B, Weich Solo, Vivo Solo, Sec. P)


                	Ein Heldenleben (1st and 2nd E-flat parts)

              

            


            	
              Igor Stravinsky

              
                	The Firebird (Infernal Dance) (any version)


                	Petrushka - 1st Cornet in 1911 version and 1st Trumpet in 1947 version

              

            


            	
              Richard Wagner

              
                	Prelude to Parsifal

              

            

          


          


          Instruction and method books


          One trumpet method publication of long-standing popularity is Jean-Baptiste Arban's Complete Conservatory Method for Trumpet (Cornet). Other well-known method books include "Technical Studies" by Herbert L. Clarke, "Grand Method" Louis Saint-Jacome, and methods by Claude Gordon and Charles Colin. The Charlier and Brandt books below are used in many college and conservatory trumpet studios, containing drills on permutations of standard orchestral trumpet repertoire, transpositions, and other advanced material. A common method book for beginners is the "Walter Beeler Method", and there have been several instruction books written by virtuoso Allen Vizzutti. The Breeze Eazy method is sometimes used to teach younger students, as it includes general musical information.


          Some notable books include:


          
            	Arban, Jean-Baptiste (1894, 1936, 1982). Arban's Complete Conservatory Method for TRUMPET. Carl Fischer, Inc. ISBN 0-8258-0385-3.


            	Callet, Jerome, and Bahb Civiletti (2002). Trumpet Secrets: The Secrets of the Tongue-Controlled Embouchure. New York: Royal Press Printing Company.


            	Herbert L. Clarke (1984). TECHNICAL STUDIES FOR THE CORNET. Carl Fischer, Inc. ISBN 0-8258-0158-3.


            	Colin, Charles. Advanced Lip Flexibilities.


            	Schlossberg, Max. Daily Drills & Technical Studies.


            	Vassily Brandt Orchestral Etudes and Last Etudes. ISBN 0-7692-9779-X


            	Theo Charlier. Trente-six Etudes Transcendantes pour Trompette. ISBN M-046-20452-4

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Trumpet"
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              	RDS-220
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              The Tsar Bomba mushroom cloud
            


            
              	Type

              	Thermonuclear weapon
            


            
              	Placeoforigin

              	Soviet Union
            


            
              	Production history
            


            
              	Numberbuilt

              	1
            


            
              	Specifications
            


            
              	Weight

              	27 tonnes
            


            
              	Length

              	8 meters
            


            
              	Diameter

              	2 meters
            


            
              	
                

              
            


            
              	Blastyield

              	50 megatons
            

          


          Tsar Bomba (Царь-бомба, literally " Emperor Bomb") is the Western name for the RDS-220 hydrogen bomb (codenamed "Иван" (Ivan) by its developers)  the largest, most powerful nuclear weapon ever detonated. Developed by the Soviet Union, the bomb was originally designed to have a yield of about 100 megatons of TNT; however that was reduced by half in order to limit the amount of nuclear fallout that would result. Two bombs were built, a mock bomb and the real bomb, with the real bomb being tested on October 30, 1961, in the Novaya Zemlya archipelago. Despite testing, the weapon never entered service; it was simply a demonstration of the capabilities of the Soviet Union's military technology at that time. The mock bomb was stored in the Russian Nuclear Weapons Museum in Sarov.


          


          Origins


          
            [image: Site of the detonation.]

            
              Site of the detonation.
            

          


          Soviet Premier Nikita Khrushchev initiated the project on July 10, 1961, requesting that the test take place in late October, while the 22nd Congress of the CPSU was in session.


          The term "Tsar Bomba" was coined in an analogy with two other massive Russian objects, the Tsar Kolokol, the world's largest bell, and the Tsar Pushka, the world's largest howitzer. Although the bomb was so named by Western sources, the name is now widely used in Russia.


          The Soviet Union used it as a deterrent to the United States during the Cold War. Khrushchev approved of the bomb's development during a very tense time; construction of the first Berlin wall began on August 13, 1961. Moreover, France was just emerging as the second Western European nuclear force on February 13, 1960 when Gerboise Bleue was successfully completed. The USSR had ended a de facto moratorium on nuclear tests (which lasted for nearly three years) and was about to deploy nuclear weapons in Cuba, which led to the Cuban Missile Crisis; in response to the U.S. deployment of nuclear weapons in Turkey.


          In a speech to the United Nations General Assembly about the test, Khrushchev used the Russian idiom "show somebody Kuzka's mother", which means "to show who's the boss". Because of this, sometimes the weapon is referred to as "Kuzka's mother" (Кузькина мать) in Russian sources.


          


          Design


          
            [image: A Tsar Bomba-type casing on display at Chelyabinsk-70]

            
              A Tsar Bomba-type casing on display at Chelyabinsk-70
            

          


          The Tsar Bomba was a three-stage hydrogen bomb with a yield of about 50 megatons. This is equivalent to ten times the amount of all the explosives used in World War II combined. A three-stage H-bomb uses a fission bomb primary to compress a thermonuclear secondary, as in most H-bombs, and then uses energy from the resulting explosion to compress a much larger additional hydrogen thermonuclear stage. However, there is evidence that the Tsar Bomba had a number of third stages rather than a single very large one.


          The initial three stage design was capable of approximately 100 Mt (Megatons), but at a cost of too much radioactive fallout. To limit fallout, the third stage, and possibly the second stage, had a lead tamper instead of a uranium-238 fusion tamper (which greatly amplifies the reaction by fissioning uranium atoms with fast neutrons from the fusion reaction). This eliminated fast fission by the fusion-stage neutrons, so that approximately 97% of the total energy resulted from fusion alone (as such, it was one of the "cleanest" nuclear bombs ever created, generating a very low amount of fallout relative to its yield). There was a strong incentive for this modification since most of the fallout from a test of the bomb would fall on populated Soviet territory.


          The components were designed by a team of physicists which was headed by Academician Julii Borisovich Khariton and included Andrei Sakharov, Victor Adamsky, Yuri Babayev, Yuri Smirnov, and Yuri Trutnev. Shortly after the Tsar Bomba was detonated, Sakharov began speaking out against nuclear weapons, which culminated in him becoming a dissident.


          


          The test


          


          The Tsar Bomba was flown to its test site by a specially modified Tu-95V release plane which took off from an airfield in the Kola peninsula, flown by Major Andrei E. Durnovtsev. The release plane was accompanied by a Tu-16 observer plane that took air samples and filmed the test. Both aircraft were painted with a special reflective white paint to limit heat damage.


          The bomb, weighing 27 tonnes, was so large (8 meters long by 2 m in diameter) that the Tu-95V had to have its bomb bay doors and fuselage fuel tanks removed. The bomb was attached to an 800 kilogram fall-retardation parachute, which gave the release and observer planes time to fly about 45 km from ground zero.


          The Tsar Bomba detonated at 11:32 a.m. on October 30, 1961 over the Mityushikha Bay nuclear testing range (Sukhoy Nos Zone C), north of the Arctic Circle on Novaya Zemlya Island in the Arctic Sea. The bomb was dropped from an altitude of 10,500 m; it was designed to detonate at a height of 4,000 m over the land surface (4,200 m over sea level) by barometric sensors.


          The original U.S. estimate of the yield was 57 Mt, but since 1991 all Russian sources have stated its yield as 50 Mt. Khrushchev warned in a filmed speech to the Communist parliament of the existence of a 100 Mt bomb (technically the design was capable of this yield). The fireball touched the ground, reached nearly as high as the altitude of the release plane, and was seen and felt 1,000 km away. The heat from the explosion could have caused third degree burns 100 km away from ground zero. The subsequent mushroom cloud was about 60 km high (nearly seven times higher than Mount Everest) and 3040 km wide. At its peak it is well over 41 miles tall, and 27 miles thick. The explosion could be seen and felt in Finland, even breaking windows there. Atmospheric focusing caused blast damage up to 1,000 km away. The seismic shock created by the detonation was measurable even on its third passage around the Earth. Its Richter magnitude was about 5 to 5.25.


          Since 50 Mt is 2.11017 joules, the average power produced during the entire fission-fusion process, lasting around 39 nanoseconds, was about 5.41024 watts or 5.4 yottawatts. This is equivalent to approximately 1.4% of the power output of the Sun.


          The detonation of Tsar Bomba is the single most physically powerful device ever utilized throughout the history of humanity. By contrast, the largest weapon ever produced by the United States, the now-decommissioned B41, had a predicted maximum yield of 25 Mt, and the largest nuclear device ever tested by the U.S. ( Castle Bravo) yielded 15 Mt (due to a runaway reaction; the design yield was approximately 5 Mt). For comparison, the asteroid impact which formed the Chicxulub Crater, was an event larger than Tsar Bomba's yield by some six orders of magnitude; it released an estimated 500 zettajoules (5.01023 joules) of energy, approximately 100 teratons of TNT, on impact.


          Fifty megatons of 1.654g/cm3 TNT would be about 30,230,000 cubic metres (1,067,000,000 cubic feet), or roughly a cube 300 metres (1000 feet) to a side.


          


          Analysis


          


          The weight and size of the Tsar Bomba limited the range and speed of the specially modified bomber carrying it and ruled out its delivery by an ICBM (although on December 24, 1962, a 50 Mt ICBM warhead developed by Chelyabinsk-70 was detonated at 24.2 megatons to reduce fallout). In terms of physical destructiveness, much of its high yield was inefficiently radiated upwards into space. It has been estimated that detonating the original 100 Mt design would have released fallout amounting to about 25 percent of all fallout emitted since the invention of nuclear weapons. Hence, the Tsar Bomba was an impractically powerful weapon. The Soviets decided that such a test blast would create too great a risk of nuclear fallout and a near certainty that the release plane would be unable to reach safety before detonation.


          The Tsar Bomba was the culmination of a series of high-yield thermonuclear weapons designed by the USSR and U.S. during the 1950s (examples include the Mark-17 and B41). Such bombs were designed because:


          
            	The nuclear bombs of the day were large and heavy, regardless of yield, and could only be delivered by strategic bombers. Hence yield was subject to dramatic economies of scale;


            	It was feared that many bombers would fail to reach their targets because their size and low speed made detection and interception easy. Hence maximizing the firepower carried by any single bomber was vital;


            	Prior to satellite intelligence, each side lacked precise knowledge of the location of the other side's military and industrial facilities;


            	A bomb dropped without benefit of advanced inertial navigation systems could easily miss its intended target by six kilometres or more. Parachute retardation would only worsen the bomb's accuracy.

          


          Thus certain bombs were designed to destroy an entire large city even if dropped five to ten kilometers from its centre. This objective meant that yield and effectiveness were positively correlated, at least up to a point. However, the advent of ICBMs accurate to 500 meters or better made such a design philosophy obsolete. Subsequent nuclear weapon design in the 1960s and 1970s focused primarily on increased accuracy, miniaturization, and safety. The standard practice for many years has been to employ multiple smaller warheads ( MIRVs) to " carpet" an area. This is believed to result in greater ground damage.
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              	Tsetse fly (Glossina)
            


            
              	
                [image: ]


                

              
            


            
              	Conservation status
            


            
              	
                
                  Secure
                

              
            


            
              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Animalia

                  


                  
                    	Phylum:

                    	Arthropoda

                  


                  
                    	Class:

                    	Insecta

                  


                  
                    	Order:

                    	Diptera

                  


                  
                    	Suborder:

                    	Brachycera

                  


                  
                    	Subsection:

                    	Calyptratae

                  


                  
                    	Superfamily:

                    	Hippoboscoidea

                  


                  
                    	Family:

                    	Glossinidae

                    Theobald, 1903
                  


                  
                    	Genus:

                    	Glossina

                    Wiedemann, 1830
                  

                

              
            


            
              	Species groups
            


            
              	
                
                  	morsitans ("savannah" species)


                  	fusca ("forest" species)


                  	palpalis ("riverine" species)

                

              
            

          


          Tsetse (pronounced /ts/e-/ts/e, teet-SEE, or set-see) are large biting flies from Africa which live by feeding on the blood of vertebrate animals. Tsetse include all the species in the genus Glossina, which are generally placed in their own family, Glossinidae.


          Tsetse have been extensively studied because they are biological vectors of the African trypanosomiases, deadly diseases which include sleeping sickness in people and nagana in cattle.


          Tsetse are crudely similar to other large flies, such as the housefly, but can be distinguished by four characteristics of their anatomy, two of which are easy to observe. Tsetse fold their wings completely when they are resting so that one wing rests directly on top of the other over their abdomen. Tsetse also have a long proboscis which extends directly forward and is attached by a distinct bulb to the bottom of their head.


          Tsetse have existed in the modern morphological form for at least 34 million years since fossil tsetse have been recovered from the Florissant Fossil Beds in Colorado.


          


          Biology


          The biology of tsetse is relatively well understood. Tsetse have been extensively studied because of their medical, veterinary, and economic importance, because the flies can be raised in a laboratory, and because the flies are relatively large, facilitating their analysis. Entomologists have discovered a great deal about tsetse morphology, anatomy, development, and metabolism.


          


          Morphology


          Tsetse can be seen as independent individuals in two forms: as third instar larvae, as adults.


          Tsetse first become separate from their mothers during the third larval instar, during which they have the typical appearance of maggots. However, this life stage is short, lasting at most a few hours, and is almost never observed outside of the laboratory.


          Tsetse next become pupariasmall, hard shelled, oblongs with two distinctive, small, dark lobes at one end. Tsetse puparia are under 1.0 cm long. Within the puparial shell, tsetse complete the last two larval instars and the pupal stage.


          Tsetse then emerge as adult flies. Tsetse adults are relatively large flies, with lengths of 1cm, and have a recognizable shape or bauplan so they can usually be distinguished without trouble from other flies. Tsetse have large heads, distinctly separated eyes, and unusual antennae. The tsetse thorax is quite large, while the abdomen is wide rather than elongated and shorter than the wings.


          Four characteristics definitively separate adult tsetse from other kinds of flies:


          
            
              	Proboscis

              	Tsetse have a distinct proboscis, a long thin structure attached to the bottom of the head and pointing forward.

              	
                
                  [image: A photograph of the head of a tsetse illustrating the forward pointing proboscis.]
                

              
            


            
              	Folded wings

              	When at rest, tsetse fold their wings completely one on top of the other.

              	
                
                  [image: A photograph of the whole body of a tsetse illustrating the folded wings when at rest.]
                

              
            


            
              	Hatchet cell

              	The discal medial ("middle") cell of the wing has a characteristic hatchet shape resembling a meat cleaver or a hatchet.

              	
                
                  [image: A photograph of the wing of a tsetse illustrating the hatchet shaped central cell.]
                

              
            


            
              	Branched arista hairs

              	The antennae have arista with hairs which are themselves branched.

              	
                
                  [image: A photograph and diagram of the head of a tsetse illustrating the branched hairs of the antenna's arista.]
                

              
            

          


          


          Anatomy


          Like all other insects, Tsetse flies have an adult body comprising three visibly distinct parts: the head, the thorax and the abdomen.


          The head has large eyes, distinctly separated on each side, and a distinct, forward-pointing proboscis attached underneath by a large bulb. The thorax is large, made of three fused segments. Three pairs of legs are attached to the thorax, as are two wings and two halteres. The abdomen is short but wide and changes dramatically in volume during feeding.


          The internal anatomy of tsetse is fairly typical of the insects. The crop is large enough to accommodate a huge increase in size during the bloodmeal since tsetse can take a bloodmeal weighing as much as themselves. The reproductive tract of adult females includes a uterus which can become large enough to hold the third instar larva at the end of each pregnancy.


          Most tsetse flies are physically very tough indeed. Houseflies are easily killed with a fly-swatter but it takes a great deal of effort to crush a tsetse fly.


          


          Life cycle


          Tsetse have an unusual life cycle which may be due to the richness of their food source. Female tsetse only fertilize one egg at a time and retain each egg within their uterus to have the offspring develop internally during the first larval stages, a strategy called adenotrophic viviparity. During this time, the female feeds the developing offspring with a milky substance which is secreted by a modified gland in the uterus. In the third larval stage, the tsetse larva finally leave the uterus and begin their independent life. However, the newly independent tsetse larva simply crawls into the ground, forms a hard outer shell called the puparial case in which it completes its morphological transformation into an adult fly. This lifestage has a variable duration, generally twenty to thirty days, and the larva must rely on stored resources during this time. The importance of the richness of blood to this development can be seen since all tsetse development prior to the emergence from the puparial case as a full adult occurs without feeding based only on nutritional resources provided by the female parent. The female must obtain enough energy for her needs, for the needs of her developing offspring, and to store the resources which her offspring will require until it emerges as an adult.


          Technically these insects undergo the standard development process of insects which comprises oocyte formation, ovulation and fertilization, development of the egg, five larval stages, a pupal stage, and the emergence and maturation of the adult.


          


          General biology


          Tsetse has three distinct symbionts. The primary symbiont is Wigglesworthia within bacteriocyte, the secondary symbiont is Sodalis intercellularly or intracellularly, and the third is some kind of Wolbachia.


          The tsetse Glossina palpalis is also a vector and host of Hepatozoon petti, a parasitic Sporozoa of the nile crocodile.


          


          Systematics


          
            [image: Glossina palpalis and G. morsitans from a 1920 lexicon]

            
              Glossina palpalis and G. morsitans from a 1920 lexicon
            

          


          Tsetse include up to thirty four species and sub-species depending on the particular classification used.


          Tsetse are sufficiently different in appearance and behaviour to have been placed in their own distinct branch of the flies. This placement is controversial. The science of systematics is currently struggling to reconcile the traditional form of biological classification with the modern understanding of genomic evolution and speciation. The controversy surrounding the placement of tsetse is therefore likely to continue into the future.


          All current classifications place all the tsetse species in a single genus named Glossina. Most classifications place this genus as the sole member of the family Glossinidae. The Glossinidae are generally placed within the superfamily Hippoboscoidea, which contains other hematophagous families. This superfamily is in the subsection Calyptratae which includes the housefly and the blowfly due to the similarity of their developmental biology. This infraorder in turn, is part of the sub-order Brachycera, the stubby flies with reduced antenna.


          


          Species


          The tsetse genus is generally split into three different groups of species based on a combination of distributional, behavioural, and morphological characteristics. The genus includes:


          
            
              	
                
                  	The savannah flies: (Subgenus Morsitans, occasionally named Glossina):

                    
                      	Glossina austeni (Newstead, 1912)


                      	Glossina longipalpis (Wiedemann, 1830)


                      	Glossina morsitans centralis (Machado, 1970)


                      	Glossina morsitans morsitans (Wiedemann, 1850)


                      	Glossina morsitans submorsitans (Newstead, 1911)


                      	Glossina pallidipes (Austen, 1903)


                      	Glossina swynnertoni (Austen, 1923)

                    

                  

                

              

              	
                
                  	The forest flies: (Subgenus Fusca, previously named Austenia):

                    
                      	Glossina brevipalpis (Newstead, 1911)


                      	Glossina fusca congolensis (Newstead and Evans, 1921)


                      	Glossina fusca fusca (Walker, 1849)


                      	Glossina fuscipleuris (Austen, 1911)


                      	Glossina frezili (Gouteux, 1987)


                      	Glossina haningtoni (Newstead and Evans, 1922)


                      	Glossina longipennis (Corti, 1895)


                      	Glossina medicorum (Austen, 1911)


                      	Glossina nashi (Potts,1955)


                      	Glossina nigrofusca hopkinsi (Van Emden, 1944)


                      	Glossina nigrofusca nigrofusca (Newstead, 1911)


                      	Glossina severini (Newstead, 1913)


                      	Glossina schwetzi (Newstead and Evans, 1921)


                      	Glossina tabaniformis (Westwood, 1850)


                      	Glossina vanhoofi (Henrard, 1952)

                    

                  

                

              

              	
                
                  	The riverine flies: (Sub-genus Palpalis, previously named Nemorhina):

                    
                      	Glossina caliginea (Austen, 1911)


                      	Glossina fuscipes fuscipes (Newstead, 1911)


                      	Glossina fuscipes martinii (Zumpt, 1935)


                      	Glossina fuscipes quanzensis (Pires, 1948)


                      	Glossina pallicera pallicera (Bigot, 1891)


                      	Glossina pallicera newsteadi (Austen, 1929)


                      	Glossina palpalis palpalis (Robineau-Desvoidy, 1830)


                      	Glossina palpalis gambiensis (Vanderplank, 1911)


                      	Glossina tachinoides (Westwood, 1850)

                    

                  

                

              
            

          


          


          Trypanosomiasis


          Tsetse are biological vectors of trypanosomes meaning that tsetse, in the process of feeding, acquire and then transmit small, single-celled organisms called trypanosomes from infected vertebrate hosts to uninfected animals. Some tsetse transmitted trypanosome species cause trypanosomiasis, an infectious disease. In humans, tsetse transmitted trypanosomiasis is called sleeping sickness. In animals, tsetse vectored trypanosomiases include nagana, souma, and surra according to the animal infected and the trypanosome species involved, although the usage is not strict and nagana is occasionally used for any form of animal trypanosomiasis.


          Trypanosomes are animal parasites, specifically protozoa of the genus Trypanosoma. These organisms are approximately the size of red blood cells. Different species of trypanosomes infect different hosts as can be seen in the table attached to this section. Trypanosomes range widely in their effects on the vertebrate hosts. Some species, such as Trypanosoma theileri, do not seem to cause any health problems except perhaps in animals which are already quite sick.


          Some strains are much more virulent. Tsetse seem to be unaffected by the infection of trypanosomes but it is entirely possible that the parasites alter tsetse behaviour or have other effects which improve the chances of transmission and survival. These trypanosomes have become highly evolved and developed a life cycle which requires periods in both the vertebrate and tsetse hosts.


          Tsetse transmit trypanosomes in two ways, mechanical and biological transmission.


          
            	Mechanical transmission involves the direct transmission of the same individual trypanosomes taken from an infected host into an uninfected host. The name mechanical reflects the similarity of this mode of transmission to the transmission which could be caused mechanically with a syringe. Mechanical transmission requires that tsetse feed on an infected host and acquire trypanosomes in the bloodmeal, and then, within in a relatively short period, for tsetse to feed on an uninfected host and regurgitate some of the infected blood from the first bloodmeal into the tissue of the uninfected animal. This type of transmission occurs most frequently when tsetse are interrupted during a bloodmeal and attempt to satiate themselves with another meal. Other flies, such as horse-flies, also can cause mechanical transmission of trypanosomes.


            	Biological transmission requires a period of incubation of the trypanosomes within the tsetse host. The term biological is used because trypanosomes must reproduce through several generations inside the tsetse host during the period of incubation, which requires extreme adaptation of the trypanosomes to their tsetse host. In this mode of transmission, trypanosomes reproduce through several generations, changing in morphology at certain periods. This mode of transmission also includes the sexual phase of the trypanosomes. Tsetse are believed to be more likely to become infected by trypanosomes during their first few bloodmeals. Tsetse infected by trypanosomes are thought to remain infected for the remainder of their lives. Because of the adaptations required for biological transmission, trypanosomes which are transmitted biologically by tsetse cannot be transmitted in this manner by other insects.

          


          The relative importance of these two modes of transmission for the propagation of tsetse-vectored trypanosomiases is not yet well understood. However, since the sexual phase of the trypanosome lifecycle occurs within the tsetse host, biological transmission is a required step in the life cycle of the tsetse vectored trypanosomes.


          The cycle of biological transmission of trypanosomiasis involves two phases, one inside the tsetse host and the other inside the vertebrate host. Trypanosomes are not passed between a pregnant tsetse and her offspring so all newly emerged tsetse adults are free of infection. An uninfected fly which feeds upon an infected vertebrate animal may acquire trypanosomes in its proboscis or gut. These trypanosomes, depending on the species, may remain in place, move to a different part of the digestive tract, or migrate through the tsetse body into the salivary glands. When an infected tsetse bites a susceptible host, the fly may regurgitate part of a previous bloodmeal which contains trypanosomes or may inject trypanosomes contained within its saliva. It is believed that the inoculation must contain a minimum of 300 to 450 individual trypanosomes to be successful, and may contain up to 40,000 individuals.


          The trypanosomes are injected into vertebrate muscle tissue but make their way, first into the lymphatic system, then into the bloodstream, and eventually into the brain. The disease causes the swelling of the lymph glands, emaciation of the body, and eventually leads to death. Uninfected tsetse may bite the infected animal prior to its death and acquire the disease, thereby closing the transmission cycle.


          The tsetse vectored trypanosomiases affect various vertebrate species including humans, antelopes, bovine cattle, camels, horses, sheep, goats, and pigs. These diseases are caused by several different trypanosome species which may also survive in wild animals such as crocodiles and monitor lizards. The diseases have different distributions across the African continent and are therefore transmitted by different species of tsetse. The following table summarizes this information:


          
            
              	Disease

              	Species affected

              	Trypanosoma agents

              	Distribution

              	Glossina vectors
            


            
              	Sleeping sickness  chronic form

              	humans

              	T. brucei gambiense

              	Western Africa

              	G. palpalis

              G. tachinoides

              G. fuscipes

              G. morsitans
            


            
              	Sleeping sickness  acute form

              	humans

              	T. brucei rhodesiense

              	Eastern Africa

              	G. morsitans

              G. swynnertoni

              G. pallidipes

              G. fuscipes
            


            
              	Nagana  acute form

              	antelope

              cattle

              camels

              horses

              	T. brucei brucei

              	Africa

              	G. morsitans

              G. swynnertoni

              G. pallidipes

              G. palpalis

              G. tachinoides

              G. fuscipes
            


            
              	Nagana  chronic form

              	cattle

              camels

              horses

              	T. congolense

              	Africa

              	G. palpalis

              G. morsitans

              G. austeni

              G. swynnertoni

              G. pallidipes

              G. longipalpis

              G. tachinoides

              G. brevipalpis
            


            
              	Nagana  acute form

              	domestic pigs

              cattle

              camels

              horses

              	T. simiae

              	Africa

              	G. palpalis

              G. fuscipes

              G. morsitans

              G. tachinoides

              G. longipalpis

              G. fusca

              G. tabaniformis

              G. brevipalpis

              G. vanhoofi

              G. austeni
            


            
              	Nagana  acute form

              	cattle

              camels

              horses

              	T. vivax

              	Africa

              	G. morsitans

              G. palpalis

              G. tachinoides

              G. swynnertoni

              G. pallidipes

              G. austeni

              G. vanhoofi

              G. longipalpis
            


            
              	Surra  chronic form

              	domestic pigs

              warthog (Phacochoerus aethiopicus)

              forest hogs ( Hylochoerus spp.)

              	T. suis

              	Africa

              	G. palpalis

              G. fuscipes

              G. morsitans

              G. tachinoides

              G. longipalpis

              G. fusca

              G. tabaniformis

              G. brevipalpis

              G. vanhoofi

              G. austeni
            

          


          


          Human trypanosomiasis


          Human African trypanosomiasis, also called sleeping sickness, is caused by trypanosomes of the Trypanosoma brucei species. This disease is invariably fatal unless treated but can almost always be cured with current medicines, if the disease is diagnosed early enough.


          Sleeping sickness begins with a tsetse bite leading to an inoculation in the sub-cutaneous tissue. The infection moves into the lymphatic system leading to a characteristic swelling of the lymph glands which is called Winterbottoms's sign . The infection progresses into the blood stream and eventually crosses into the central nervous system and invades the brain leading to extreme lethargy and eventually to death.


          The Trypanosoma brucei species, which causes the disease, has often been subdivided into three sub-genera which were identified based either on the vertebrate hosts which the strain could infect or on the virulence of the disease in humans. The trypanosomes infectious to animals and not to humans were named Trypanosoma brucei brucei. The strains which infected humans were divided into two sub-species based on their different virulences: Trypanosoma brucei gambiense was thought to have a slower onset and Trypanosoma brucei rhodesiense refers to strains with a more rapid, virulent onset. This characterization has always been problematic but was the best that could be done given the knowledge of the time and the tools available for identification. A recent molecular study using restriction fragment length polymorphism analysis suggests that the three sub-genera are polyphyletic, so the elucidation of the strains of T. brucei infective to humans will require a more complex explanation.


          Other forms of human trypanosomiasis also exist but are not transmitted by tsetse. The most notable is American trypanosomiasis, known as Chagas disease, which occurs in South America, caused by Trypanosoma cruzi, and transmitted by certain species of the Reduviidae, members of the Hemiptera.


          


          Animal trypanosomiasis


          Animal trypanosomiasis, also called nagana when it occurs in bovine cattle or horses or sura when it occurs in domestic pigs, is caused by several trypanosome species. These diseases reduce the growth rate, milk productivity, and strength of farm animals, generally leading to the eventually death of the infected animals. Certain species of cattle are called trypanotolerant because they can survive and grow even when infected with trypanosomes although they also have lower productivity rates when infected.


          The course of the disease in animals is similar to the course of sleeping sickness in humans.


          Trypanosoma congolense and Trypanosoma vivax are the two most important species infecting bovine cattle in sub-saharan Africa. Trypanosoma simiae causes a virulent disease in swine.


          Other forms of animal trypanosomiasis are also known from other areas of the globe, caused by different species of trypanosomes and transmitted without the intervention of the tsetse fly.


          Tsetse vector ranges mostly in the central part of Africa.


          


          Control


          Tsetse control has been undertaken in order to reduce the incidence of the diseases which the flies transmit. Two alternative strategies have been used in the attempts to reduce the African trypanosomiases. One tactic is primarily medical or veterinary and targets the disease directly using monitoring, prophylaxis, treatment, and surveillance to reduce the number of organisms which carry the disease. The second strategy is generally entomological and intends to disrupt the cycle of transmission by reducing the number of flies.


          The idea of tsetse control implies a change in the relationship between people and these insects. Prior to the twentieth century, people in Africa had largely adapted to the presence of tsetse. Human settlement patterns and agricultural practices had adapted to the presence of the fly. For example, in Ethiopia draft powered farming was restricted to the highland areas where the flies were absent whereas lowland areas where tsetse are present were more sparsely populated by people living a nomadic, less agriculturally intensive lifestyle. Tsetse control is a response to changing conditions. Tsetse control has been proposed as a way of reducing the incidence of the disease in the populations living in tsetse regions, of allowing the expansion of human settlement and agriculture into new areas, and of helping people previously relocated either in forced transfers or due to migration.


          Tsetse control efforts have been undertaken throughout the African continent but long-term, sustainable control has rarely been achieved. Tsetse control efforts invariably are tied to the complex problems of poverty, heath, politics, and violence which have proved such a disaster for the African people.


          The reduction of fly numbers has generally been attempted with two different aims, either eradication which intends to completely eliminate tsetse from the area or control which aims simply to reduce the numbers. Eradication is an idea which has often been imagined, has repeatedly been attempted, and is still proposed but many reasons suggest that control is a safer, cheaper, more realistic, and sustainable approach. Eradication refers to the successful killing of every tsetse either in a region or, under more grandiose proposals, from the entire African continent. Local eradication efforts have repeatedly been undertaken and have achieved temporary success only to fail in the long term because tsetse were able to re-invade (Zanzibar).


          All of the economic, ecological, political, and environmental justifications for eradication have been called into question. The economic justification for eradication offsets the immense costs of the eradication campaign against the medical and veterinary benefits which are considered to accrue in perpetuity.


          However, eradication campaigns may have unintended social consequences, as a successful campaign may open up lands for agriculture which have previously been populated by nomadic hunters, resulting in the displacement of the original population with its attendant consequences.


          


          Control techniques


          Many techniques have been used to reduce tsetse populations with earlier crude methods being replaced in more recent times by methods which are cheaper, more directed, and ecologically better considered.


          


          Slaughter of wild animals


          One early technique involved the slaughter of all the wild animals on which tsetse fed. For example, the island of Princip off the west coast of Africa, was entirely cleared of feral pigs in the 1930s which led to the extirpation of the fly. While the fly eventually re-invaded in the 1950s, the new population of tsetse was free from the disease.


          


          Land clearing


          Another early technique involved the complete removal of any brush or woody vegetation from an area. Tsetse tend to rest on the trunks of trees so the removal of woody vegetation made the area inhospitable to the flies. However, the technique has not been widely used and has been abandoned in more recent times. Preventing the regrowth of woody vegetation requires continuous clearing efforts which is only practicable where large human populations are present. The clearing of woody vegetation has come to be seen as an environmental problem more than a benefit.


          


          Pesticide campaigns


          Pesticides have been used to control tsetse starting initially during the early part of the twentieth century in localized efforts using the inorganic metal based pesticides, expanding after the Second World war into massive aerial and ground based campaigns using the early organic pesticides such as DDT, and continuing with the targeted use of pour-ons in which advanced organic pesticides are applied directly to the backs of cattle.


          


          Trapping


          
            [image: Tsetse trap]

            
              Tsetse trap
            

          


          Tsetse populations can be monitored and effectively controlled using simple, inexpensive traps. These often use electric blue cloth, since this colour attracts the flies. Early traps mimicked the form of cattle but this seems unnecessary and recent traps are simple sheets or have a biconical form. The traps can kill by channeling the flies into a collection chamber or by exposing the flies to insecticide sprayed on the cloth.


          The use of chemicals as attractants to lure tsetse to the traps has been studied extensively in the late 20th century, but this has mostly been of interest to scientists rather than as an economically reasonable solution. The attractants studied have been those which might be used by tsetse to find their food, like carbon dioxide and acetone, which are given off in the animals' breath and distributed downwind to form an 'odour plume'. Synthetic versions of these chemicals can be used to create artificial odour plumes. A cheaper approach is to place some cattle urine in a half gourd near the trap. For large trapping efforts, the use of additional traps is generally cheaper than the use of expensive artificial attractants.


          A special trapping method is applied in Ethiopia, where the BioFarm Consortium (ICIPE, BioVision Foundation, BEA, Helvetas, DLCO-EA, Praxis Ethiopia) applies the traps in a sustainable agriculture and rural development context (SARD). The traps are just the entry point, followed by improved farming, human health and marketing inputs. This method is in the final stage of testing (as per 2006).


          


          Releases of irradiated males


          The sterile insect technique has been used to reduce tsetse populations. This technique involves the rearing of large numbers of tsetse, separation of the males, irradiation of these flies with large doses of gamma rays to make them sterile and then release into to the wild. Since females only mate a few times in their life, generally only once, any mating with a sterile male will prevent that female from giving birth to any offspring.


          The Sterile Insect Technique has recently been used on Zanzibar, an island off the coast of East Africa. Like other eradication efforts, early indications are that the fly numbers have been decimated with the fly possibly extirpated (locally eradicated) from the island. A number of traps are in place to monitor the island and repress any resurgence.


          Additionally, using the parasite refractory strains is another method to control the tsetse, that means providing the blood meal containing the trypanocide before releasing the sterilised males. Also we can consider to use the cytoplasmic incompatibility (CI) strategy to control the population of tsetse. With the development of genetic engineering, the releasing of engineered parasite refractory counterparts is another strategy to control the population of tsetse.


          


          Etymology


          The word 'tsetse' comes from Tswana, a language of southern Africa, and, in that language, the word means fly. Recently 'tsetse' without the 'fly' has become more common in English, particularly in the scientific and development communities.


          The pronunuciation of the word differs in different regions. Many African languages have an ejective ts sound and so a common pronunciation of the word involves two identical syllables both having this ts sound and a shorter sound of the vowel, as ts-eh-ts-eh. The British pronunciation of the word uses two different sounds for the two different syllables, generally tee-tsee. In Zimbabwe, it is generally pronounced tseh-tsee.
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              The tsunami that struck Thailand on December 26, 2004.
            

          


          A tsunami (pronounced /tsuːˈnɑːmi/) is a series of waves created when a body of water, such as an ocean, is rapidly displaced. Earthquakes, mass movements above or below water, volcanic eruptions and other underwater explosions, landslides, underwater earthquakes, large meteoroid or asteroid impacts and testing with nuclear weapons at sea all have the potential to generate a tsunami. The effects of a tsunami can range from unnoticeable to devastating.


          The term tsunami comes from the Japanese words (津波、つなみ) meaning harbour ("tsu", 津) and wave ("nami", 波). [a. Jap. tsunami, tunami, f. tsu harbour + nami waves. - Oxford English Dictionary]. For the plural, one can either follow ordinary English practice and add an s, or use an invariable plural as in Japanese. Tsunamis are common throughout Japanese history; approximately 195 events in Japan have been recorded.


          A tsunami has a much smaller amplitude (wave height) offshore, and a very long wavelength (often hundreds of kilometers long), which is why they generally pass unnoticed at sea, forming only a passing "hump" in the ocean. Tsunamis have been historically labeled tidal waves because as they approach land, they take on the characteristics of a violent onrushing tide rather than the sort of cresting waves that are formed by wind action upon the ocean (with which people are more familiar). Since they are not actually related to tides the term is considered misleading and its usage is discouraged by oceanographers.


          


          Causes


          A tsunami can be generated when the plate boundaries abruptly deform and vertically displace the overlying water. Such large vertical movements of the Earth's crust can occur at plate boundaries. Subduction earthquakes are particularly effective in generating tsunami. Also, one tsunami in the 1940's in Hilo, Hawaii, was actually caused by an earthquake on one of the Aleutian Islands in Alaska. That earthquake was 7.8 on the Richter Scale.


          Tsunami take place when a huge earthquake occurs causing the plates below the water to push up causing the water to create a huge wave.


          In the 1950s it was discovered that larger tsunami than previously believed possible could be caused by landslides, explosive volcanic action, and impact events when they contact water. These phenomena rapidly displace large volumes of water, as energy from falling debris or expansion is transferred to the water into which the debris falls. Tsunami caused by these mechanisms, unlike the ocean-wide tsunami caused by some earthquakes, generally dissipate quickly and rarely affect coastlines distant from the source due to the small area of sea affected. These events can give rise to much larger local shock waves ( solitons), such as the landslide at the head of Lituya Bay which produced a water wave estimated at 50150m and reached 524m up local mountains. However, an extremely large landslide could generate a " megatsunami" that might have ocean-wide impacts.


          The geological record tells us that there have been massive tsunami in Earth's past.


          


          Signs of an approaching tsunami
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              The monument to the victims of tsunami at Laupahoehoe, Hawaii.
            

          


          There is often no advance warning of an approaching tsunami. However, since earthquakes are often a cause of tsunami, an earthquake felt near a body of water may be considered an indication that a tsunami will shortly follow.


          When the first part of a tsunami to reach land is a trough rather than a crest of the wave, the water along the shoreline may recede dramatically, exposing areas that are normally always submerged. This can serve as an advance warning of the approaching crest of the tsunami, although the warning arrives only a very short time before the crest, which typically arrives seconds to minutes later. In the 2004 tsunami that occurred in the Indian Ocean the sea receding was not reported on the African coast or any other western coasts it hit, when the tsunami approached from the east.


          Tsunamis occur most frequently in the Pacific Ocean, but are a global phenomenon; they are possible wherever large bodies of water are found, including inland lakes, where they can be caused by landslides. Very small tsunamis, non-destructive and undetectable without specialized equipment, occur frequently as a result of minor earthquakes and other events.


          


          Warnings and prevention
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          A tsunami cannot be prevented or precisely predicted, but there are some warning signs of an impending tsunami, and there are many systems being developed and in use to reduce the damage from tsunami.


          In instances where the leading edge of the tsunami wave is its trough, the sea will recede from the coast half of the wave's period before the wave's arrival. If the slope of the coastal seabed is shallow, this recession can exceed many hundreds of meters. People unaware of the danger may remain at the shore due to curiosity, or for collecting fish from the exposed seabed.


          
            [image: Tsunami warning sign on seawall in Kamakura, Japan, 2004. In the Muromachi period, a tsunami struck Kamakura, destroying the wooden building that housed the colossal statue of Amida Buddha at Kotokuin. Since that time, the statue has been outdoors.]

            
              Tsunami warning sign on seawall in Kamakura, Japan, 2004. In the Muromachi period, a tsunami struck Kamakura, destroying the wooden building that housed the colossal statue of Amida Buddha at Kotokuin. Since that time, the statue has been outdoors.
            

          


          Regions with a high risk of tsunami may use tsunami warning systems to detect tsunami and warn the general population before the wave reaches land. In some communities on the west coast of the United States, which is prone to Pacific Ocean tsunami, warning signs advise people where to run in the event of an incoming tsunami. Computer models can roughly predict tsunami arrival and impact based on information about the event that triggered it and the shape of the seafloor ( bathymetry) and coastal land ( topography).
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          One of the early warnings comes from nearby animals. Many animals sense danger and flee to higher ground before the water arrives. The Lisbon quake is the first documented case of such a phenomenon in Europe. The phenomenon was also noted in Sri Lanka in the 2004 Indian Ocean earthquake. Some scientists speculate that animals may have an ability to sense subsonic Rayleigh waves from an earthquake minutes or hours before a tsunami strikes shore (Kenneally, ). More likely, though, is that the certain large animals (e.g., elephants) heard the sounds of the tsunami as it approached the coast. The elephants reactions were to go in the direction opposite of the noise, and thus go inland. Humans, on the other hand, head down to the shore to investigate.


          While it is not possible to prevent a tsunami, in some particularly tsunami-prone countries some measures have been taken to reduce the damage caused on shore. Japan has implemented an extensive programme of building tsunami walls of up to 4.5 m (13.5 ft) high in front of populated coastal areas. Other localities have built floodgates and channels to redirect the water from incoming tsunami. However, their effectiveness has been questioned, as tsunami are often higher than the barriers. For instance, the Okushiri, Hokkaidō tsunami which struck Okushiri Island of Hokkaidō within two to five minutes of the earthquake on July 12, 1993 created waves as much as 30 m (100 ft) tall - as high as a 10-story building. The port town of Aonae was completely surrounded by a tsunami wall, but the waves washed right over the wall and destroyed all the wood-framed structures in the area. The wall may have succeeded in slowing down and moderating the height of the tsunami, but it did not prevent major destruction and loss of life.


          The effects of a tsunami can be mitigated by natural factors such as tree cover on the shoreline. Some locations in the path of the 2004 Indian Ocean tsunami escaped almost unscathed as a result of the tsunami's energy being sapped by a belt of trees such as coconut palms and mangroves. In one striking example, the village of Naluvedapathy in India's Tamil Nadu region suffered minimal damage and few deaths as the wave broke up on a forest of 80,244 trees planted along the shoreline in 2002 in a bid to enter the Guinness Book of Records. Environmentalists have suggested tree planting along stretches of seacoast which are prone to tsunami risks. While it would take some years for the trees to grow to a useful size, such plantations could offer a much cheaper and longer-lasting means of tsunami mitigation than the costly and environmentally destructive method of erecting artificial barriers.


          


          Tsunami in History


          Historically speaking, tsunami are not rare, with at least 25 tsunami occurring in the last century. Of these, many were recorded in the Asia-Pacific region - particularly Japan. The Boxing Day Tsunami on Boxing Day 2004, caused approx. 230,000 deaths and many more injuries. The destruction of the Egyptian city of Alexandria in A.D.365 is now presumed to have been caused by a tsunami.
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              	Tuareg
            


            
              	[image: ]
            


            
              	
            


            
              	Total population
            


            
              	
                1.2m

              
            


            
              	Regions with significant populations
            


            
              	
                Niger: 720,000 (1998)


                Mali: 440,000 (1991)

                Algeria: 25,000 (1987)

                Burkina Faso: 60,000 (1991)

                Libya: 17,000 (1993)


              
            


            
              	Languages
            


            
              	The Tuareg language(s) (Tamasheq, Tamajeq, Tamahaq)
            


            
              	Religions
            


            
              	Sunni Islam
            


            
              	Related ethnic groups
            


            
              	North Africa, West Africa
            

          


          The Tuareg (sometimes Twareg, French: Touareg, Arabic: طوارق, Itargiyen in Berber languages besides their own) are a nomadic pastoralist people, and are the principal inhabitants of the Saharan interior of North Africa. They call themselves variously Kel Tamasheq or Kel Tamajaq ("Speakers of Tamasheq"), Imuhagh, Imazaghan or Imashaghen ("the Free people"), or Kel Tagelmust, i.e., "People of the Veil". The name Tuareg was applied to them by early explorers and historians (since Leo Africanus).


          The origin and meaning of the name Twareg has long been debated with various etymologies advanced, although it would appear that Twārəg is derived from the " broken plural" of Tārgi, a name whose former meaning was "inhabitant of Targa" (the Tuareg name of the Libyan region commonly known as Fezzan. Targa in Berber means "(drainage) channel", see Alojali et al. 2003: 656, s.v. "Targa"). A misinterpretation of Twārəg as a name connected with the Arabic root TRQ made up a false etymology "abandoned (by God)", which has no real linguistic support and is sometimes quoted by those who want to defame this ethnic group. Tariq derived from the root TRQ means road in Arabic.


          The Tuareg today are found mostly in West Africa, but, like many in Northern Africa, were once nomads throughout the Sahara. They have a little-used but ancient script known as the tifinaɤ.


          


          History
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          Descended from Berbers in the region that is now Libya, the Tuareg are descendants of ancient Saharan peoples described by Herodotus, who mentions the ancient Libyan people, the Garamantes. Archaeological testimony is the ruins of Germa. Later, they expanded southward, into the Sahel.


          For over two millennia, the Tuareg operated the trans-Saharan caravan trade connecting the great cities on the southern edge of the Sahara via five desert trade routes to the northern (Mediterranean) coast of Africa. The Tuareg adopted camel nomadism along with its distinctive form of social organization from camel-herding Arabs about two thousand years ago, when the camel was introduced to the Sahara from Saudi Arabia. Like numerous African and other groups in pre-modern times, the Tuareg once took captives, either for trade or for domestic purposes; those who were not sold became assimilated into the Tuareg community. Captive servants and herdsmen formed a component of the division of labor in camel nomadism.


          In the early nineteenth century, the Tuareg resisted the French invasion of their Central Saharan homelands for the purpose of colonization. Tuareg broadswords were no match for the more advanced weapons of French squadrons, and after numerous massacres on both sides, the Tuareg were subdued and required to sign treaties in Mali 1905 and Niger 1917. In southern Algeria, the French met some of the strongest resistance from the Ahaggar Tuareg. Their Amenokal, traditional chief Moussa ag Amastan, fought numerous battles in defense of the region. Finally, Tuareg territories were taken under French governance and their confederations were largely dismantled and reorganized.


          Before French colonization, the Tuareg were organized into loose confederations, each consisting of a dozen or so tribes. Each of the main groups had a traditional leader called Amenokal along with an assembly of tribal chiefs (imɤaran, singular amɤar). The groups were the Kel Ahaggar, Kel Ajjer, Kel Ayr, Adrar n Fughas, Iwəlləmədan, and Kel Gres.


          Following the independence of African countries in 1960s, Tuareg territory was artificially divided into modern nations: Niger,Mali, Algeria, Libya, and Burkina Faso.


          Long-standing competition for resources in the Sahel has impacted Tuareg conflicts with neighboring African groups, especially after political disruption and economic constraints following French colonization and independence, tight restrictions placed on nomadization, high population growth, and desertification exacerbated by global warming and the increased firewood needs of growing cities. Today, some Tuareg are experimenting with farming; some have been forced to abandon herding, and seek jobs in towns and cities.


          In Mali, a Tuareg uprising resurfaced in the Adrar N'Fughas mountains in the 1960s, following Mali's independence. In May 1990, in the aftermath of a clash between government soldiers and Tuareg outside a prison in Tchin-Tabaraden, Niger, Tuaregs in both Mali and Niger claimed autonomy for their traditional homeland: ( Tenere, capital Agadez, in Niger and the Azawad and Kidal regions of Mali). Deadly clashes between Tuareg fighters and the military of both countries followed, with deaths numbering well into the thousands. Negotiations initiated by France and Algeria led to peace agreements ( January 11, 1992 in Mali and 1995 in Niger). Both agreements called for decentralization of national power and guaranteed the integration of Tuareg resistance fighters into the countries' respective national armies.


          Major fighting between the Tuareg resistance and government security forces ended after the 1995 and 1996 agreements, but in 2004, sporadic fighting continued in Niger between government forces and groups struggling to obtain Tuareg independence. In 2007, a new surge in violence occurred.


          


          Traditional social stratification


          Traditionally, Tuareg society is hierarchal, with nobility and vasals. Each Tuareg clan (taousit) is made up of several family groups, led by their collective chiefs, the amrar. A series of taousit may bond together under a Amenokal, forming a Tel clan confederation. Tuareg self identify only as being of their sepecific Tel, tuareg being an Arabic term applied to them at the time of the Arab conquest of North Africa.


          


          Nobility


          The work of pastoralism was specialized according to social class. Tels are ruled by the imaɤ (Imajeren, The Proud and Free) nobility, warrior-aristocrats who organized group defense, livestock raids, and the long-distance caravan trade. Below them were a number of specialised metier castes. The mɤad (Imrad, sing. Amrid), the second rank of Tuareg society, were free vassal-herdsmen and warriors, who pastured and tended most of the confederation's livestock. Formerly bonded vassals of specific Imajeren, they are said by tradition to be decended from nobility in the distant past, and thus maintain a degree of social distance from lower orders. Traditionally, some merchant castes had a higher status than all but the nobility among their more settled compatriots to the south. With time, the difference between the two castes has eroded in some places, following the economic fortunes of the two groups. Imajeren have traditionally disdained certain types of labor and prided themselves in their warrior skills. The existence of lower servile and semi servile classes has allowed for the development of highly ritualised poetic, sport, and courtship traditions. Following colonial subjection, independence, and the famines of the 1970s and 1980s, noble classes have more and more been forced to abandon their caste differences and have taken on labor and lifestyles they might traditionally have rejected.


          


          Client castes


          After the adoption of Islam, a separate class of religious clerics, the Ineslemen marabouts, also became integral to Tuareg social structure. Following the decimation of many clans' noble Imajeren caste in the colonial wars of the 19th and 20th centuries, the Ineslemen gained leadership in some clans, despite their often servile origins. Tradionally Ineslemen clans had been unarmed, providing spiritual guidance for the nobility, and receiving protection and alms in return.


          Inhdˤn (Inadin), were a blacksmith-client caste who fabricated and repaired the saddles, tools, household equipment and other material needs of the community. In most communities the Inadin were freedmen drawn from the servile klan caste and considered outside the Tel, and thus outside Tuareg society proper.


          


          Bonded castes and slaves


          As did many other ethnic groups in West Africa, the Tuareg once held slaves (klan / Ikelan in Tamasheq, Bouzou in Hausa, Bella in Songhai). Tuareg skin colour in general is considerably darker than most Mediterranean Berbers, and lighter, in general, than sub-Saharan populations. The Tuareg refer to themselves as "red-skinned," like most other Saharan peoples including the Maures, Tubu, and Amhara. Slaves were taken as prisoners of war as the Tuareg moved south beginning in the 11th century CE, and many slaves may have originated among Songhay, Djerma and Hausa communities, groups that also held slaves. These klan once formed a distinct social class in Tuareg society. Slaves lived near their owners as domestic servants and herders, and functioned as part of the family, with close social interactions. Some Tuareg noble and vassal men married slaves, and their children became freemen. In this sense, klan formed distinct sub-communities: a class held in an inherited serfdom like condition, common in pre-colonial West Africa. French colonial governments passed legislation to abolish slavery but did not enforce it; this was more in the interest of dismantling the traditional Tuareg political economy, which depended on slave labor for herding, as well as "pacification" of the fiercely resistant Tuareg, than a blanket liberation of slaves.


          While post independece states have sought to outlaw slavery, results have been mixed, and old caste relationships remain in many places. According to the Travel Channel show Bob Geldof in Africa, the descendants of those slaves (known as the Bella) are still slaves in all but name. In Niger, where the practice of slavery was outlawed in 2003, a study found that almost 8% of the population are still slaves.


          


          Tuareg territory
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          The Tuareg people inhabit a large area covering almost all the middle and western Sahara and the north-central Sahel. In Tuareg terms, the Sahara is not one desert but many, so they call it Tinariwen ("the Deserts"). Among the many deserts in Africa there is the true desert Tenere. Then we can cite numerous deserts more and less arid, flat and mountainous: Adrar, Tagant, Tawat ( Touat) Tanezruft, Adghagh n Fughas, Tamasna, Azawagh, Adar, Damargu, Tagama, Manga, Ayr, Tarramit (Termit), Kawar, Djado, Tadmait, Admer, Igharghar, Ahaggar, Tassili N'Ajjer, Tadrart, Idhan, Tanghart, Fezzan, Tibesti, Kalansho, Libyan Desert, etc.


          


          Tuareg confederations, political centers, and leaders


          At the turn of the 19th century the Tuareg country was organized into confederations, each ruled by a supreme Chief (Amenokal), along with a counsel of senior tribesmen elected to assist the chief.


          
            	Kel Ajjer or Azjar, centre Aghat (Ghat).


            	Kel Ahaggar, in Ahaggar mountains


            	Kel Adagh, or Kel Assuk, Kidal, and Tin Buktu


            	Iwillimmidan Kel Ataram, Manaka, and Azawagh region


            	Iwillimmidan Kel Denneg, In Tibaraden, Abalagh, Teliya Azawagh.


            	Kel Gres, Zinder and Tanut (Tanout).


            	Kel Ayr, Asode, Agadez, In Gal, Timia and Ifrwan.

          


          The most famous Tuareg leader was a woman, Tin Hinan, heroine and spiritual leader, who founded a legendary kingdom in the Ahaggar mountains. Other confederation leaders followed under the title of Amenokal (Chief), of whom the most famous include:


          
            	Karidanna, of the Iwillimmidan


            	Waisimudan, of Iwillimidan


            	Aljilani Ag Ibrahim, of Iwillimidan


            	Busari Ag Akhmad, of Iwillimidan


            	Musa Ag Amastan, of Kel Ahaggar


            	Ibrahim Ag Abakkada, of Kel Azjar


            	Amud, of Kel Azjar


            	Makhammad Ag Katami, of Iwillimmidan


            	Balkhu, of Kel Ayr


            	Wan Agoda, of Kel Faday (Kel Ayr)


            	Ahitaghal, of Kel Ahaggar


            	Akhanokhan, of Kel Azjar


            	Khadakhada, of Iwillimidan


            	Alkhurer, of Iwillimidan


            	Bazu, Iwillimidan


            	Makhammad Wan Ag Alkhurer Iwillimidan


            	Abdurrakhman Tagama, of Kel Ayr


            	Hammed Almomin Iwillimidan


            	Fihrun Ag Amansar, of Iwillimidan


            	Atisi Ag Amellal of Kel Ahaggar


            	Akhamok Ag Ihemma of Kel Ahaggar


            	Bay Ag Akhamok of Kel Ahaggar


            	Khamzata Ag Makhammad, of Iwillimidan


            	Edaber Ag Makhammad the new Amenokal of Kel Ahaggar

          


          


          Culture


          The Tuareg are matrilineal, though not matriarchal. Unlike many Muslim societies, women do not traditionally wear the veil, whereas men do. The most famous Tuareg symbol is the Tagelmust(also called a Cheche, pronounced: Shesh), an often blue indigo coloured veil. The men's facial covering originates from the belief that such action wards off evil spirits, but most probably relates to protection against the harsh desert sands as well; in any event, it is a firmly established tradition (as is the wearing of amulets containing verses from the Qur'an). Men begin wearing a veil when they reach maturity which usually conceals their entire face excluding their eyes and the top of the nose.


          Many Tuareg today are either settled agriculturalists or nomadic cattle breeders; though there are also blacksmiths and caravan leaders.


          The Tuareg are sometimes called the "Blue People" because the indigo pigment in the cloth of their traditional robes and turbams stained the wearer's skin dark blue. Today, the traditional indigo turban is still preferred for celebrations, and generally Tuaregs wear clothing and turbans in a variety of colors.


          


          Language


          The Tuareg speak Tamajaq/Tamasheq/Tamahaq, a southern Berber language having several dialects among the different regions. Berber is an Afro-Asiatic language closely related to Pharaonic Egyptian and the Semitic languages (such as Arabic, Hebrew, and Amharic). The language is called Tamasheq by western Tuareg in Mali, Tamahaq among Algerian and Libyan Tuareg, and Tamajaq in the Azawagh and Ar regions, Niger. The Tamajaq writing system, Tifinagh (also called Shifinagh and Tifinar), descends directly from the original Berber script used by the Numidians in pre-Roman times.


          


          Religion


          The Tuareg have been predominantly Muslim since the 16th century. They combine Sunni Islam (specifically the Maliki madhhab, popular in North and West Africa) with certain pre-Islamic animistic beliefs, including spirits of nature ( Kel Asuf) and such syncretic beliefs as divination through means of the Qur'an.


          


          Arts


          Much Tuareg art is in the form of jewelry, leather and metal saddle decorations called 'Trik', and finely crafted swords. The Inadan community makes traditional handicrafts. Among their products are: Tanaghilt or Zakkat (the 'Agadez Cross' or 'Croix d'Agadez'); the Tuareg Takoba, a nearly one meter long sword, with red leather cover; many beautiful gold and silver-made necklaces called 'Takaza'; and earrings called 'Tizabaten'.


          In 2007, Stanford's Cantor Arts Center opened an exhibition, "Art of Being Tuareg: Sahara Nomads in a Modern World," curated by Tom Seligman, Director of the centre, who first spent time with the Tuareg in 1971 when he traveled through the Sahara after serving in the Peace Corps. The exhibition includes beautifully crafted and adorned functional objects such as camel saddles, tents, bags, swords, amulets, cushions, dresses, earrings, spoons and drums. The exhibition is also being shown at UCLA Fowler Museum in Los Angeles and the Smithsonians National Museum of African Art in Washington DC.


          


          Traditional music


          Traditional Tuareg music has two major components: the moncord violin Anzad played often during night parties and a small tambour covered with goatskin called Tende, performed during camel races and horse races. and other festivities. Another popular Tuareg musical genre is Takamba, characteristic for its Afro-Berber percussions.


          Tinariwen, a Tuareg band that fuses electric guitars and indigenous musical styles, was founded in the 1980s by rebel fighters. They released their first CD in 2000, and toured in Europe and the United States in 2004. The Niger-based band Etran Finatawa combines Tuareg and Wodaabe members, playing a combination of traditional instruments and electric guitars.


          Many music groups emerged after the 1980s cultural revival. Among them Tartit, Imaran and known artists are: Abdallah Oumbadougou from Ayr, Baly Othmany of Djanet.


          The Desert Festival in Mali's Timbuktu is the best place to see Tuareg culture and dance and hear their music. The event has the easiest access for tourists and is not yet very commercialised (though the process is happening).


          


          Economy


          The Tuareg are a pastoral people, having an economy based on livestock breeding, trading, and agriculture. A contemporary variant is occurring in northern Niger, in a traditionally Tuareg territory that comprises most of the uranium-rich land of the country. The central government in Niamey has shown itself unwilling to cede control of the highly profitable mining to indigenous clans; the Tuareg are determined not to relinquish the prospect of substantial economic benefit; the French government has independently entered the fray to defend a French firm, Areva, established in Niger for fifty years and now mining the massive Imouraren deposit. Tuareg are distinguished in their native language as the Imouhar, meaning the free people; the overlap of meaning has increased local cultural nationalism. Additional complaints against Areva are that it is: "...plundering...the natural resources and [draining] the fossil deposits. It is undoubtedly an ecological catastrophe."


          These mines yield uranium ores, which are then processed to produce yellowcake, crucial to the western nuclear power industry (as well as aspirational nuclear powers). Controversy in the United States erupted out of a report asserting that Saddam Hussein had not tried to buy yellowcake from Niger, partly on grounds that Nigerien uranium mines had closed. In fact, many are disused and lightly sealed, allowing individuals to enter and mine at will.


          In 2007, some Tuareg people in Niger have allied themselves with the MNJ, the Niger Movement for Justice, a rebel group operating in the north of the country. During 2004-2007, U.S. Special Forces teams trained Tuareg units of the Nigerien Army in the Sahel region as part of the Trans-Sahara Counter-Terrorism Partnership; some of these trainees are reputed to have gone on to fight in the 2007 rebellion within the MNJ. The goal of these Tuareg appears to be economic and political control of ancestral lands rather than being a confluence of religious and political ideologies.


          


          Ethnic classification


          The Tuareg are classified as a Berber group, and are closely related to both Northwest African Berbers and West Africans, in terms of culture and ethnicity. At least some sources argue that the Tuareg are defined by language and culture, not by ethnicity, and that predominantly Tamasheq speakers qualify as "Tuareg" (and, presumably, by implication, individuals of Tuareg descent but who have assimilated into various countries and do not speak Tamasheq languages). This is probably part of the reason for the widely varying estimates of the number of Tuareg on the earth
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          The tuba is the largest and lowest pitched of brass instruments. Sound is produced by vibrating or "buzzing" the lips into a large cupped mouthpiece. It is one of the most recent additions to the modern symphony orchestra, first appearing in the mid-19th century, when it largely replaced the ophicleide.


          


          Roles


          An orchestra usually has a single tuba, though occasionally a second tuba is required. It serves as the bass of the brass section, though its versatility means it can double as reinforcement for the strings and woodwinds, or increasingly as a solo instrument.


          Symphonie Fantastique by Hector Berlioz was the first major work orchestrated for tuba. It was originally scored for two ophicleides, but Berlioz changed it after hearing the newly invented tuba. Other composers also composed influential parts for the tuba, including:


          
            	Richard Strauss ( Also sprach Zarathustra, Eine Alpensinfonie).


            	Shostakovich ( Fifth symphony).


            	Stravinsky (The Rite of Spring).


            	Edgard Varse ( Dserts).


            	Richard Wagner ( Lohengrin, Die Meistersinger von Nrnberg, Ride of the Valkyries).


            	Sergei Prokofiev ( Fifth Symphony).

          


          Various concertos have been written for the tuba by numerous notable composers, including Ralph Vaughan Williams, Edward Gregson, John Williams, Alexander Arutiunian and Bruce Broughton. Tubas are also used in concert bands, marching bands, and in drum and bugle (and drum and brass) corps. In British style brass bands, both E♭ and B♭ tubas are used and are normally referred to as basses.


          Notable conductor Leif Bjaland has been quoted as saying, "Nothing brings balance and beauty to an orchestra like the soothing bass tones of a tuba." He has also been known to have hired a tuba soloist to help him through one of his many bouts with insomnia.


          


          Types and construction


          Tubas are found in various pitches, most commonly in F, E♭, CC, or BB♭ in "brass band" pitching. The main tube of a B♭ tuba is approximately 18 feet long, while that of a CC tuba is 16feet, of an E♭ tuba 13feet, and of an F tuba 12feet (not including any valve branches). Tubas are considered to be conical in shape as the bore of their tubing steadily increases in diameter along its length, from the mouthpiece to the bell.


          A tuba with its tubing wrapped for placing the instrument on the player's lap is usually called a tuba or concert tuba. Some have a bell pointing forward as opposed to upward, which are often called recording tubas because of their popularity in the early days of recorded music, as their sound could more easily be directed at the recording instrument. When wrapped to surround the body for marching, it is traditionally known as a hlicon. The modern sousaphone is a hlicon with a bell pointed up, and then curved to point forward. Some ancestors of the tuba, such as the military bombardon, were wrapped so that the bell extended far backwards over the player's shoulder.


          Bass clef music for tuba is usually in concert pitch, therefore tubists must know the correct fingerings for their specific instrument. However, traditional brass band parts for the tuba are usually written treble clef, with the B-flat tuba sounding two octaves and one step below and the E-Flat tuba sounding one octave and a major sixth below the written pitch. Consequently, the tuba is generally treated as a transposing instrument when it is written for in the treble clef, but not in the bass clef.


          The lowest pitched tubas are the contrabass tubas, pitched in C or B-flat; (referred to as CC and BB-flat tubas respectively, based on a traditional distortion of a now-obsolete octave naming convention). The BB-flat is almost exclusively used in brass bands because the other instruments are usually based on B-flat. The CC tuba is used as an orchestral instrument in the U.S. because it is perceived to tune more easily with other orchestral instruments, but BB-flat tubas are the contrabass tuba of choice in German, Austrian, and Russian orchestras. Many younger players start out with an E-flat tuba, and the BB-flat tuba is still the standard adult amateur instrument in the United States. Most professionals (and those trained or training to be professionals) in the U.S. play CC tubas, but most also are trained in proficiency of all four pitches of tubas.


          The next smaller tubas are the bass tubas, pitched in F or E-flat (a fourth above the contrabass tubas). The E-flat tuba often plays an octave above the contrabass tubas in brass bands, and the F tuba is commonly used by professional players as a solo instrument and, in America, to play higher parts in the classical repertoire. In most of Europe, the F tuba is the standard orchestral instrument, supplemented by the CC or BB-flat only when the extra weight is desired. In the United Kingdom, the E-flat is the standard orchestral tuba.
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          The euphonium is sometimes referred to as a tenor tuba, and is pitched one octave higher (in B-flat) than the BB-flat contrabass tuba. The term "tenor tuba" is often used more specifically, in reference to B-flat rotary-valved tubas pitched in the same octave as euphoniums. Examples include the Alexander Model 151, which is a popular instrument among tuba players when the use of the tenor tuba is appropriate. One much-debated example of such application for orchestral tuba players in the U.S. is the Bydło movement in Ravel's orchestration of Mussorgsky's Pictures at an Exhibition. The "Small French Tuba in C" is a tenor tuba pitched in C, and provided with 6 valves to make the lower notes in the orchestral repertoire possible. The French C tuba was the standard instrument in French orchestras until overtaken by F and C contrabass tubas since the Second World War. Though extremely rare, there have been larger BB-flat subcontrabass tubas created. There were at least four known examples created. The first two were built by the Gustav Besson on the suggestion of American Bandmaster John Philip Sousa. The monster instruments were not completed until just after Sousa's death ( photo). Later, in the 1950s, British musician Gerard Hoffnung commissioned the London firm of Paxman to create a subcontrabass tuba for use in his comedic music festivals ( photo). These three instruments were all pitched in BBB♭, one octave below the standard BB-flat tuba. Also, a tuba pitched in FFF was made in Kraslice by Bohland & Fuchs probably during 1910 or 1911 and was destined for the World Exhibition in New York in 1913. This tuba is "playable", but two persons are needed; one to operate the valves and one to blow into the mouthpiece ( photo).


          


          Valves


          Tubas come in both piston and rotary valve models. Rotary valves are based on a design that derived from the Berlinerpumpen used on the very first bass tuba patented by Wilhelm Wieprecht in 1835. Červeny of Graslitz was the first to use true rotary valves, starting in the 1840s or 1850s. Piston valves are based on valves developed by Perinet for the Saxhorn family of instruments promoted by Adolphe Sax around the same time. Pistons may either be oriented to point to the top of the instrument (top-action, as pictured in the figure at the top of the article) or out the front of the instrument (front-action or side-action). Debate abounds as to the advantages and disadvantages of each valve style, with assertions concerning sound, speed, and clarity commonly proclaimed but with little or no scientific measurement. The German tradition prefers rotary valves; the British and American traditions favour piston valves, because a large majority of American and British professional model tubas come in piston options, and are said to give more weight to the sound (top-action in the case of British; front-action in the case of American). Also, many players believe piston valves offer easier articulation of difficult or fast passages than rotary valves, but none of this is absolute and choice of valve types remains up to the performer. Overall, it is preference; each has its advantages and disadvantages. This is why many American tubists will buy a piston contrabass CC tuba and a rotary Eb and F, so they can adapt easier to different playing experiences.


          Piston valves require more maintenance than rotary valves, including daily oiling to keep them freely operating. Rotary valves when fully assembled are sealed and seldom require oiling, because moisture from the player's breath helps keep them lubricated. On the other hand, piston valve disassembly and re-assembly are easily performed by even inexperienced amateur musicians themselves as needed, but rotary valve disassembly and re-assembly are more difficult because of the need for tools and for perfect alignment of the rotor and its backing plate during re-assembly. For these reasons, rotary valve disassembly/reassembly and maintenance is best left to qualified instrument repair persons.


          Some tubas have a strong and useful resonance that is not in the well known harmonic series. For example, the Conn BBb sousaphone has a strong resonance at low Eb, which permits chromatic descent to the pedal BBb, and thence to the sub pedal FF at 20 Hz. This open resonance depends on the design of the instrument. Many three-valve instruments can play chromatically to 20 Hz 'F' without a fourth valve.


          Tubas generally have from three to six valves, though some rare exceptions exist. Three-valve tubas are generally the least expensive and are almost exclusively used by beginners and amateurs, and the Sousaphone (a marching instrument which is just a different way to wrap the tubing of a B-flat tuba) almost always has three valves. Among more advanced players, four and five valve tubas are by far the most common choices, with six-valve tubas being relatively rare except for F tubas intended to be used by European orchestral performers and some other artist-model F-Tubas.


          The valves add tubing to the main tube of the instrument, thus lowering its fundamental pitch. The first valve lowers the pitch by a whole step (two semitones), the second valve by a semitone, and the third valve by three semitones. Used in combination, the valves are too short and the resulting pitch tends to be sharp. For example, a BBb tuba becomes (in effect) an A♭tuba when the first valve is depressed. The third valve is long enough to lower the pitch of a BBb tuba by three semitones, but it is not long enough to lower the pitch of an A♭tuba by three semitones. Thus, the first and third valves used in combination lower the pitch by something just short of five semitones, and the first three valves used in combination are nearly a quarter tone sharp.
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          The fourth valve is used in place of combinations of the first and third valves, and the second and fourth used in combination are used in place of the first three valves in combination. The fourth valve can be tuned to lower the pitch of the main tube accurately by five semitones, and thus its use corrects the main problem of combinations being too sharp. By using the fourth valve by itself to replace the first and third combination, or the fourth and second valves in place of the first, second and third valve combinations, the notes requiring these fingerings are more in tune.


          The fifth and sixth valves are used to provide alternative fingering possibilities to improve intonation, and are also used to reach into the low register of the instrument where all the valves will be used in combination to fill the first octave between the fundamental pitch and the next available note on the open tube. The fifth and sixth valves also give the musician the ability to trill more smoothly or to use alternative fingerings for ease of playing.


          The bass tuba in F is pitched a fifth above the BB-flat tuba and a fourth above the CC tuba, so it needs additional tubing length beyond that provided by four valves to play securely down to a low F as required in much tuba music. The fifth valve is commonly tuned to a flat whole step, so that when used with the fourth valve, it gives an in-tune low B-flat. The sixth valve is commonly tuned as a flat half step, allowing the F tuba to play low G as 1-4-5-6 and low G-flat as 1-2-4-5-6. In CC tubas with five valves, the fifth valve may be tuned as a flat whole step or as a minor third depending on the instrument.


          Some piston-valved tubas have a compensating system to allow accurate tuning when using several valves in combination, simplifying fingering and removing the need to constantly adjust slide positions. Such systems are used mainly in United Kingdom brass bands. The most common approach is to plumb the valves so that if the fourth valve is used, the air is sent back through a second set of branches in the first three valves to compensate for the combination of valves. This does have the disadvantage of making the instrument significantly more 'stuffy' or resistant to air flow when compared to a non-compensating tuba. This is due to the need for the air to flow through the valve block twice. It also makes the instrument heavier. But many prefer this approach to additional valves or to manipulation of tuning slides while playing to achieve perfect intonation within an ensemble.


          


          Finish


          Tubas are generally finished in raw brass, lacquered brass, or silver-plated brass. Some believe that the external finish of the tuba can play an important role in the tone production, though this has never been objectively measured. Performers have individual preferences on the finish that they select, and will sometimes have horns in more than one finish for different musical settings. Although tone quality is subjective and there is no scientific basis for these claims, tuba players generally agree that silver-plated brass affords a brighter tone, while raw brass produces a richer tone for lower notes.


          


          Variations


          Some tubas are capable of being converted into a marching style, known as "marching tubas". A leadpipe can be manually screwed on next to the valves. The tuba is then usually rested on the left shoulder (although some tubas allow use of the right shoulder), with the bell facing directly in front of the player. Some marching tubas are made only for marching, and cannot be converted into a concert model. Most marching bands opt for the sousaphone, an instrument which is easier to carry and almost always cheaper than a true marching tuba. Drum and bugle corps players, however, always use marching tubas, which in this context are referred to as contras. Standard tubas can also be played whilst standing, with the use of a strap which is joined to the tuba using two rings. The strap is then put over the player's shoulder like a sash, allowing the instrument to be played in the same position as when sitting.


          


          Jazz
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          Tubas have been used in jazz since the genre's beginning. In the earliest years, bands often used a tuba for outdoor playing and a double bass for indoor jobs. In this context, the tuba was sometimes called "brass bass", as opposed to the double bass, which was called "string bass"; it was not uncommon for players to double on both instruments.


          In modern jazz, the role of the two bass instruments remains similar. Tubas are usually featured in a supporting role, although it is not uncommon for them to take solos. Many jazz bands actually use a sousaphone, commonly if technically incorrectly called a "tuba" in this context. New Orleans style Brass Bands like Dirty Dozen Brass Band, Rebirth Brass Band, and Nightcrawlers Brass Band feature a sousaphone as a jazz bass. One of the most prominent tubists specializing in jazz is the New York City-based Marcus Rojas, who has performed frequently with bandleader Henry Threadgill. Another notable group is the Modern Jazz Tuba Project - founded by R. Winston Morris, which consists entirely of tubas and euphoniums with rhythm section.


          The tuba has also played a large role in ragtime music, and in big band music, the tuba (usually bass tuba pitched in E♭) would provide a walking bass similar to that of a double bass, but with a larger range. The tuba has the lowest pitch of the brass family.


          


          Notable tubists


          See Category:Tubists
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          Tuberculosis (abbreviated as TB for tubercle bacillus or Tuberculosis) is a common and often deadly infectious disease caused by mycobacteria, mainly Mycobacterium tuberculosis. Tuberculosis usually attacks the lungs (as pulmonary TB) but can also affect the central nervous system, the lymphatic system, the circulatory system, the genitourinary system, the gastrointestinal system, bones, joints, and even the skin. Other mycobacteria such as Mycobacterium bovis, Mycobacterium africanum, Mycobacterium canetti, and Mycobacterium microti also cause tuberculosis, but these species are less common.


          The typical symptoms of tuberculosis are a chronic cough with blood-tinged sputum, fever, night sweats and weight loss. Infection of other organs cause a wide range of symptoms. The diagnosis relies on radiology (commonly chest X-rays), a tuberculin skin test, blood tests, as well as microscopic examination and microbiological culture of bodily fluids. Tuberculosis treatment is difficult and requires long courses of multiple antibiotics. Contacts are also screened and treated if necessary. Antibiotic resistance is a growing problem in ( extensively) multi-drug-resistant tuberculosis. Prevention relies on screening programs and vaccination, usually with Bacillus Calmette-Gurin (BCG vaccine).


          Tuberculosis is spread through the air, when people who have the disease cough, sneeze or spit. One third of the world's current population have been infected with M. tuberculosis, and new infections occur at a rate of one per second. However, most of these cases will not develop the full-blown disease; asymptomatic, latent infection is most common. About one in ten of these latent infections will eventually progress to active disease, which, if left untreated, kills more than half of its victims. In 2004, mortality and morbidity statistics included 14.6 million chronic active cases, 8.9 million new cases, and 1.6 million deaths, mostly in developing countries. In addition, a rising number of people in the developed world are contracting tuberculosis because their immune systems are compromised by immunosuppressive drugs, substance abuse, or AIDS.


          


          Other names


          In the past, tuberculosis has been called consumption, because it seemed to consume people from within, with a bloody cough, fever, pallor, and long relentless wasting. Other names included phthisis (Greek for consumption) and phthisis pulmonalis; scrofula (in adults), affecting the lymphatic system and resulting in swollen neck glands; tabes mesenterica, TB of the abdomen and lupus vulgaris, TB of the skin; wasting disease; white plague, because sufferers appear markedly pale; king's evil, because it was believed that a king's touch would heal scrofula; and Pott's disease, or gibbus of the spine and joints. Miliary tuberculosisnow commonly known as disseminated TBoccurs when the infection invades the circulatory system resulting in lesions which have the appearance of millet seeds on X-ray.


          


          Symptoms


          When the disease becomes active, 75% of the cases are pulmonary TB. Symptoms include chest pain, coughing up blood, and a productive, prolonged cough for more than three weeks. Systemic symptoms include fever, chills, night sweats, appetite loss, weight loss, pallor, and often a tendency to fatigue very easily.


          In the other 25% of active cases, the infection moves from the lungs, causing other kinds of TB. This occurs more commonly in immunosuppressed persons and young children. Extrapulmonary infection sites include the pleura, the central nervous system in meningitis, the lymphatic system in scrofula of the neck, the genitourinary system in urogenital tuberculosis, and bones and joints in Pott's disease of the spine. An especially serious form is disseminated TB, more commonly known as miliary tuberculosis. Although extrapulmonary TB is not contagious, it may co-exist with pulmonary TB, which is contagious.


          


          Bacterial species
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          The primary cause of TB, Mycobacterium tuberculosis, is an aerobic bacterium that divides every 16 to 20 hours, an extremely slow rate compared with other bacteria, which usually divide in less than an hour. (For example, one of the fastest-growing bacteria is a strain of E. coli that can divide roughly every 20 minutes.) Since MTB has a cell wall but lacks a phospholipid outer membrane, it is classified as a Gram-positive bacterium. However, if a Gram stain is performed, MTB either stains very weakly Gram-positive or does not retain dye due to the high lipid & mycolic acid content of its cell wall. MTB is a small rod-like bacillus that can withstand weak disinfectants and survive in a dry state for weeks. In nature, the bacterium can grow only within the cells of a host organism, but M. tuberculosis can be cultured in vitro.


          Using histological stains on expectorate samples from phlegm (also called sputum), scientists can identify MTB under a regular microscope. Since MTB retains certain stains after being treated with acidic solution, it is classified as an acid-fast bacillus (AFB). The most common staining technique, the Ziehl-Neelsen stain, dyes AFBs a bright red that stands out clearly against a blue background. Other ways to visualize AFBs include an auramine-rhodamine stain and fluorescent microscopy.


          The M. tuberculosis complex includes three other TB-causing mycobacteria: M. bovis, M. africanum and M. microti. M. africanum is a not widespread, but in parts of Africa it is a significant cause of tuberculosis. M. bovis was once a common cause of tuberculosis, but the introduction of pasteurized milk has largely eliminated this as a public health problem in developed countries. M. microti is mostly seen in immunodeficient people, although it is possible that the prevalence of this pathogen has been underestimated.


          Other known pathogenic mycobacteria include Mycobacterium leprae, Mycobacterium avium and M. kansasii. The last two are part of the nontuberculous mycobacteria (NTM) group. Nontuberculous mycobacteria cause neither TB nor leprosy, but they do cause pulmonary diseases resembling TB.
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          Evolution


          Tuberculosis has co-evolved with humans for many thousands of years, and perhaps as much as several million years. During this evolution, M. tuberculosis has lost numerous coding and non-coding regions in its genome, losses that can be used to distinguish between strains of the bacteria. The implication is that M. tuberculosis strains differ geographically, so their genetic differences can be used to track the origins and movement of each strain.


          


          Transmission


          When people suffering from active pulmonary TB cough, sneeze, speak, or spit, they expel infectious aerosol droplets 0.5 to 5 m in diameter. A single sneeze, for instance, can release up to 40,000 droplets. Each one of these droplets may transmit the disease, since the infectious dose of tuberculosis is very low and the inhalation of just a single bacterium can cause a new infection.


          People with prolonged, frequent, or intense contact are at particularly high risk of becoming infected, with an estimated 22% infection rate. A person with active but untreated tuberculosis can infect 1015 other people per year. Others at risk include people in areas where TB is common, people who inject drugs using unsanitary needles, residents and employees of high-risk congregate settings, medically under-served and low-income populations, high-risk racial or ethnic minority populations, children exposed to adults in high-risk categories, patients immunocompromised by conditions such as HIV/AIDS, people who take immunosuppressant drugs, and health care workers serving these high-risk clients.


          Transmission can only occur from people with activenot latentTB. The probability of transmission from one person to another depends upon the number of infectious droplets expelled by a carrier, the effectiveness of ventilation, the duration of exposure, and the virulence of the M. tuberculosis strain. The chain of transmission can therefore be broken by isolating patients with active disease and starting effective anti-tuberculous therapy. After two weeks of such treatment, people with non-resistant active TB generally cease to be contagious. If someone does become infectous, then it will take at least from 21 days, or 34 weeks, before the new infectous person can transmit the disease to others. TB can also be transmitted by eating meat if the cattle is infected with TB. Mycobacterium bovis causes TB in cattle. Details below.


          


          Pathogenesis
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          About 90% of those infected with Mycobacterium tuberculosis have asymptomatic, latent TB infection (sometimes called LTBI), with only a 10% lifetime chance that a latent infection will progress to TB disease. However, if untreated, the death rate for these active TB cases is more than 50%.


          TB infection begins when the mycobacteria reach the pulmonary alveoli, where they invade and replicate within alveolar macrophages. The primary site of infection in the lungs is called the Ghon focus. Bacteria are picked up by dendritic cells, which do not allow replication, although these cells can transport the bacilli to local ( mediastinal) lymph nodes. Further spread is through the bloodstream to other tissues and organs where secondary TB lesions can develop in other parts of the lung, peripheral lymph nodes, kidneys, brain, and bone. All parts of the body can be affected by the disease, though it rarely affects the heart, skeletal muscles, pancreas and thyroid.


          Tuberculosis is classified as one of the granulomatous inflammatory conditions. Macrophages, T lymphocytes, B lymphocytes and fibroblasts are among the cells that aggregate to form a granuloma, with lymphocytes surrounding the infected macrophages. The granuloma functions not only to prevent dissemination of the mycobacteria, but also provides a local environment for communication of cells of the immune system. Within the granuloma, T lymphocytes (CD4+) secrete cytokines such as interferon gamma, which activates macrophages to destroy the bacteria with which they are infected. T lymphocytes (CD8+) can also directly kill infected cells.


          Importantly, bacteria are not always eliminated within the granuloma, but can become dormant, resulting in a latent infection. Another feature of the granulomas of human tuberculosis is the development of cell death, also called necrosis, in the centre of tubercles. To the naked eye this has the texture of soft white cheese and was termed caseous necrosis.


          If TB bacteria gain entry to the bloodstream from an area of damaged tissue they spread through the body and set up many foci of infection, all appearing as tiny white tubercles in the tissues. This severe form of TB disease is most common in infants and the elderly and is called miliary tuberculosis. Patients with this disseminated TB have a fatality rate of approximately 20%, even with intensive treatment.


          In many patients the infection waxes and wanes. Tissue destruction and necrosis are balanced by healing and fibrosis. Affected tissue is replaced by scarring and cavities filled with cheese-like white necrotic material. During active disease, some of these cavities are joined to the air passages bronchi and this material can be coughed up. It contains living bacteria and can therefore pass on infection. Treatment with appropriate antibiotics kills bacteria and allows healing to take place. Upon cure, affected areas are eventually replaced by scar tissue.


          


          Diagnosis
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          Tuberculosis can be a difficult disease to diagnose, mainly due to the difficulty in culturing this slow-growing organism in the laboratory (412 weeks for blood culture). A complete medical evaluation for TB must include a medical history, a chest X-ray, and a physical examination. Tuberculosis radiology is used in the diagnosis of TB. It may also include a tuberculin skin test, a serological test, microbiological smears and cultures. The interpretation of the tuberculin skin test depends upon the person's risk factors for infection and progression to TB disease, such as exposure to other cases of TB or immunosuppression.


          Currently, latent infection is diagnosed in a non-immunized person by a tuberculin skin test, which yields a delayed hypersensitivity type response to an extract made from M. tuberculosis. Those immunized for TB or with past-cleared infection will respond with delayed hypersensitivity parallel to those currently in a state of infection, so the test must be used with caution, particularly with regard to persons from countries where TB immunization is common. New TB tests are being developed that offer the hope of cheap, fast and more accurate TB testing. These use polymerase chain reaction detection of bacterial DNA and antibody assays to detect the release of interferon gamma in response to mycobacteria. These tests are not affected by immunization, so generate fewer false positive results. Rapid and inexpensive diagnosis will be particularly valuable in the developing world.


          


          Progression


          Progression from TB infection to TB disease occurs when the TB bacilli overcome the immune system defenses and begin to multiply. In primary TB disease15% of casesthis occurs soon after infection. However, in the majority of cases, a latent infection occurs that has no obvious symptoms. These dormant bacilli can produce tuberculosis in 223% of these latent cases, often many years after infection. The risk of reactivation increases with immunosuppression, such as that caused by infection with HIV. In patients co-infected with M. tuberculosis and HIV, the risk of reactivation increases to 10% per year.


          Other conditions that increase risk include drug injection, mainly due to the lifestyle of IV drug users; recent TB infection or a history of inadequately treated TB; chest X-ray suggestive of previous TB, showing fibrotic lesions and nodules; diabetes mellitus; silicosis; prolonged corticosteroid therapy and other immunosuppressive therapy; head and neck cancers; hematologic and reticuloendothelial diseases, such as leukemia and Hodgkin's disease; end-stage kidney disease; intestinal bypass or gastrectomy; chronic malabsorption syndromes; or low body weight.


          Twin studies in the 1950s showed that the course of TB infection was highly dependent on genetics. At that time, it was rare that one identical twin would die and the other live.


          Some drugs, including rheumatoid arthritis drugs that work by blocking tumor necrosis factor-alpha (an inflammation-causing cytokine), raise the risk of activating a latent infection due to the importance of this cytokine in the immune defense against TB.


          


          Treatment


          Treatment for TB uses antibiotics to kill the bacteria. The two antibiotics most commonly used are rifampicin and isoniazid. However, instead of the short course of antibiotics typically used to cure other bacterial infections, TB requires much longer periods of treatment (around 6 to 12 months) to entirely eliminate mycobacteria from the body. Latent TB treatment usually uses a single antibiotic, while active TB disease is best treated with combinations of several antibiotics, to reduce the risk of the bacteria developing antibiotic resistance. People with latent infections are treated to prevent them from progressing to active TB disease later in life. However, treatment using Rifampin and Pyrazinamide is not risk-free. The Centers for Disease Control and Prevention (CDC) notified healthcare professionals of revised recommendations against the use of rifampin plus pyrazinamide for treatment of latent tuberculosis infection, due to high rates of hospitalization and death from liver injury associated with the combined use of these drugs.


          Drug resistant tuberculosis is transmitted in the same way as regular TB. Primary resistance occurs in persons who are infected with a resistant strain of TB. A patient with fully-susceptible TB develops secondary resistance (acquired resistance) during TB therapy because of inadequate treatment, not taking the prescribed regimen appropriately, or using low quality medication. Drug-resistant TB is a public health issue in many developing countries, as treatment is longer and requires more expensive drugs. Multi-drug resistant TB (MDR-TB) is defined as resistance to the two most effective first line TB drugs: rifampicin and isoniazid. Extensively drug-resistant TB (XDR-TB) is also resistant to three or more of the six classes of second-line drugs.


          In ancient times, available treatments focused more on dietary parameters. Pliny the Elder described several methods in his Natural History: "wolf's liver taken in thin wine, the lard of a sow that has been fed upon grass, or the flesh of a she-ass taken in broth". While these particular remedies haven't been tested scientifically, it has been demonstrated that malnourished mice receiving a 2% protein diet suffer far higher mortality from tuberculosis than those receiving 20% protein receiving the same infectious challenge dose, and the progressively fatal course of the illness could be reversed by restoring the mice to the normal diet. Moreover, statistics for immigrants in South London reveal an 8.5 fold increased risk of tuberculosis in (primarily Hindu Asian) lacto vegetarians, who frequently suffer protein malnutrition, compared to those of similar cultural backgrounds who ate meat and fish daily.


          


          Prevention


          TB prevention and control takes two parallel approaches. In the first, people with TB and their contacts are identified and then treated. Identification of infections often involves testing high-risk groups for TB. In the second approach, children are vaccinated to protect them from TB. Unfortunately, no vaccine is available that provides reliable protection for adults. However, in tropical areas where the levels of other species of mycobacteria are high, exposure to nontuberculous mycobacteria gives some protection against TB.


          The World Health Organization (W.H.O.) declared TB a global health emergency in 1993, and the Stop TB Partnership developed a Global Plan to Stop Tuberculosis that aims to save 14 million lives between 2006 and 2015. Since humans are the only host of Mycobacterium tuberculosis, eradication would be possible: a goal that would be helped greatly by an effective vaccine.


          


          Vaccines


          Many countries use Bacillus Calmette-Gurin (BCG) vaccine as part of their TB control programs, especially for infants. According to the W.H.O., this is the most often used vaccine worldwide, with 85% of infants in 172 countries immunized in 1993. This was the first vaccine for TB and developed at the Pasteur Institute in France between 1905 and 1921. However, mass vaccination with BCG did not start until after World War II. The protective efficacy of BCG for preventing serious forms of TB (e.g. meningitis) in children is greater than 80%; its protective efficacy for preventing pulmonary TB in adolescents and adults is variable, ranging from 0 to 80%.


          In South Africa, the country with the highest prevalence of TB, BCG is given to all children under age three. However, BCG is less effective in areas where mycobacteria are less prevalent; therefore BCG is not given to the entire population in these countries. In the USA, for example, BCG vaccine is not recommended except for people who meet specific criteria:


          
            	Infants or children with negative skin test results who are continually exposed to untreated or ineffectively treated patients or will be continually exposed to multidrug-resistant TB.


            	Healthcare workers considered on an individual basis in settings in which a high percentage of MDR-TB patients has been found, transmission of MDR-TB is likely, and TB control precautions have been implemented and were not successful.

          


          BCG provides some protection against severe forms of pediatric TB, but has been shown to be unreliable against adult pulmonary TB, which accounts for most of the disease burden worldwide. Currently, there are more cases of TB on the planet than at any other time in history and most agree there is an urgent need for a newer, more effective vaccine that would prevent all forms of TBincluding drug resistant strainsin all age groups and among people with HIV.


          Several new vaccines to prevent TB infection are being developed. The first recombinant tuberculosis vaccine entered clinical trials in the United States in 2004, sponsored by the National Institute of Allergy and Infectious Diseases (NIAID). A 2005 study showed that a DNA TB vaccine given with conventional chemotherapy can accelerate the disappearance of bacteria as well as protect against re-infection in mice; it may take four to five years to be available in humans. A very promising TB vaccine, MVA85A, is currently in phase II trials in South Africa by a group led by Oxford University, and is based on a genetically modified vaccinia virus. Many other strategies are also being used to develop novel vaccines. In order to encourage further discovery, researchers and policymakers are promoting new economic models of vaccine development including prizes, tax incentives and advance market commitments.


          The Bill and Melinda Gates Foundation has been a strong supporter of new TB vaccine development. Most recently, they announced a $200 million grant to the Aeras Global TB Vaccine Foundation for clinical trials on up to six different TB vaccine candidates currently in the pipeline.


          


          Epidemiology
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          According to the World Health Organization (WHO), nearly 2 billion peopleone third of the world's populationhave been exposed to the tuberculosis pathogen. Annually, 8 million people become ill with tuberculosis, and 2 million people die from the disease worldwide. In 2004, around 14.6 million people had active TB disease with 9 million new cases. The annual incidence rate varies from 356 per 100,000 in Africa to 41 per 100,000 in the Americas. Tuberculosis is the world's greatest infectious killer of women of reproductive age and the leading cause of death among people with HIV/AIDS.


          The rise in HIV infections and the neglect of TB control programs have enabled a resurgence of tuberculosis. The emergence of drug-resistant strains has also contributed to this new epidemic with, from 2000 to 2004, 20% of TB cases being resistant to standard treatments and 2% resistant to second-line drugs. The rate at which new TB cases occur varies widely, even in neighboring countries, apparently because of differences in health care systems.


          In 2005, the country with the highest estimated incidence of TB was Swaziland, with 1262 cases per 100,000 people. India has the largest number of infections, with over 1.8 million cases. In developed countries, tuberculosis is less common and is mainly an urban disease. In the United Kingdom, TB incidences range from 40 per 100,000 in London to less than 5 per 100,000 in the rural South West of England; the national average is 13 per 100,000. The highest rates in Western Europe are in Portugal (42 per 100,000) and Spain (20 per 100,000). These rates compare with 113 per 100,000 in China and 64 per 100,000 in Brazil. In the United States, the overall tuberculosis case rate was 4.9 per 100,000 persons in 2004.


          The incidence of TB varies with age. In Africa, TB primarily affects adolescents and young adults. However, in countries where TB has gone from high to low incidence, such as the United States, TB is mainly a disease of older people.


          There are a number of known factors that make people more susceptible to TB infection: worldwide the most important of these is HIV. Co-infection with HIV is a particular problem in Sub-Saharan Africa, due to the high incidence of HIV in these countries. Smoking more than 20 cigarettes a day also increases the risk of TB by two to four times. Diabetes mellitus is also an important risk factor that is growing in importance in developing countries.


          


          History
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          Tuberculosis has been present in humans since antiquity. The earliest unambiguous detection of Mycobacterium tuberculosis is in the remains of bison dated 18,000 years before the present. Whether tuberculosis originated in cattle and then transferred to humans, or diverged from a common ancestor infecting a different species, is currently unclear. However, it is clear that M. tuberculosis is not directly descended from M. bovis, which seems to have evolved relatively recently.


          Skeletal remains show prehistoric humans (4000 BC) had TB, and tubercular decay has been found in the spines of mummies from 30002400 BC. Phthisis is a Greek term for tuberculosis; around 460 BC, Hippocrates identified phthisis as the most widespread disease of the times involving coughing up blood and fever, which was almost always fatal. Genetic studies suggest that TB was present in South America for about 2,000 years. In South America, the earliest evidence of tuberculosis is associated with the Paracas-Caverna culture (circa 750 BC to circa 100 AD).


          


          Folklore


          Before the Industrial Revolution, tuberculosis may sometimes have been regarded as vampirism. When one member of a family died from it, the other members that were infected would lose their health slowly. People believed that this was caused by the original victim draining the life from the other family members. Furthermore, people who had TB exhibited symptoms similar to what people considered to be vampire traits. People with TB often have symptoms such as red, swollen eyes (which also creates a sensitivity to bright light), pale skin, extremely low body heat, a weak heart and coughing blood, suggesting the idea that the only way for the afflicted to replenish this loss of blood was by sucking blood. Another folk belief attributed it to being forced, nightly, to attend fairy revels, so that the victim wasted away owing to lack of rest; this belief was most common when a strong connection was seen between the fairies and the dead. Similarly, but less commonly, it was attributed to the victims being "hagridden"being transformed into horses by witches (hags) to travel to their nightly meetings, again resulting in a lack of rest.


          TB was romanticized in the nineteenth century. Many people believed TB produced feelings of euphoria referred to as "Spes phthisica" or "hope of the consumptive". It was believed that TB sufferers who were artists had bursts of creativity as the disease progressed. It was also believed that TB sufferers acquired a final burst of energy just before they died which made women more beautiful and men more creative. In the early 20th century, some believed TB to be caused by masturbation.


          


          Study and treatment


          The study of tuberculosis dates back to The Canon of Medicine written by Ibn Sina (Avicenna) in the 1020s. He was the first physician to identify pulmonary tuberculosis as a contagious disease, the first to recognise the association with diabetes, and the first to suggest that it could spread through contact with soil and water. He developed the method of quarantine in order to limit the spread of tuberculosis.


          Although it was established that the pulmonary form was associated with 'tubercles' by Dr Richard Morton in 1689, due to the variety of its symptoms, TB was not identified as a single disease until the 1820s and was not named 'tuberculosis' until 1839 by J. L. Schnlein. During the years 18381845, Dr. John Croghan, the owner of Mammoth Cave, brought a number of tuberculosis sufferers into the cave in the hope of curing the disease with the constant temperature and purity of the cave air: they died within a year. The first TB sanatorium opened in 1859 in Grbersdorf, Germany (today Sokołowsko, Poland) by Hermann Brehmer.


          In regard to this claim, The Times for January 15, 1859, page 5, column 5, carries an advertisement seeking funds for the Bournemouth Sanatorium for Consumption, referring to the balance sheet for the past year, and offering an annual report to prospective donors, implying that this sanatorium was in existence at least in 1858.
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          The bacillus causing tuberculosis, Mycobacterium tuberculosis, was identified and described on March 24, 1882 by Robert Koch. He received the Nobel Prize in physiology or medicine in 1905 for this discovery. Koch did not believe that bovine (cattle) and human tuberculosis were similar, which delayed the recognition of infected milk as a source of infection. Later, this source was eliminated by the pasteurization process. Koch announced a glycerine extract of the tubercle bacilli as a "remedy" for tuberculosis in 1890, calling it 'tuberculin'. It was not effective, but was later adapted as a test for pre-symptomatic tuberculosis.


          The first genuine success in immunizing against tuberculosis was developed from attenuated bovine-strain tuberculosis by Albert Calmette and Camille Gurin in 1906. It was called "BCG" ( Bacillus of Calmette and Gurin). The BCG vaccine was first used on humans in 1921 in France, but it was not until after World War II that BCG received widespread acceptance in the USA, Great Britain, and Germany.


          Tuberculosis, or "consumption" as it was commonly known, caused the most widespread public concern in the 19th and early 20th centuries as an endemic disease of the urban poor. In 1815, one in four deaths in England was of consumption; by 1918 one in six deaths in France were still caused by TB. In the 20th century, tuberculosis killed an estimated 100 million people. After the establishment in the 1880s that the disease was contagious, TB was made a notifiable disease in Britain; there were campaigns to stop spitting in public places, and the infected poor were "encouraged" to enter sanatoria that resembled prisons; the sanatoria for the middle and upper classes offered excellent care and constant medical attention. Whatever the purported benefits of the fresh air and labor in the sanatoria, even under the best conditions, 50% of those who entered were dead within five years (1916).
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          The promotion of Christmas Seals began in Denmark during 1904 as a way to raise money for tuberculosis programs. It expanded to the United States and Canada in 190708 to help the National Tuberculosis Association (later called the American Lung Association).


          In the United States, concern about the spread of tuberculosis played a role in the movement to prohibit public spitting except into spittoons.


          In Europe, deaths from TB fell from 500 out of 100,000 in 1850 to 50 out of 100,000 by 1950. Improvements in public health were reducing tuberculosis even before the arrival of antibiotics, although the disease remained a significant threat to public health, such that when the Medical Research Council was formed in Britain in 1913 its initial focus was tuberculosis research.


          It was not until 1946 with the development of the antibiotic streptomycin that effective treatment and cure became possible. Prior to the introduction of this drug, the only treatment besides sanatoria were surgical interventions, including the pneumothorax techniquecollapsing an infected lung to "rest" it and allow lesions to heala technique that was of little benefit and was largely discontinued by the 1950s. The emergence of multidrug-resistant TB has again introduced surgery as part of the treatment for these infections. Here, surgical removal of chest cavities will reduce the number of bacteria in the lungs, as well as increasing the exposure of the remaining bacteria to drugs in the bloodstream, and is therefore thought to increase the effectiveness of the chemotherapy.


          Hopes that the disease could be completely eliminated have been dashed since the rise of drug-resistant strains in the 1980s. For example, tuberculosis cases in Britain, numbering around 117,000 in 1913, had fallen to around 5,000 in 1987, but cases rose again, reaching 6,300 in 2000 and 7,600 cases in 2005. Due to the elimination of public health facilities in New York and the emergence of HIV, there was a resurgence in the late 1980s. The number of those failing to complete their course of drugs is high. NY had to cope with more than 20,000 "unnecessary" TB-patients with multidrug-resistant strains (resistant to, at least, both Rifampin and Isoniazid). The resurgence of tuberculosis resulted in the declaration of a global health emergency by the World Health Organization in 1993.


          


          Infection of other animals


          Tuberculosis can be carried by mammals; domesticated species, such as cats and dogs, are generally free of tuberculosis, but wild animals may be carriers. In some places, regulations aiming to prevent the spread of TB restrict the ownership of novelty pets; for example, the U.S. state of California forbids the ownership of pet gerbils.


          Mycobacterium bovis causes TB in cattle. An effort to eradicate bovine tuberculosis from the cattle and deer herds of New Zealand is underway. It has been found that herd infection is more likely in areas where infected vector species such as Australian brush-tailed possums come into contact with domestic livestock at farm/bush borders. Controlling the vectors through possum eradication and monitoring the level of disease in livestock herds through regular surveillance are seen as a "two-pronged" approach to ridding New Zealand of the disease.


          In the Republic of Ireland and the United Kingdom, badgers have been identified as one vector species for the transmission of bovine tuberculosis. As a result, governments have come under pressure from some quarters, primarily dairy farmers, to mount an active campaign of eradication of badgers in certain areas with the purpose of reducing the incidence of bovine TB. The effectiveness of culling on the incidence of TB in cattle is a contentious issue, with proponents and opponents citing their own studies to support their position. For instance, a study by an Independent Study Group on badger culling reported on 18 June 2007 that it was unlikely to be effective and would only make a modest difference to the spread of TB and that "badger culling cannot meaningfully contribute to the future control of cattle TB"; in contrast, another report concluded that this policy would have a significant impact. On July 4th 2008, the UK government decided against a proposed random culling policy.
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              	Binomial name
            


            
              	Aythya fuligula

              Linnaeus, 1758
            

          


          The Tufted Duck, Aythya fuligula, is a medium-sized diving duck with a population of close to one million birds.


          


          Description


          The adult male is all black except for white flanks and a blue-grey bill. It has an obvious head tuft that gives the species its name.
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          The adult female is brown with paler flanks, and is more easily confused with other diving ducks. In particular, some have white around the bill base which resembles the scaup species, although the white is never as extensive as in those ducks.


          The only duck which is at all similar is the drake North American Ring-necked Duck, which however has a different head shape, no tuft and greyish flanks.


          The Tufted Duck is one of the species to which the Agreement on the Conservation of African-Eurasian Migratory Waterbirds ( AEWA) applies.


          


          Distribution


          The Tufted Duck breeds widely throughout temperate and northern Eurasia. It occasionally can be found as a winter visitor along both coasts of the United States and Canada. It is believed to have expanded its traditional range with the increased availability of open water due to gravel extraction, and the spread of freshwater mussels, a favourite food. These ducks are migratory in most of their range, and winter in the milder south and west of Europe, southern Asia and all year in most of the United Kingdom. They will form large flocks on open water in winter.


          


          Habitat


          Their breeding habitat is close to marshes and lakes with plenty of vegetation to conceal the nest. They are also found on coastal lagoons, the seashore, and sheltered ponds.


          


          Food


          These birds feed mainly by diving, but they will dabble. They eat molluscs, aquatic insects and some plants and sometimes feed at night.


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


          

        

      

    


    


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

  


  
    
      
        

        Tuna


        
          

          Tuna are several species of ocean-dwelling fish in the family Scombridae, mostly in the genus Thunnus. Tunas are fast swimmersthey have been clocked at 70km/h (45mph)and include several species that are warm-blooded. Unlike most fish species, which have white flesh, tuna have flesh that is pink to dark red. The red coloring comes from tuna muscle tissue's greater quantities of myoglobin, an oxygen-binding molecule. Some of the larger tuna species, such as the bluefin tuna, can raise their blood temperature above that of the water through muscular activity. This ability enables them to live in cooler waters and to survive in a wide range of ocean environments. Tuna species and fisheries have been overfished, and some stocks are at risk of collapse.
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              Tuna cut in half for processing at the Tsukiji fish market in Tokyo, Japan.
            

          


          Tuna is an important commercial fish. Some varieties of tuna, such as the bluefin and bigeye tuna, Thunnus obesus, are threatened by overfishing, which dramatically affects tuna populations in the Atlantic and northwestern Pacific Oceans. Other areas seem to support fairly healthy populations of some of the over 48 different species of tuna for example, the central and western Pacific skipjack tuna, Katsuwonus pelamisbut there is mounting evidence that overexploitation threatens tuna populations worldwide. The Australian government alleged in 2006 that Japan had illegally overfished southern bluefin by taking 12,000 to 20,000 tonnes per year instead of the their agreed 6,000 tonnes; the value of such overfishing would be as much as USD $2billion. Such overfishing has resulted in severe damage to stocks. "Japan's huge appetite for tuna will take the most sought-after stocks to the brink of commercial extinction unless fisheries agree on more rigid quotas, wildlife campaigners warned today" stated by the WWF.


          Increasing quantities of high-grade tuna are entering the market from operations that rear tuna in net pens and feed them a variety of bait fish. In Australia the southern bluefin tuna, Thunnus maccoyii, is one of two species of bluefin tunas that are kept in tuna farms by former fishermen. Its close relative, the northern bluefin tuna, Thunnus thynnus, is being used to develop tuna farming industries in the Mediterranean, North America and Japan.


          Due to their high position in the food chain and the subsequent accumulation of heavy metals from their diet, mercury levels can be high in larger species such as bluefin and albacore. As a result, in March 2004 the United States FDA issued guidelines recommending that pregnant women, nursing mothers and children limit their intake of tuna and other types of predatory fish. However, most canned light tuna is skipjack tuna, which is lower in mercury. The Chicago Tribune reported that some canned light tuna such as yellowfin tuna is significantly higher in mercury than skipjack tuna, and caused Consumers Union and other health groups to advise pregnant women to refrain from consuming canned tuna. The Eastern little tuna ( Euthynnus affinis) has been available for decades as a low-mercury, less expensive canned tuna. However, of the five major species of canned tuna imported by the United States it is the least commercially attractive, primarily due to its dark colour and more pronounced 'fishy' flavor. Its use has traditionally been restricted exclusively to institutional (non-retail) commerce.


          


          Recreational importance


          
            [image: Tuna steak served in a French bistro]

            
              Tuna steak served in a French bistro
            

          


          In the 1930s and the 1940s, bluefin tuna were abundant in the waters of Cuba, Bimini and Cat Cay just a few miles off the Florida coast, and were targeted by such fishermen as Ernest Hemingway and Habana Joe aboard his 1938 40-foot Wheeler named Pilar. Word spread quickly among fishermen around the world about the exciting new sport of big-game fishing. Despite the growing popularity of the sport, however, the boats of the day were hardly ideal for the challenges of fighting the prized fish. Most boats used at the time were converted cabin cruisers, which were relatively slow and hard to maneuver.


          The Rybovich family of South Florida eventually constructed a boat in 1946 that catapulted the sport and gave birth to a new industry. This boat, the Miss Chevy II, was the first sportfishing boat the world had ever seen.


          Merritt gained particular notoriety during the 1950s through the 1970s with its 37- and 43-foot custom sport fishing boats, which together with boats like those being built by Rybovich gave birth to a new category of fishing yachts and helped fuel the growth of big game tuna fishing in the United States and around the world.


          


          Canned tuna


          Canned tuna was first produced in 1903, and quickly became popular. In the United States, only Albacore can legally be sold in canned form as "white meat tuna"; in other countries, Yellowfin is also acceptable as "white meat tuna."


          While in the early 1980s canned tuna in Australia was most likely to be Southern bluefin, as of 2003 it is usually yellowfin, skipjack, or tongol (labelled "northern bluefin").


          As tuna are often caught great distances from where they are processed, poor quality control may lead to spoilage. Tuna are typically eviscerated by hand, then pre-cooked for 45 minutes to three hours. The fish are then cleaned and filleted, packaged into cans, and sealed. The second cooking of the tuna meat (called retort cooking) is carried out in the cans, this time for 2 to 4 hours. This process kills any bacteria, but retains the histamine that can produce rancid flavours. The international standard sets the maximum histamine level at 200 milligrams per kilogram. An Australian study of 53 varieties of unflavored canned tuna found none to exceed the maximum histamine level, although some had "off" flavours.


          Australia standards once required cans of tuna to contain at least 51% tuna, but these regulations were dropped in 2003. The remaining weight is usually oil or water. In the US, the FDA has regulations on canned tuna (see part c).


          


          Major tuna fleets


          According to the Foodmarket Exchange, the total tuna catch was 3,605,000 tons in 2000, down about 5.7 percent from 3,823,000 tons in 1999. The main tuna fishing nations are concentrated in Asia, with Japan and Taiwan floating the main fleets. Other important tuna fishing nations in Asia are Indonesia and South Korea. Spain and France are also important tuna fishing countries, with their ships fishing primarily in the Indian Ocean.


          Japan remains the main tuna fishing nation fishing in the Pacific. In 2000, total tuna caught by Japanese vessels was 633,000 tons, about 17 percent of the world tuna catch. Taiwan was the second biggest tuna producer at 435,000 tons, or about 12 percent of the world's total catch. Spain supplies most of the yellowfin to European canneries, accounting for 5.9 percent of the total tuna catch, while Ecuador and Mexico dominate the Eastern Pacific Ocean.


          


          Tuna fishing and commercial whaling


          Some maritime countries such as Nauru have argued that commercial whaling is a necessity for preserving stocks of tuna and the sustainability of that country's fishing fleet.


          


          Management and conservation


          There are five main tuna fishery management bodies: the Western Central Pacific Ocean Fisheries Commission, the Inter-American Tropical Tuna Commission, the Indian Ocean Tuna Commission, the International Commission for the Conservation of Atlantic Tunas and the Commission for the Conservation of Southern Bluefin Tuna. The five met together for the first time in Kobe, Japan in January 2007. Environmental organisations made submissions on risks to fisheries and species. The meeting concluded with an action plan drafted by some 60 countries or areas. Concrete steps include issuing certificates of origin to prevent illegal fishing and greater transparency in the setting of regional fishing quotas. The delegates are scheduled to meet at another joint meeting in January or February 2009 in Europe.


          


          Association with dolphins


          Many tuna species associate with dolphins, swimming alongside them. These include yellowfin tuna in the eastern Pacific Ocean, but not albacore or skipjack. The reason for the association is believed to be the avoidance of dolphins by sharks, which are predators of tuna. Swimming near dolphins reduces the likelihood of the tuna being attacked by a shark.


          Fishing vessels can exploit this association by searching for pods of dolphins. They encircle the pod with nets to catch the tuna beneath. The nets are prone to entangling dolphins, thus injuring or killing them. As a result of public outcry, methods have been made more "dolphin friendly", now generally involving lines rather than nets. However, there are neither universal independent inspection programs nor verification of "dolphin safeness" to show that dolphins are not harmed during tuna fishing. According to Consumers Union, the resulting lack of accountability means claims that tuna is " Dolphin safe" should be given little credence.


          


          Methods of capture


          
            	Andalusian method of Almadraba, in which nets are used, creating a maze in which the tuna are secured.


            	big-game fishing


            	longline fishing


            	purse seines - the major threat to dolphins


            	pole and line


            	harpoon gun

          


          


          Species
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          There are eight tuna species in the Thunnus genus:


          
            	Albacore, Thunnus alalunga ( Bonnaterre, 1788).


            	Yellowfin tuna, Thunnus albacares ( Bonnaterre, 1788).


            	Blackfin tuna, Thunnus atlanticus ( Lesson, 1831).


            	Southern bluefin tuna, Thunnus maccoyii ( Castelnau, 1872).


            	Bigeye tuna, Thunnus obesus (Lowe, 1839).


            	Pacific bluefin tuna, Thunnus orientalis ( Temminck & Schlegel, 1844).


            	Northern bluefin tuna, Thunnus thynnus (Linnaeus, 1758).


            	Longtail tuna, Thunnus tonggol ( Bleeker, 1851).

          


          Species of several other genera (all in the family Scombridae) have common names containing "tuna":


          
            	Skipjack tuna Katsuwonus pelamis (Linnaeus, 1758)


            	Slender tuna Allothunnus fallai (Serventy, 1948)


            	Bullet tuna Auxis rochei (Risso, 1810)


            	Frigate tuna Auxis thazard (Lacepede, 1800)


            	Kawakawa (little tuna or mackerel tuna) Euthynnus affinis (Cantor, 1849)


            	Little tunny (little tuna) Euthynnus alletteratus (Rafinesque, 1810)


            	Dogtooth tuna Gymnosarda unicolor ( Rppell, 1836)


            	Black skipjack tuna Euthynnus lineatus (Kishinouye, 1920)

          


          


          Nutrition and health


          Canned tuna is a prominent component in many weight trainers' diets, as it is very high in protein and is easily prepared.


          A can of tuna in oil contains about the Adequate Intake (AI) of the US Dietary Reference Intake of vitamin D for infants, children, men, and women aged 1950 - 200 UI.


          Canned tuna can also be a good source of omega-3 fatty acids, of which it sometimes contains over 300 mg per serving.


          A January 2008 report conducted by the New York Times has found potentially dangerous levels of mercury in certain varieties of tuna, reporting levels "so high that the Food and Drug Administration could take legal action to remove the fish from the market."
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              	General
            


            
              	Name, Symbol, Number

              	tungsten, W, 74
            


            
              	Chemical series

              	transition metals
            


            
              	Group, Period, Block

              	6, 6, d
            


            
              	Appearance

              	grayish white, lustrous

              [image: ]
            


            
              	Standard atomic weight

              	183.84 (1) gmol1
            


            
              	Electron configuration

              	[Xe] 4f14 5d4 6s2
            


            
              	Electrons per shell

              	2, 8, 18, 32, 12, 2
            


            
              	Physical properties
            


            
              	Phase

              	solid
            


            
              	Density (near r.t.)

              	19.25 gcm3
            


            
              	Liquid density at m.p.

              	17.6 gcm3
            


            
              	Melting point

              	3695 K

              (3422 C, 6192 F)
            


            
              	Boiling point

              	5828 K

              (5555 C, 10031 F)
            


            
              	Heat of fusion

              	52.31  kJmol1
            


            
              	Heat of vaporization

              	806.7  kJmol1
            


            
              	Specific heat capacity

              	(25C) 24.27 Jmol1K1
            


            
              	
                
                  
                    Vapor pressure
                  

                  
                    	P(Pa)

                    	1

                    	10

                    	100

                    	1 k

                    	10 k

                    	100 k
                  


                  
                    	at T(K)

                    	3477

                    	3773

                    	4137

                    	4579

                    	5127

                    	5823
                  

                

              
            


            
              	Atomic properties
            


            
              	Crystal structure

              	cubic body centered
            


            
              	Oxidation states

              	6, 5, 4, 3, 2, 1, 0, 1

              (mildly acidic oxide)
            


            
              	Electronegativity

              	2.36 (Pauling scale)
            


            
              	Ionization energies

              	1st: 770 kJ/mol
            


            
              	2nd: 1700 kJ/mol
            


            
              	Atomic radius

              	135  pm
            


            
              	Atomic radius (calc.)

              	193 pm
            


            
              	Covalent radius

              	146 pm
            


            
              	Miscellaneous
            


            
              	Magnetic ordering

              	no data
            


            
              	Electrical resistivity

              	(20C) 52.8 nm
            


            
              	Thermal conductivity

              	(300K) 173 Wm1K1
            


            
              	Thermal expansion

              	(25C) 4.5 mm1K1
            


            
              	Speed of sound (thin rod)

              	( r.t.) (annealed)

              4290  ms1
            


            
              	Young's modulus

              	411 GPa
            


            
              	Shear modulus

              	161 GPa
            


            
              	Bulk modulus

              	310 GPa
            


            
              	Poisson ratio

              	0.28
            


            
              	Mohs hardness

              	7.5
            


            
              	Vickers hardness

              	3430 MPa
            


            
              	Brinell hardness

              	2570 MPa
            


            
              	CAS registry number

              	7440-33-7
            


            
              	Selected isotopes
            


            
              	
                
                  
                    Main article: Isotopes of tungsten
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                    	NA

                    	half-life
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                    	DE ( MeV)

                    	DP
                  


                  
                    	180W

                    	0.12%

                    	1.81018 y

                    	

                    	2.516

                    	176Hf
                  


                  
                    	181W

                    	syn

                    	121.2 d

                    	

                    	0.188

                    	181Ta
                  


                  
                    	182W

                    	26.50%

                    	W is stable with 108 neutrons
                  


                  
                    	183W

                    	14.31%

                    	W is stable with 109 neutrons
                  


                  
                    	184W

                    	30.64%

                    	W is stable with 110 neutrons
                  


                  
                    	185W

                    	syn

                    	75.1 d

                    	-

                    	0.433

                    	185Re
                  


                  
                    	186W

                    	28.43%

                    	W is stable with 112 neutrons
                  

                

              
            


            
              	References
            

          


          Tungsten (pronounced /ˈtʌŋstən/), also called wolfram (/ˈwʊlfrəm/), is a chemical element that has the symbol W (German: Wolfram) and atomic number 74. A very hard, heavy, steel-gray to white transition metal, tungsten is found in several ores including wolframite and scheelite and is remarkable for its robust physical properties, especially the fact that it has the highest melting point of all the non- alloyed metals and the second highest of all the elements after carbon. The pure form is used mainly in electrical applications but its many compounds and alloys are widely used in many applications, most notably in light bulb filaments, in X-ray tubes (as both the filament and target), and in superalloys. Tungsten is the only metal from the third transition series that is known to occur in biomolecules.


          


          Isotopes


          Naturally occurring tungsten consists of five isotopes whose half-lives are so long that they can be considered stable. All can decay into isotopes of element 72 (hafnium) by alpha emission; 180W has been observed to have a half-life of (1.8  0.2)1018 yr. The other naturally occurring isotopes have not been observed to decay, constraining their half-lives to be:


          182W, T1/2 > 8.31018 yr;


          184W, T1/2 > 291018 yr;


          185W, T1/2 > 131018 yr;


          186W, T1/2 > 271018 yr.


          On average, two alpha decays of 180W occur in one gram of natural tungsten per year.


          27 artificial radioisotopes of tungsten have been characterized, the most stable of which are 181W with a half-life of 121.2days, 185W with a half-life of 75.1days, 188W with a half-life of 69.4days and 178W with a half-life of 21.6days. All of the remaining radioactive isotopes have half-lives of less than 24hours, and most of these have half-lives that are less than 8minutes. Tungsten also has 4 meta states, the most stable being 179mW (t 6.4 minutes).


          


          Notable characteristics


          Pure tungsten is steel-gray to tin-white and is a hard metal. Tungsten can be cut with a hacksaw when it is very pure (it is brittle and hard to work when impure) and is otherwise worked by forging, drawing, extruding, or sintering. Of all metals this element has the highest melting point (3,422 C) (6,192 F), lowest vapor pressure and the highest tensile strength. Tungsten has the lowest coefficient of thermal expansion of any pure metal. Its corrosion resistance is excellent and it can be attacked only slightly by most mineral acids. Tungsten metal forms a protective oxide when exposed to air but can be oxidized at high temperature. Steel alloyed with small quantities of tungsten greatly increases its toughness.


          


          Chemical compounds


          The most common formal oxidation state of tungsten is +6, but it exhibits all oxidation states from -1 to +6. Tungsten typically combines with oxygen to form the yellow tungstic oxide, WO3, which dissolves in aqueous alkaline solutions to form tungstate ions, WO42.


          


          Aqueous polyoxoanions


          Aqueous tungstate solutions are noted for the formation of heteropoly acids and polyoxometalate anions under neutral and acidic conditions. As tungstate is progressively treated with acid, it first yields the soluble, metastable "paratungstate A" anion, W7O246, which over hours or days converts to the less soluble "paratungstate B" anion, H2W12O4210. Further acidification produces the very soluble metatungstate anion, H2W12O406, after equilibrium is reached. The metatungstate ion exists as a symmetric cluster of twelve tungsten-oxygen octahedra known as the " Keggin" anion. Many other polyoxometalate anions exist as metastable species. The inclusion of a different atom such as phosphorus in place of the two central hydrogens in metatungstate produces a wide variety of heteropoly acids, such as phosphotungstic acid H3P W12O40 in this example.


          


          Biological role


          Tungsten is an essential nutrient for some organisms.


          Enzymes called oxidoreductases use tungsten in a way that is similar to molybdenum by using it in a tungsten- pterin complex.


          On August 20, 2002, officials representing the U.S.-based Centers for Disease Control and Prevention announced that urine tests on leukemia patient families and control group families in the Fallon, Nevada area had shown elevated levels of the metal tungsten in the bodies of both groups. Sixteen recent cases of cancer in children were discovered in the Fallon area which has now been identified as a cancer cluster, (it should be noted, however, that the majority of the cancer victims are not long time residents of Fallon). Dr. Carol H. Rubin, a branch chief at the CDC, said data demonstrating a link between tungsten and leukemia is not available at present.


          


          Applications


          Tungsten is a metal with a wide range of uses, the largest of which is as tungsten carbide (W2C, WC) in cemented carbides. Cemented carbides (also called hardmetals) are wear-resistant materials used by the metalworking, mining, petroleum and construction industries. Tungsten is widely used in light bulb and vacuum tube filaments, as well as electrodes, because it can be drawn into very thin wire with a high melting point. Other uses:


          
            	Its high melting point makes tungsten suitable for aerospace and high temperature uses which include electrical, heating, and welding applications, notably in the GTAW process (also called TIG welding).


            	Hardness and density properties make this metal ideal for making heavy metal alloys that are used in armament, heat sinks, and high density applications, such as weights, counterweights, ballast keels for yachts and tail ballast for commercial aircraft.


            	The high density makes it an ideal ingredient for darts, normally 80% and sometimes up to 97%. This allows darts containing tungsten to have a smaller diameter than those of other metals at the same weight, permitting tighter groupings.


            	High speed steel contains tungsten and some tungsten steels contain as much as 18% tungsten.


            	Superalloys containing tungsten are used in turbine blades and wear resistant parts and coatings. Examples are Hastelloy and Stellite.


            	Tungsten powder is used as a filler material in plastic composites which are used as a nontoxic substitute for lead, in bullets, shot, and radiation shields.


            	Tungsten chemical compounds are used in catalysts, inorganic pigments, and tungsten disulfide high-temperature lubricants which are stable to 500C (930F).


            	Since this element's thermal expansion is similar to borosilicate glass, it is used for making glass-to-metal seals.


            	It is used in kinetic energy penetrators, usually alloyed with nickel and iron or cobalt, to form heavy alloys, used as an alternative to depleted uranium.


            	Tungsten is used as an interconnect material in integrated circuits. Contact holes are etched in silicon dioxide dielectric material, filled with tungsten and polished to form connections to transistors. Typical contact holes can be as small as 65 nm.


            	Tungsten carbide is one of the hardest carbides and is used in machine tools such as milling and turning tools, and used together with cobalt and carbon is often the best choice for such applications.


            	Used extensively for shielding in the radiopharmaceutical industry. It is often employed when transporting individual FDG doses (called 'pigs') - the high energy of fluorine-18 makes lead much less effective.


            	Tungsten is used in the emitters of focused ion beam and electron microscopes.


            	Tungsten is also beginning to be used in jewelry. Its hardness makes it ideal for rings that will never scratch, are hypoallergenic and will not need polishing. This property is especially useful in designs with a brushed finish.


            	Also used in fishing lures like the Mormyshka. Many fishing flies use tungsten bead heads to sink the fly rapidly.


            	Tungsten is used as ballast in high level race cars in series such as NASCAR and Formula 1.

          


          Miscellaneous: Oxides are used in ceramic glazes and calcium/magnesium tungstates are used widely in fluorescent lighting. Crystal tungstates are used as scintillation detectors in nuclear physics and nuclear medicine. The metal is also used in X-ray targets and heating elements for electrical furnaces. Salts that contain tungsten are used in the chemical and tanning industries. Tungsten 'bronzes' (so-called due to the colour of the tungsten oxides) along with other compounds are used in paints. Some types of strings for musical instruments are wound with tungsten wire.
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              Closeup of a tungsten filament inside a halogen lamp.
            

          


          


          Production
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          Tungsten is found in the minerals wolframite (iron-manganese tungstate, FeWO4/MnWO4), scheelite (calcium tungstate, (CaWO4), ferberite and hbnerite. There are major deposits of these minerals in China (with about 57% world share), Russia, Austria and Portugal, reports the British Geological Survey. The metal is commercially produced by reducing tungsten oxide with hydrogen or carbon.


          World tungsten reserves have been estimated at 7 million t W. Many of these reserves are not economically viable at this time. At current rates of consumption, these reserves will last for approximately 140 years. It is estimated that 30% of the reserves are wolframite and 70% are scheelite ores. Another factor that controls the tungsten supply is scrap recycling of tungsten, which is more readily refined for reuse than raw ore.


          


          History


          Tungsten ( Swedish tung sten meaning "heavy stone"), even though the current name for the element in Swedish is wolfram (sometimes spelled in Swedish as volfram), from the denomination volf rahm by Wallerius in 1747, translated from the description by Agricola in 1546 as Lupi spuma, meaning "wolf's froth" after the way tin is eaten up like a wolf after sheep in the process of its extraction.


          It was first hypothesized to exist by Peter Woulfe in 1779 who examined wolframite and concluded that it must contain a new substance. In 1781 Carl Wilhelm Scheele ascertained that a new acid could be made from tungstenite. Scheele and Torbern Bergman suggested that it could be possible to obtain a new metal by reducing tungstic acid. In 1783 Jos and Fausto Elhuyar found an acid in wolframite that was identical to tungstic acid. In Spain later that year the brothers succeeded in isolating tungsten through reduction of this acid with charcoal. They are credited with the discovery of the element.


          In World War II, tungsten played an enormous role in background political dealings. Portugal, as the main European source of the element, was put under pressure from both sides, because of its sources of wolframite ore. The resistance to high temperatures, as well as the extreme strength of its alloys, made the metal into a very important raw material for the weaponry industry.
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              	Coordinates:
            


            
              	Country

              	Tunisia
            


            
              	Governorates

              	Tunis Governorate
            


            
              	Government
            


            
              	- Mayor

              	Abbes Mohsen
            


            
              	Area
            


            
              	-Total

              	212.63 km(82.1 sqmi)
            


            
              	Population (2007)
            


            
              	-Total

              	728,453
            


            
              	- Density

              	3,425.9/km(8,873/sqmi)
            


            
              	

              	
            


            
              	Time zone

              	CET ( UTC+1)
            


            
              	-Summer( DST)

              	CEST ( UTC+2)
            


            
              	Website: commune-tunis.gov.tn
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          Tunis (Arabic: تونس, Tūnis) is the capital of the Tunisian Republic and also the Tunis Governorate, with a population of 728,453 in 2004. Informal estimates state that the population of greater Tunis approaches two million. It is Tunisia's largest city.


          Situated on a large Mediterranean gulf, (the Gulf of Tunis), behind the Lake of Tunis and the port of La Goulette (Halq al Wadi), the city extends along the coastal plain and the hills that surround it. At the centre of more modern development (colonial era and post) lies the old medina. Beyond this section lie the suburbs of Carthage, La Marsa, and Sidi Bou Said.


          The medina is found at the centre of the city: a dense agglomeration of alleys and covered passages, full of intense scents and colours, boisterous and active trade, a surfeit of goods on offer ranging from leather to plastic, tin to the finest filigree, tourist souvenirs to the works of tiny crafts-shops.


          Just through the Sea Gate (also known as the Bab el Bahr and the Porte de France), begins the modern city, or Ville Nouvelle, transversed by the grand Avenue Bourguiba (considered by many to be the Tunisian Champs-lyses), where the colonial-era buildings provide a clear contrast to smaller older structures. As the capital city of the country Tunis is the centre of Tunisian commercial activity, as well as focus of political and administrative life in the country. The expansion of the Tunisian economy in the last decades is reflected in the booming development of the outer city where one can see clearly the social challenges brought about by rapid modernization in Tunisia.


          


          Geography


          Tunis is located in north-eastern Tunisia on the Lake of Tunis, and is connected to the Mediterranean sea's Gulf of Tunis by a canal which terminates at the port of La Goulette / Halq al Wadi. The ancient city of Carthage is located just north of Tunis along the coastal part. Tunis is located at ().


          


          History


          


          Early history


          In the 2nd millennium BC a town, originally named Tunes, was founded by Berbers and also over time occupied by Numidians. In the 9th century BC, the city was taken over by Phoenicians from Carthage. The Berbers took control of Tunis in 395 BC but it was soon lost when Agathocles invaded Africa and established his headquarters there. When Agathocles left Africa, the Carthaginians took control of the city once again.


          In 146 BC, the Romans destroyed Tunis (along with Carthage). However, the city was subsequently rebuilt under the rule of Augustus and became an important town under Roman control and the centre of a booming agricultural industry.


          


          Islamic Control


          It was not until the 7th century, after the final destruction of Carthage, that the city achieved its own importance under the control of Arab Muslims. It was at this time that the medina of Tunis was first built.


          From the 12th century to the 16th century, the old city was controlled by the Almohad and the Hafsid Berber dynasties. During this time, Tunis was one of the richest and grandest cities in the Islamic world, with a population of about 100,000.


          


          Ottoman rule and piracy


          The Ottoman Empire took nominal control of the city in 1534 when Barbarossa Hayreddin captured it from the Hafsid Sultan, Mulai Hassan. Mulai Hassan fled to the court of Charles V, Holy Roman Emperor and King of Spain. Charles, who suffered at the hands of the corsairs operating out of Djerba, Tunis and Algiers, agreed to reinstate Mulai-Hassan in exchange for an acceptance of Spanish suzerainty by Mulai-Hassan. A naval expedition led by Charles himself was dispatched in 1535 and the city was quickly recaptured. The victory against the corsairs is recorded in a tapestry at the Royal Palace of Madrid. The resulting protectorate lasted until the Ottomans retook Tunis in 1574. After 1591, the Ottoman governors ( Beys) were relatively independent and piracy and trade continued to flourish.


          In April 1655, English Admiral Robert Blake was sent to the Mediterranean to extract compensation from states that had been attacking English shipping. Only the Bey of Tunis refused to comply, with the result that Blake's 15 ships attacked the Bey's arsenal at Porto Farina (Ghar el Melh), destroying nine Algerian ships and two shore batteries, the first time in naval warfare that shore batteries had been taken out without landing men ashore.


          


          European colonialism
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          The French occupied the city from 1881 to 1956 having established a protectorate system of administration that recognized the nominal authority of local government. In those years there were huge European colonies (like the Tunisian Italians) in Tunis and the city experienced a great expansion with the creation of new boulevards.


          During World War II, Tunis was held by Axis forces from November 1942 to May 1943, and was their last base in Africa.


          


          Modern history


          The Arab League was headquartered in Tunis from 1979 to 1990.The Arab League, which represents 22 Arab nations, transferred its headquarters to Tunis in 1979 because of Egypt's peace with Israel but headquartered back in Egypt since 1990.


          The Palestine Liberation Organization also had its headquarters in Tunis, from 1970s to 2003. In 1985, the PLO's headquarters was bombed by the Israeli Air Force, killing approximately 60 people.


          


          Landmarks


          


          The medina
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          The medina of Tunis has been a UNESCO World Heritage Site since 1979. The medina contains some 700 monuments, including palaces, mosques, mausoleums, madrasas and fountains dating from the Almohad and the Hafsid periods. These ancient buildings include


          
            	the Great Mosque (including the Muslim University and library)


            	Aghlabid Ez-Zitouna Mosque ("Mosque of the Olive") built in 723 by Obeid Allah Ibn-al-Habhab to celebrate the new capital.


            	the Dar-al-Bey, or Bey's Palace, comprises architecture and decoration from many different styles and periods and is believed to stand on the remains of a Roman theatre as well as the tenth century palace of Ziadib-Allah II al Aghlab.

          


          
            [image: ]

            

          


          


          Other landmarks


          
            	The Bardo Museum was originally a 13th century Hafsid palace, located in the (then) suburbs of Tunis. It contains a major collection of Roman empires and other antiquities of interest from Ancient Greece, Tunisia, and from the Arab period.


            	The ruins of Carthage are nearby, along the coast to the northeast, the old capital of the Carthaginian Empire, with many ancient ruins.

          


          


          Economy


          Products include textiles, carpets, and olive oil. Tourism also provides a significant portion of the city's income.


          


          Transport


          Tunis is served by the Tunis-Carthage International Airport. The growing metropolitan area is served by an extensive network of public transportation including buses, an above-ground light rail system (le Metro), as well a regional train line (le TGM) that links the city centre to its closest northern suburbs. Multi-lane autoroutes surround the city and serve the increasing number of privately owned cars one encounters in Tunisia.


          The Tunis area is served by the mtro lger (Ar.: المترو الخفيف لمدينة تونس) and TGM (Tunis-Goulette-Marsa), as well as bus services, and is linked to other places in Tunisia by SNCFT, the national railways.


          
            	TRANSTU - Socit des Transports de Tunis


            	OACA - Ministry of Transport (Airports)

          


          


          Education
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              Souks Market
            

          


          Tunis is the site of the University of Tunis as well as Tunisia Private University.


          


          Twin Cities


          
            	Algiers, Algeria


            	Cologne, Germany
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              	Motto:حرية، نظام، عدالة (Hurriya, Nidham, 'Adala)

              "Liberty, Order, Justice"
            


            
              	Anthem: Himat Al Hima

            


            
              	
                
                  [image: Location of Tunisia]
                


                

              
            


            
              	Capital

              (and largest city)

              	Tunis

            


            
              	Official languages

              	Arabic
            


            
              	Demonym

              	Tunisian
            


            
              	Government

              	Republic
            


            
              	-

              	President

              	Zine El Abidine Ben Ali
            


            
              	-

              	Prime Minister

              	Mohamed Ghannouchi
            


            
              	Independence
            


            
              	-

              	from France

              	March 20, 1956
            


            
              	Area
            


            
              	-

              	Total

              	163,610km( 92nd)

              63,170 sqmi
            


            
              	-

              	Water(%)

              	5.0
            


            
              	Population
            


            
              	-

              	July 2005estimate

              	10,102,000( 78th)
            


            
              	-

              	1994census

              	8,785,711
            


            
              	-

              	Density

              	62/km( 133rd (2005))

              161/sqmi
            


            
              	GDP( PPP)

              	2007estimate
            


            
              	-

              	Total

              	$ 97.74 billion( 60th)
            


            
              	-

              	Per capita

              	$9,630( 73rd)
            


            
              	Gini(2000)

              	39.8(medium)
            


            
              	HDI(2007)

              	▲ 0.766(medium)( 91st)
            


            
              	Currency

              	Tunisian dinar ( TND)
            


            
              	Time zone

              	CET ( UTC+1)
            


            
              	-

              	Summer( DST)

              	CEST( UTC+2)
            


            
              	Internet TLD

              	.tn
            


            
              	Calling code

              	+216
            

          


          Tunisia (Arabic: تونس Tūnis, Amazigh: Tuns), officially the Tunisian Republic (الجمهورية التونسية), is a country situated on the Mediterranean coast of North Africa. It is bordered by Algeria to the west and Libya to the southeast. It is the northernmost African country and the smallest of the nations situated along the Atlas mountain range. Around forty percent of the country is composed of the Sahara desert, with much of the remainder consisting of particularly fertile soil, and a 1300 km coastline. Both played a prominent role in ancient times, first with the famous Phoenician city of Carthage, and later, as the Africa Province, which became known as the bread basket of the Roman Empire.


          


          History


          At the beginning of history, Tunisia was inhabited by Berber tribes. Its coast was settled by Phoenicians starting as early as the 10th century BC. The city of Carthage was founded in the 9th century B.C. by settlers from Tyre, now in modern day Lebanon. Legend says that Queen Elissa founded the city in 814 B.C., as retold in by the Greek writer Timaeus of Tauromenium. The settlers of Carthage brought their culture and religion from the Phoenicians and other Canaanites.


          After a series of wars with Greek city-states of Sicily in the 5th century BC, Carthage rose to power and eventually became the dominant civilization in the Western Mediterranean. The people of Carthage worshipped a pantheon of Middle Eastern gods including Baal and Tanit. Tanit's symbol, a simple female figure with extended arms and long dress, is a popular icon found in ancient sites. The founders of Carthage also established a Tophet which was altered in Roman times.


          Though the Romans referred to the new empire growing in the city of Carthage as Punic or Phoenician, the empire built around Carthage was an independent political entity from the other Phoenician settlements in the Western Mediterranean.
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              Tunis Zitouna Great Mosque
            

          


          A Carthaginian invasion of Italy led by Hannibal during the Second Punic War, one of a series of wars with Rome, nearly crippled the rise of the Roman Empire. Carthage was eventually conquered by Rome in the 2nd century BC, a turning point which led to ancient Mediterranean civilization having been influenced mainly by European instead of African cultures. After the Roman conquest, the region became one of the granaries of Rome and was fully Latinized and Christianized. It was conquered by the Vandals in the 5th century AD and reconquered by the commander Belisarius in the 6th century during the rule of Byzantine emperor Justinian.


          In the 7th century the region was conquered by Arab Muslims, who founded the city of Kairouan. Successive Muslim dynasties ruled, interrupted by Berber rebellions. The reigns of the Aghlabids (9th century) and of the Zirids (from 972), Berber followers of the Fatimids, were especially prosperous. When the Zirids angered the Fatimids in Cairo (1050), the latter sent in the Banu Hilal tribe to ravage Tunisia.


          The coasts were held briefly by the Normans of Sicily in the 12th century and the following Arab reconquest made the last Christians in Tunisia disappear. In 1159, Tunisia was conquered by the Almohad caliphs. They were succeeded by the Berber Hafsids (c.1230  1574), under whom Tunisia prospered. In the late 16th century the coast became a pirate stronghold (see: Barbary States). In the last years of the Hafsids, Spain seized many of the coastal cities, but these were recovered by the Ottoman Empire. Under its Turkish governors, the Beys, Tunisia attained virtual independence. The Hussein dynasty of Beys, established in 1705, lasted until 1957.


          


          French imperialism
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          In the mid-1800s, Tunisia's government under the rule of the Bey severely compromised its legitimacy by making several controversial financial decisions that led to its downfall. France began plans to take control of Tunisia when the Bey first borrowed large sums of money in an attempt to Westernize. This failing state facilitated the Algerian raids that occurred thereafter. The weakened Bey was powerless against these raids and unable to resist European colonization.


          In 1878, a secret deal was made between the United Kingdom and France that decided the fate of the North African country. Provided that the French accepted British control of Cyprus, recently given to the United Kingdom, the British would in turn accept French control of Tunisia. This satisfied the French and led to their assumption of control in 1880, anticipating the Italians. Tunisia was formally made a French protectorate on May 12, 1881.


          


          World War II


          In 1942  1943 Tunisia was the scene of the first major operations by the Allied Forces (the British Commonwealth and the United States) against the Axis Powers (Italy and Germany) during World War II. The main body of the British army, advancing from their victory in Battle of el-Alamein under the command of British Field Marshal Montgomery, pushed into Tunisia from the south. The US and other allies, following their invasions of Algeria and Morocco in Operation Torch, invaded from the west.


          General Rommel, commander of the Axis forces in North Africa, had hoped to inflict a similar defeat on the allies in Tunisia as German forces did in the Battle of France in 1940. Before the battle for Tunisia, the inexperienced allied forces had generally been unable to withstand German blitzkriegs and properly coordinate their operations. As such the battle for Tunisia was a major test for the allies. They figured out that in order to defeat Axis forces they would have to coordinate their actions and quickly recover from the inevitable setbacks the experienced German-Italian forces would inflict.


          On February 19, 1943, General Rommel launched an attack on the American forces in the Kasserine Pass region of Western Tunisia, hoping to inflict the kind of demoralizing and alliance-shattering defeat the Germans had dealt to Poland and France. The initial results were a disaster for the United States; the area around the Kasserine Pass is the site of many US war graves from that time.


          However, the American forces were ultimately able to reverse their retreat. Having learned a critical lesson in tank warfare, the Allies broke through the Mareth line on March 20, 1943. The allies subsequently linked up on April 8 and on May 2, 1943 the German-Italian Army in Tunisia surrendered. Thus, the United States, United Kingdom, Free French, and Polish (as well as other forces) were able to win a major battle as an allied army.


          The battle, though often overshadowed by Stalingrad, represented a major allied victory of World War II largely because it forged the Alliance which would one day liberate Western Europe.


          


          Independence


          Before Western colonialism, Tunisia was ruled by a line of (Turkish colonial) Beys until 1881. Up until this point the Beys of Tunisia borrowed money from Europe to finance modernization within Tunisia. When the local population resented tax rises to fund the repayment the country found itself bankrupt. It is at this point that France, Britain and Italy placed the finances of Tunisia in administration via an international agreement.
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          Initially, Italy was the country that demonstrated the most desire to have Tunisia as a colony having investment, citizens and geographic proximity as motivation. However this was rebuffed when Britain and France co-operated to prevent this during the years 1871  1878 ending in Britain supporting French influence in Tunisia in exchange for dominion over Cyprus. France still had the issue of Italian influence and thus decided to find an excuse for a pre-emptive strike. Using the pretext of a Tunisian incursion into Algeria, France marched an army of about 36,000 personnel which quickly advanced to Tunis and forced the Bey to make terms in the form of the 1881 Treaty of Bardo (Al Qasr as Sa'id), which gave France control of Tunisian governance and making it a de-facto French protectorate.


          Tunisia enjoyed certain benefits from French rule; however, the desire for self-governance remained and in 1910 Ali Bach Hamba and Bechir Sfar created the group of young Tunisians which led to the 1920 group called the Destour (constitution) party. Keeping the new movement under control led the French to use a combination of carrot-and-stick tactics that worked well but did not halt the momentum for independence. In 1934, a younger, more fervent element of the Destour party called the Neo-Destour emerged, with Habib Bourguiba, Dr Mahmoud Materi, Tahar Sfar and Bahri Guiga as their leaders. This new party was immediately declared illegal by the French administration, but received strong support from the fascist organizations of the Tunisian Italians.


          Habib Bourguiba spent a great deal of time in French prisons. However, this did little to stem his influence or halt the momentum for change. The Second World War played into Bourguibas hands as he was moved from Vichy French prisons to Rome, and then to Tunisia as the Axis powers courted his influence in Tunisia. Bourguiba never endorsed these requests. He did manage relocation to Tunisia and two months after this, the Allies claimed Tunisia.


          In the following ten years, the struggle for independence continued and gained momentum. Bourguiba was again incarcerated from 1952  1954, which in turn caused an outbreak of guerrilla attacks by supporters. In 1954, things changed abruptly when Pierre Mendes-France became the leader of the French government and pursued a policy of pulling out from burdensome French colonies, with Tunisia in this category. This resulted in the April 1955 agreement which handed internal autonomy to Tunisian hands while international relations were managed by France, a similar situation to the Turkish Bey method of governance in pre-1881.


          The Neo-Destour were now in control, but Bourguiba refused to take the helm until the French relinquished all control over Tunisia. He did not have to wait long, as the terrible Algerian War of Independence changed the French desire for colonialism, leading to the abolition of the Treaty of Bardo and Tunisia gaining full independence in March 20, 1956.


          Bourguiba became Prime Minister and, after 1957, the first president of the Republic of Tunisia as the constitutional role of the Bey was abolished.


          


          Present-day politics


          Tunisia is a republic with a strong presidential system dominated by a single political party. President Zine El Abidine Ben Ali has been in office since 1987, the year he deposed Habib Bourguiba in a bloodless coup. The constitution has been changed twice to allow Ben Ali to remain in power: initially from two to three terms, then from three to five. The ruling party, the Democratic Constitutional Rally (RCD), was the sole legal party for 25 years, known previously as the Socialist Destourian Party (PSD). The RCD still dominates political life.


          Facing little opposition, the President is elected to 5-year terms. He appoints a Prime Minister and cabinet, who play a strong role in the execution of policy. Regional governors and local administrators also are appointed by the central government. Largely consultative mayors and municipal councils are elected. There is a unicameral legislative body, the Chamber of Deputies, which has 182 seats, 20% of which are reserved for the opposition parties. It plays a growing role as an arena for debate on national policy but never originates legislation. The Chamber virtually always passes bills presented by the executive with only one minor change. The judiciary is nominally independent but responds to executive direction, especially in political cases. The military is professional and does not play a role in politics.


          Tunisia is noteworthy for its lack of public political discourse. Tunisia's precise political situation is hard to determine due to a strong level of silence and lack of transparency maintained by the government. There is compelling evidence that dissidents are routinely arrested, for crimes as minor as viewing banned web sites. There are currently six legal opposition parties all with their own newspapers. However, the Committee to Protect Journalists, in its 2005 country report on Tunisia, details a persistent record of harassment, persecution, imprisonment, and physical harm perpetrated on journalists critical of the government. Even Western journalists, when writing on Tunisian soil, are not spared this fate.


          Despite official proclamations, the Tunisian government imposes significant restrictions on freedom of speech and human rights. As such Tunisians are noticeably insecure when discussing political matters. The internet, however, is the most immediately apparent sign of the pervasiveness of state control. In fact the growth of the internet has been a major issue for Tunisia. As tourism (mainly from Europe) has expanded in Tunisia, so has the number of Internet Cafes. Tunisian internet access is invariably censored. This censorship is targeted at material deemed pornographic as well as press or chat room commentary that is critical of the government. For example, the website of the Al Arabiya satellite channel is officially censored and thereby inaccessible from any computer in Tunisia.


          Tunisia is also one of three Muslim countries (Azerbaijan and Turkey are the others), that prohibits the hijab in government buildings. By government edict, women that insist on wearing the hijab must quit their job. Dissenters are forced to sign a document admitting to having committed a crime punishable by law and, in cases of recidivism, are jailed. Women who insist on keeping their veils despite all threats become the subject of negative propaganda disseminated by the Tunisian authorities on all state and private media.


          Underground opposition from Islamic Fundamentalists has an obvious but shadowy existence in Tunisia. Under former president Bourguiba, Islamic Fundamentalists were allowed to serve as a counterweight to more left-leaning movements. Zine al-Abidine Ben Ali, however, has followed an aggressive policy regarding the Fundamentalists, though the extent of government success is difficult to judge in a nation where so much is secret. While Tunisia has a repressive political system, standards of living are among the best in the developing world. This can be evidenced by two compelling economic observations: the level to which Tunisia has become self-sufficient in material goods, and the extent of real estate development in the cities and major towns of the country. Put simply, the mid-level retail outlet will typically offer goods more than 90% of which are home produced. As to the rise of the building and construction industry, a fleeting visit to any of Tunisia's smaller towns (let alone the cities) will confirm that development is rampant: many projects, especially hotels, are newly opened, and many more stand as skeleton buildings, ready to be developed as soon as demand - and capital funds - are available to bring them to completion. Tunisia remains an autocratic regime, but one where starvation, homelessness, and disease, problems seen in much of Africa and Asia, are rare.


          The following is an excerpt from the The World Factbook about Tunisia;


          
            Following independence from France in 1956, President Habib BOURGUIBA established a strict one-party state. He dominated the country for 31 years, repressing Islamic fundamentalism and establishing rights for women unmatched by any other Arab nation. In recent years, Tunisia has taken a moderate, non-aligned stance in its foreign relations. Domestically, it has sought to defuse rising pressure for a more open political society.

          


          


          Governorates


          
            [image: Governorates of Tunisia]

            
              Governorates of Tunisia
            

          


          Tunisia is subdivided into 24 governorates, they are:


          
            
              	
                
                  	Ariana


                  	Bja


                  	Ben Arous


                  	Bizerte


                  	Gabs


                  	Gafsa


                  	Jendouba


                  	Kairouan


                  	Kasserine


                  	Kebili


                  	Kef


                  	Mahdia

                

              

              	
                
                  	Manouba


                  	Medenine


                  	Monastir


                  	Nabeul


                  	Sfax


                  	Sidi Bou Zid


                  	Siliana


                  	Sousse


                  	Tataouine


                  	Tozeur


                  	Tunis


                  	Zaghouan

                

              
            

          


          The governorates are divided into 262 " delegations" or " districts" (mutamadiyat), and further subdivided into municipalities (shaykhats).


          


          Geography
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          Tunisia is a country situated on the Mediterranean coast of North Africa, midway between the Atlantic Ocean and the Nile Valley. It is bordered by Algeria in the west and Libya in the south-east. An abrupt southern turn of its shoreline gives Tunisia two faces on the Mediterranean.


          Despite its relatively small size, Tunisia has great geographical and climactic diversity. The Dorsal, an extension of the Atlas Mountains, traverses Tunisia in a northeasterly direction from the Algerian border in the west to the Cape Bon peninsula. North of the Dorsal is the Tell, a region characterized by low, rolling hills and plains, although in the northwestern corner of Tunisia, the land reaches elevations of 1,050 meters. The Sahil is a plain along Tunisia's eastern Mediterranean coast famous for its olive monoculture. Inland from the Sahil, between the Dorsal and a range of hills south of Gafsa, are the Steppes. Much of the southern region is semi-arid and desert.


          


          Economy


          Tunisia has a diverse economy, with important agricultural, mining, energy, tourism, petroleum, and manufacturing sectors. Governmental control of economic affairs, while still heavy, has gradually lessened over the past decade with increasing privatization, simplification of the tax structure, and a prudent approach to debt. Real growth averaged 5.0% in the 1990s, and inflation is slowing. Increased trade and tourism have been key elements in this steady economic growth. Tunisia's association agreement with the European Union (EU), the first such accord between the EU and a Mediterranean country, entered into force on March 1, 1998. Under the agreement Tunisia will gradually remove barriers to trade with the EU over the next decade. Broader privatization, further liberalization of the investment code to increase foreign investment, and improvements in government efficiency are among the challenges for the future of Tunisia. According to the British Philip's university atlas of 2000, Tunisia also possesses major phosphate reserves in the middle section of the country.


          Tunisia is ranked most competitive economy of Africa in the 2007 edition of the Global Competitiveness Report that is released by the World Economic Forum. It also ranks first in the Arab World and 29th globally.


          


          Demographics
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          The majority (98%) of modern Tunisians are Arab, and are speakers of Tunisian Arabic. However, there is also a small (1% at most) population of Berbers located in the Jabal Dahar mountains in the South East and on the island of Jerba. The Berbers primarily speak Berber languages, often called Shelha. The other long-established community in the country is Jewish (today mainly in the capital Tunis and on Jerba), much reduced in number since independence from France.


          One study indicates that the majority of the genetic material in Tunisia did not arrive with the Arabs (no more than 20% was found to come from the Middle East, and most of this presumably was added by Phoenicians/ Carthaginians or as even early as the neolithic several millennia B.C. rather than during the Arab conquest). Another study, which does not compare Tunisian genetics with those of the Middle East, states that what it calls the Arab subhaplotype Va was found at a relatively high frequency in Tunisia at 50.6%. , but also states that this group in fact "probably correspond to a heterogeneous group representing various ethnicities", rather than just Arabs. Yet another finds that "the Tunisian genetic distances to European samples are smaller than those to North African groups" (these groups being from the Moroccan Atlas and the Siwa oasis in Egypt). This suggests a fairly significant European input to Tunisian genetics.


          The first people known to history in what is now Tunisia were the Berbers. Numerous civilizations and peoples have invaded, migrated to, and been assimilated into the population over the millennia, with varying influxes of population via conquest and settlement from Phoenicians/ Carthaginians, Romans, Vandals, Arabs, Ottoman Turks, and French. Additionally, after the Reconquista and expulsion of non-Christians and Moriscos from Spain, many Spanish Moors and Jews also arrived at the end of the 15th century.


          Religion in Tunisia is dominated by Islam, to which nearly all Tunisians (98%) adhere. In addition to the aforementioned Jewish population there is also a small indigenous Christian population. Small nomadic indigenous minorities have been mostly assimilated into the larger population.


          


          Language


          


          Modern Standard Arabic (MSA) is Tunisia's official language. However, as is the case in the rest of the Arab world, a vernacular form of Arabic is used by the public. In Tunisia, the dialect is Tunisian Arabic, which is closely related to the Maltese language. There is also a small minority of speakers of Shelha, a Berber language.


          French also plays a major role in the country, despite having no official status. It is widely used in education (e.g. as the language of instruction in the sciences in secondary school), the press, and in business. Most educated Tunisians are able to speak it. Many Tunisians, particularly those residing in large urban areas, readily mix Tunisian Arabic with French.


          Culture
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              	Background information
            


            
              	Also known as

              	2Pac, Makaveli
            


            
              	Born

              	June 16, 1971(1971-06-16)

              East Harlem, Manhattan,

              New York City, New York,

              United States
            


            
              	Origin

              	Marin City, California, United States
            


            
              	Died

              	September 13, 1996 (aged25)

              Las Vegas, Nevada, United States
            


            
              	Genre(s)

              	Hip hop
            


            
              	Occupation(s)

              	Rapper, songwriter, actor, record producer, poet, screenwriter, activist
            


            
              	Years active

              	1990  1996
            


            
              	Label(s)

              	Interscope, Out Da Gutta, Death Row, Makaveli, Amaru
            


            
              	Associated acts

              	Digital Underground, Richie Rich, Dave Hollister, Yaki Kadafi, Kurupt, Snoop Dogg, Outlawz, Daz Dillinger
            


            
              	Website

              	2paclegacy.com
            

          


          Tupac Amaru Shakur ( June 16, 1971  September 13, 1996), also known by his stage names 2Pac and Makaveli, was an American rapper. In addition to his status as a top-selling recording artist, Shakur was a successful film actor and a prominent social activist. He is recognized in the Guinness Book of World Records as the highest-selling rap artist, with over seventy five million albums sold worldwide, including over fifty million in the United States. Most of Shakur's songs are about growing up amid violence and hardship in ghettos, racism, problems in society and conflicts with other rappers. Shakur's work is known for advocating political, economic, social and racial equality, as well as his raw descriptions of violence, drug and alcohol abuse and conflicts with the law.


          Shakur was initially a roadie and backup dancer for the alternative hip hop group Digital Underground. Shakur's debut album, 2Pacalypse Now, gained critical recognition and backlash for its controversial lyrics. Shakur became the target of lawsuits and experienced other legal problems. Later, he was shot five times and robbed in the lobby of a recording studio in New York City. Following the event, Shakur grew suspicious that other figures in the rap industry had prior knowledge of the incident and did not warn him; the controversy helped spark the East Coast-West Coast hip hop rivalry. After serving eleven months of his sentence for sexual abuse, Shakur was released from prison on an appeal financed by Marion "Suge" Knight, the CEO of Death Row Records. In exchange for Suge's assistance, Shakur agreed to release three albums under the Death Row label. Shakur's fifth album, the first double album release in hip hop history All Eyez on Me, was counted as two albums.


          On September 7, 1996, Shakur was shot four times in a drive-by shooting in Las Vegas, and died six days later of respiratory failure and cardiac arrest at the University Medical Centre.


          


          Biography


          


          Early life


          Tupac Amaru Shakur was born in the East Harlem section of Manhattan in New York City. He was named after Tpac Amaru II, an Incan revolutionary who led an indigenous uprising against Spain and subsequently received capital punishment. His mother, Afeni Shakur, was an active member of the Black Panther Party in New York in the late 1960s and early 1970s; Shakur was born just one month after her acquittal on more than 150 charges of "Conspiracy against the United States government and New York landmarks" in the New York Panther 21 court case. Although officially unconfirmed by the Shakur family, several sources list his birth name as either "Parish Lesane Crooks" or "Lesane Parish Crooks". Afeni feared her enemies would attack her son, and disguised their relation using a different last name, only to change it three months or a year later, following her marriage to Mutulu Shakur.


          Struggle and incarceration surrounded Shakur from an early age. His godfather, Elmer "Geronimo" Pratt, a high ranking Black Panther, was convicted of murdering a school teacher during a 1968 robbery, although his sentence was later overturned. His stepfather, Mutulu, spent four years at large on the FBI's Ten Most Wanted Fugitives list beginning in 1982, when Shakur was a pre-teen. Mutulu was wanted in part for having helped his sister Assata Shakur (also known as Joanne Chesimard), Tupac's godmother, to escape from a penitentiary in New Jersey, where she had been incarcerated for allegedly shooting a state trooper to death in 1973. Mutulu was caught in 1986 and imprisoned for the robbery of a Brinks armored truck in which two police officers and a guard were killed. Tupac had a half-sister, Sekyiwa, two years his junior, and an older stepbrother, Mopreme "Komani" Shakur, who appeared on many of his recordings.


          At the age of twelve, Shakur enrolled in Harlem's famous " 127th Street Ensemble." His first major role with this acting troupe was as Travis in A Raisin in the Sun. In 1984, his family relocated to Baltimore, Maryland, After completing his second year at Paul Lawrence Dunbar High School he transferred to the Baltimore School for the Arts, where he studied acting, poetry, jazz, and ballet. He performed in Shakespeare plays, and in the role of the Mouse King in The Nutcracker. Shakur, accompanied by one of his friends, Dana "Mouse" Smith, as his beatbox, won most of the many rap competitions that he participated in and was considered to be the best rapper in his school. Although he lacked trendy clothing, he was one of the most popular kids in his school because of his sense of humor, superior rapping skills, and ability to mix in with all crowds. He developed a close friendship with a young Jada Pinkett (later Jada Pinkett Smith) that lasted until Shakur's death. In the documentary Tupac: Resurrection, Shakur says, "Jada is my heart. She will be my friend for my whole life," and Smith calls Shakur "one of my best friends. He was like a brother. It was beyond friendship for us. The type of relationship we had, you only get that once in a lifetime." A poem written by Shakur titled "Jada" appears in his book, The Rose That Grew From Concrete, which also includes a poem dedicated to Smith called "The Tears in Cupid's Eyes".


          In June 1988, Shakur and his family moved once again, this time to Marin City, California, where he attended Tamalpais High School. He joined the Ensemble Theatre Company (ETC) to pursue his career in entertainment. His mother's crack addiction led him to move into Leila Steinberg's home with his friend Ray Luv at the age of seventeen and he eventually dropped out of high school. Leila Steinberg acted as a literary mentor to Shakur, an avid reader. Steinberg has kept copies of the books that he read, which include J.D. Salinger's Catcher in the Rye, Jamaica Kincaid's At the Bottom of the River, Herman Melville's Moby-Dick, Eileen Southern's Music of Black Americans, and the feminist writings of Alice Walker and Robin Morgan. Most of these books were read before the age of twenty. It has been said that Shakur was, in fact, more well-read and intellectually well-rounded at that age than the average student in the first year class of most Ivy League institutions. In 1989, Leila Steinberg organized a concert with Shakur's group, Strictly Dope. The concert lead to him being signed with Atron Gregory who set him up with the up-and-coming rap group Digital Underground. In 1990, he was hired as the band's backup dancer and roadie.


          


          Rapping career


          Shakur's professional entertainment career began in the early 1990s, when he debuted his rapping skills on "Same Song" from the Digital Underground album This is an EP Release. He first appeared in the music video for "Same Song". After his rap debut, Shakur performed with Digital Underground again on the album Sons Of The P. Later, he released his first solo album, 2Pacalypse Now. Initially he had trouble marketing his solo debut, but Interscope Records' executives Ted Field and Tom Whalley eventually agreed to distribute the record.


          Shakur claimed his first album was aimed at the problems facing young black males, but it was publicly criticized for its graphic language and images of violence by and against law enforcement. In one instance, a young man claimed his killing of a Texas-based trooper was influenced by the album. Former Vice President Dan Quayle publicly denounced the album as having "no place in our society". 2Pacalypse Now did not do as well on the charts as future albums, spawning no top ten hits. His second record, Strictly 4 My N.I.G.G.A.Z., was released in 1993. The album, mostly produced by Randy "Stretch" Walker (Shakur's closest friend and associate at the time) and the Live Squad, generated two hits, " Keep Ya Head Up" and " I Get Around", the latter featuring guest appearances by Shock G and Money-B of the Digital Underground.


          


          Thug Life


          In late 1993, Shakur formed the group Thug Life with a number of his friends, including Big Syke, Macadoshis, his stepbrother Mopreme Shakur, and Rated R. The group released their first and only record album Thug Life Vol. 1 on September 26, 1994. The group usually performed their concerts without Shakur.


          The concept of "Thug Life" was viewed by Shakur as a philosophy for life. He developed the word into a backronym standing for "The Hate U Give Little Infants Fucks Everybody". He declared that the dictionary definition of a "thug" as being a rogue or criminal was not how he used the term, but rather he meant someone who came from oppressive or squalid background and little opportunity but still made a life for himself and was proud.


          


          Legal issues


          Even as he garnered attention as a rapper and actor, Shakur gained notoriety for his conflicts with the law. In October 1991, he filed a $10 million civil suit against the law enforcement of the Oakland Police Department, alleging they brutally beat him for jaywalking. The suit was later settled for $42,000.


          In October 1993, in Atlanta, Shakur shot two off-duty police officers (one in the leg, one in the buttocks) who were harassing a black motorist. Charges against Shakur were dismissed when it was discovered that both officers were intoxicated and were in possession of stolen weapons from an evidence locker during the occasion.


          In December 1993, Shakur and others were charged with sexually abusing a woman in a hotel room. According to the complaint, Shakur sodomized the woman and then encouraged his friends to sexually abuse her. Shakur vehemently denied the charges. He had prior relations days earlier with the woman who was pressing the charges against him. She performed oral sex on him on a club dance floor and the two later had consensual sex in his hotel room. The allegations were made after she revisited his hotel room for the second time where she engaged in sexual activity with his friends and alleged that Shakur and his entourage had gang-raped her, saying to him while leaving, "How could you do this to me?" Shakur stated he had fallen asleep shortly after she arrived and later awoke to her accusations and legal threats. He later said he felt guilty for leaving her alone and did not want anyone else to go to jail, but at the same time he did not want to go to jail for a crime he didn't commit. Shakur was convicted of sexual abuse. In sentencing Shakur to one-and-a-half years in a correctional facility, the judge described the crime as "an act of brutal violence against a helpless woman".


          In 1994, he was convicted of attacking a former employer while on a music video set. He was sentenced to 15 days in jail with additional days on a highway work crew, community service, and a $2000 fine. In 1995, a wrongful death was brought against Shakur for a 1992 shooting that killed Qa'id Walker-Teal, a six-year old of Marin City, California. The child had been the victim of a stray bullet in a shootout between Shakur's entourage and a rival group, though the ballistics tests proved the bullet was not from Shakur or any members of his entourage's guns. Criminal charges were not sought, and Shakur settled with the family for an amount estimated between $300,000 and $500,000. After serving part of his sentence upon a conviction, he was released on bail pending his appeal. On April 5, 1996, a judge sentenced him to serve 120 days in jail for violating terms of probation.


          


          November 1994 shooting


          On the night of November 30, 1994, the day before the verdict in his sexual abuse trial was to be announced, Shakur was shot five times and robbed after entering the lobby of Quad Recording Studios in Manhattan by two armed men in army fatigues. He would later accuse Sean Combs, Andre Harrell, and Biggie Smalls  whom he saw after the shooting  of setting him up. Shakur also suspected his close friend and associate, Randy "Stretch" Walker, of being involved in the attempt. According to the doctors at Bellevue Hospital, where he was admitted immediately following the incident, Shakur had received five bullet wounds; twice in the head, twice in the groin and once through the arm and thigh. He checked out of the hospital, against doctor's orders, three hours after surgery. In the day that followed, Shakur entered the courthouse in a wheelchair and was found guilty of three counts of molestation, but innocent of six others, including sodomy.


          On November 30, 1995, exactly one year to the day of the shooting, Stretch was killed in an execution-style murder in Queens.


          On March 27, 2008, the LA Times issued an apology to Combs for blaming him for having a role in the '94 attack on Shakur. The article stated that Shakur was led to the studio by Biggie's associates to gun him down to make favour with Biggie. The newspaper relied on forged documents that The Smoking Gun proved to be faked. Combs stated that he is disgusted with the LA Times for printing the story.


          


          Prison sentence


          


          Shakur began serving his prison sentence at Clinton Correctional Facility on February 14, 1995. Shortly afterwards, he released his multi-platinum album Me Against the World. Shakur is the only artist ever to have an album at number one on the Billboard 200 while serving a prison sentence. The album made its debut on the Billboard 200 and stayed at the top of the charts for five weeks. The record album sold 240,000 copies in its first week, setting a record for highest first week sales for a solo male rap artist at the time. He married his long-time girlfriend, Keisha Morris, while serving his sentence; the couple later divorced. While imprisoned, Shakur read many books by Niccol Machiavelli, Sun Tzu's The Art of War and other works of political philosophy and strategy. He also wrote a screenplay titled Live 2 Tell while incarcerated, a story about an adolescent who becomes a drug baron.


          In October 1995, Shakur's case was on appeal but due to all of his legal fees he could not raise the $1.4 million bail. After serving eleven months of his one-and-a-half year to four-and-a-half year sentence, Shakur was released from the penitentiary due in large part to the help and influence of Suge, the CEO of Death Row Records. Suge posted $1.4 million bail pending appeal of the conviction, in exchange for which Shakur was obligated to release three albums for the Death Row label.


          


          Life on Death Row Records


          


          Upon his release from Clinton Correctional Facility, Shakur immediately went back to song recording. He began a new group, Outlawz, and with them released the diss track " Hit 'Em Up", a scathing lyrical assault on Biggie and others associated with him. In the track, Shakur claimed to have had intercourse with Faith Evans, Biggie's wife at the time, and attacks Bad Boy's street credibility. Though no hard evidence suggests so, Shakur was convinced that some members associated with Bad Boy had known about the shooting beforehand due to their behaviour that night and what his sources told him. Shakur aligned himself with Suge, Death Row's CEO, who was already bitter toward Combs and his successful Bad Boy label; this added fuel to building an East Coast-West Coast conflict. Both sides remained bitter enemies until Shakur's death.


          In February 1996, Shakur released his fourth solo album, All Eyez on Me. This double album was the first and second of his three-album commitment to Death Row Records. It sold over nine million copies. The record was a general departure from the introspective subject matter of Me Against the World, being more oriented toward a thug and gangsta mentality. Shakur continued his recordings despite increasing problems at the Death Row label. Dr. Dre left his post as house producer to form his own label, Aftermath. Shakur continued to produce hundreds of tracks during his time at Death Row, most of which would be released on posthumous albums such as Better Dayz and Until the End of Time. He also began the process of recording an album with the Boot Camp Clik and their label Duck Down Records, both New York-based, entitled One Nation.


          While incarcerated in Clinton Correctional Facility, Shakur read and studied Niccol Machiavelli and other published works, which inspired his pseudonym "Makaveli" under which he released the record album The Don Killuminati: The 7 Day Theory. The album presents a stark contrast to previous works. Throughout the album, Shakur continues to focus on the themes of pain and aggression, making this album one of the emotionally darker works of his career. Shakur wrote and recorded all the lyrics in only three days and the production took another four days, combining for a total of seven days to complete the album (hence the name). The album was completely finished before Shakur died and Shakur had complete creative input on the album from the name of the album to the cover, which Shakur chose to symbolize how the media had crucified him. The record debuted at number one and sold 663,000 copies in the first week. Shakur had plans of starting Makaveli Records which would have included Outlawz, Wu-Tang Clan, Big Daddy Kane, Big Syke, and Gang Starr.


          


          September 1996 shooting


          


          On the night of September 7, 1996, Shakur attended the Mike Tyson - Bruce Seldon boxing match at the MGM Grand in Las Vegas. After leaving the match, one of Suge's associates spotted 21 year-old Orlando "Baby Lane" Anderson, a member of the Southside Crips, in the MGM Grand lobby and informed Shakur. Shakur immediately rushed Anderson and knocked him to the ground. Shakur's entourage, as well as Suge and his followers assisted in assaulting Anderson. The fight was captured on the hotel's video surveillance. A few weeks earlier, Anderson and a group of Crips had robbed a member of Death Row's entourage in a Foot Locker store, precipitating Shakur's attack. After the brawl, Shakur went to rendezvous with Suge to go to Death Row-owned Club 662 (now known as restaurant/club Seven). He rode in Suge's 1996 black BMW 750i sedan as part of a larger convoy with some of Shakur's friends, Outlawz, and bodyguards.


          At 10:55 p.m., while paused at a red light, Shakur rolled down his window and a photographer took his photograph. At around 11:00-11:05 p.m., they were halted on Las Vegas Blvd. by Metro bicycle cops for playing the car stereo too loud and not having license plates. The plates were then found in the trunk of Suge's car; they were released without being fined a few minutes later. At about 11:10 p.m., while stopped at a red light at Flamingo Road near the intersection of Koval Lane in front of the Maxim Hotel, a vehicle occupied by two women pulled up on their right side. Shakur, who was standing up through the sunroof, exchanged words with the two women, and invited them to go to Club 662. At approximately 11:15 p.m., a white, four-door, late-model, Cadillac driven by unknown person(s) pulled up to the sedan's right side, rolled down one of the windows, and rapidly fired around twelve to thirteen shots at Shakur. He was struck by four rounds; one hit him in the chest, the pelvis, and his right hand and thigh. One of the rounds apparently ricocheted into Shakur's right lung. Suge was hit in the head by shrapnel, though it is thought that a bullet grazed him. According to Suge, a bullet from the gunfire had been lodged in his skull, but medical reports later contradicted this statement.


          At the time of the drive-by Shakur's bodyguard was following behind in a vehicle belonging to Kidada Jones, Shakur's then-fiance. The bodyguard, Frank Alexander, stated that when he was about to ride along with the rapper in Knight's car, Shakur asked him to drive Kidada Jones' car instead just in case they were too drunk and needed additional vehicles from Club 662 back to the hotel. Shortly after the assault, the bodyguard reported in his documentary, Before I Wake, that one of the convoy's cars drove off after the assailant but he never heard back from the occupants.


          After arriving on the scene, police and paramedics took Suge and a fatally wounded Shakur to the University Medical Centre. According to an interview with one of Shakur's closest friends the music video director Gobi, while at the hospital, he received news from a Death Row marketing employee that the shooters had called the record label and were sending death threats aimed at Shakur, claiming that they were going there to "finish him off". Upon hearing this, Gobi immediately alerted the Las Vegas police, but the police claimed they were understaffed and no one could be sent. Nonetheless, the shooters never arrived. At the hospital, Shakur was in and out of consciousness, was heavily sedated, was breathing through a ventilator and respirator, was placed on life support machines, and was ultimately put under a barbiturate- induced coma after repeatedly trying to get out of the bed.


          Despite having been resuscitated in a trauma centre and surviving a multitude of surgeries (as well the removal of a failed right lung), Shakur had gotten through the critical phase of the medical therapy and had a 50% chance of pulling through. Gobi left the medical centre after being informed that Shakur made a 13% recovery on the sixth night. While in Critical Care Unit on the afternoon of September 13, 1996, Shakur died of internal bleeding; doctors attempted to revive him but could not impede his hemorrhaging. His mother, Afeni, made the decision to tell the doctors to stop. He was pronounced dead at 4:03 p.m. ( PDT) The official cause of death was respiratory failure and cardiopulmonary arrest in connection with multiple gunshot wounds. Shakur's body was cremated. Some of his ashes were later mixed with marijuana and smoked by members of Outlawz.


          


          Murder case


          Due largely to the perceived lack of progress on the case by law enforcement, many independent investigations and theories of the murder have emerged. Because of the acrimony between him and Biggie, there was speculation from the outset about the possibility of Biggie's collaboration in the murder. He, as well as his family, relatives, and associates, have vehemently denied the accusation. In a notable 2002 investigation by the LA Times, writer Chuck Phillips claimed to have uncovered evidence implicating Biggie, in addition to Anderson and the Southside Crips, in the attack. In the article, Phillips quoted unnamed gang-member sources who claimed Biggie had ties to the Crips, often hiring them for security during West Coast appearances. Phillips' informants also state that Biggie gave the gang members one of his own guns for use in the slaying of Shakur, and that he set out a $1,000,000 contract on Shakur's life. By the time Phillips' specific allegations were published, Biggie himself had been murdered.


          In support of their claims, Biggie's family submitted documentation to MTV insinuating that he was working in a New York recording studio the night of the drive-by shooting. His manager Wayne Barrow and fellow rapper James "Lil' Cease" Lloyd made public announcements denying Biggie's partaking in the crime and claimed further that they were both with him in the recording studio during the night of the event.


          The high profile nature of the killing and ensuing gang violence caught the attention of English filmmaker Nick Broomfield, who made the documentary film Biggie & Tupac which examines the lack of progress in the case by speaking to those close to the two slain rappers and the investigation. Shakur's close childhood friend and member of Outlawz, Yafeu "Yaki Kadafi" Fula, was in the convoy when the drive-by occurred and indicated to police that he might be able to identify the assailants, however, he was shot and killed shortly thereafter in a housing project in Irvington.


          In the first few seconds of the song "Intro/Bomb First (My Second Reply)" on the record album The Don Killuminati: The 7 Day Theory, Shakur can be heard saying "Shoulda shot me". While some believed that Suge may have orchestrated Shakur's murder, theorists mistook the statement in the song as "Suge shot me" or "Suge shot 'em" until confirmation by multiple audio tests and confirmation from members of Outlawz. This, along with reports of Suge's strong-arm tactics with artists and other illegal business tactics including involvement with the MOB Piru street gang gave rise to a theory that Suge was complicit in the shooting, as it was supposedly reported that he owed Shakur up to $17,000,000 in back royalties, but no evidence has been provided to support this theory.


          A DVD titled Tupac: Assassination was released on October 23, 2007, more than eleven years after Shakur's murder. It explores aspects circulating the event and provides new insight about the cold case with details by Shakur's bodyguard, Frank Alexander.


          


          Influences


          Shakur's music and philosophy is rooted in many American, African-American, and World entities, including the Black Panther Party, Black nationalism, egalitarianism, and liberty. His debut album, 2Pacalypse Now, revealed the socially conscious side of Shakur. On this album, Shakur attacked social injustice, poverty and police brutality on songs "Brenda's Got a Baby", "Trapped" and "Part Time Mutha". His style on this album was highly influenced by the social consciousness and Afrocentrism pervading hip hop in the late 1980s and early 1990s. On this initial release, Shakur helped extend the success of such rap groups as Boogie Down Productions, Public Enemy, X-Clan, and Grandmaster Flash, as he became one of the first major socially conscious rappers from the West Coast.


          On his second record, Shakur continued to rap about the social ills facing African-Americans, with songs like "The Streetz R Deathrow" and "Last Wordz." He also showed his compassionate side with the inspirational anthem "Keep Ya Head Up", while simultaneously putting his legendary aggressiveness on display with the title track from the album Strictly 4 My N.I.G.G.A.Z. he added a salute to his former group Digital Underground by including them on the playful track " I Get Around". Throughout his career, an increasingly aggressive attitude can be seen pervading Shakur's subsequent albums.


          The contradictory themes of social inequality and injustice, unbridled aggression, compassion, playfulness, and hope all continued to shape Shakur's work, as witnessed with the release of his incendiary 1995 album Me Against the World. In 1996, Shakur released All Eyez on Me. Many of these tracks are considered by many critics to be classics, including " Ambitionz Az a Ridah", " I Ain't Mad at Cha", " California Love", " Life Goes On" and "Picture Me Rollin'".; All Eyez on Me was a change of style from his earlier works. While still containing socially conscious songs and themes, Shakur's album was heavily influenced by party tracks and tended to have a more "feel good" vibe than his first albums. Shakur described it as a celebration of life. Anyway, the record was critically and commercially successful.


          Shakur was a voracious reader. He was inspired by a wide variety of writers, including Niccol Machiavelli, Donald Goines, Sun Tzu, Kurt Vonnegut, Mikhail Bakunin, Maya Angelou, Alice Walker, and Khalil Gibran. In his book, Dyson describes the experience of visiting the home of Shakur's friend and promoter Leila Sternberg to find "the sea of books" once owned by Shakur.


          


          Legacy
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          At a Mobb Deep concert following the death of the famed icon and release of The Don Killuminati: The 7 Day Theory, Cormega recalled in an interview that the fans were all shouting "Makaveli", and emphasized the influence of the The Don Killuminati: The 7 Day Theory and of Shakur himself even in New York at the height of the media-dubbed 'intercoastal rivalry'. About.com named Shakur the most influential rapper ever.


          To preserve Shakur's legacy, his mother founded the Shakur Family Foundation (later re-named the Tupac Amaru Shakur Foundation or TASF) in 1997. The TASF's stated mission is to "provide training and support for students who aspire to enhance their creative talents." The TASF sponsors essay contests, charity events, a performing arts day camp for teenagers and undergraduate scholarships. The Foundation officially opened the Tupac Amaru Shakur Centre for the Arts (TASCA) in Stone Mountain, Georgia, on June 11, 2005. On November 14, 2003, a documentary about Shakur entitled Tupac: Resurrection was released under the supervision of his mother and narrated entirely in his voice. It was nominated for Best Documentary in the 2005 Academy Awards. Proceeds will go to a charity set up by Shakur's mother Afeni. On April 17, 2003, Harvard University co-sponsored an academic symposium entitled "All Eyez on Me: Tupac Shakur and the Search for the Modern Folk Hero." The speakers discussed a wide range of topics dealing with Shakur's impact on everything from entertainment to sociology.


          Many of the speakers discussed Shakur's status and public persona, including State University of New York English professor Mark Anthony Neal who gave the talk "Thug Nigga Intellectual: Tupac as Celebrity Gramscian" in which he argued that Shakur was an example of the "organic intellectual" expressing the concerns of a larger group. Professor Neal has also indicated in his writings that the death of Shakur has left a "leadership void amongst hip-hop artists." Neal further describes Tupac as a "walking contradiction", a status that allowed him to "make being an intellectual accessible to ordinary people".
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          Professor of Communications Murray Forman, of Northeastern University, spoke of the mythical status surrounding Shakur's life and death. He addressed the symbolism and mythology surrounding Shakur's death in his talk entitled "Tupac Shakur: O.G. (Ostensibly Gone)". Among his findings were that Shakur's fans have "succeeded in resurrecting Tupac as an ethereal life force". In "From Thug Life to Legend: Realization of a Black Folk Hero", Professor of Music at Northeastern University, Emmett Price, compared Shakur's public image to that of the trickster-figures of African-American folklore which gave rise to the urban "bad-man" persona of the post-slavery period. He ultimately described Shakur as a "prolific artist" who was "driven by a terrible sense of urgency" in a quest to "unify mind, body, and spirit".


          Michael Dyson, University of Pennsylvania Avalon Professor of Humanities and African American Studies and author of the book Holler If You Hear Me: Searching for Tupac Shakur indicated that Shakur "spoke with brilliance and insight as someone who bears witness to the pain of those who would never have his platform. He told the truth, even as he struggled with the fragments of his identity." At one Harvard Conference the theme was Shakur's impact on entertainment, race relations, politics and the "hero/martyr". In late 1997, the University of California, Berkeley offered a student-led course entitled "History 98: Poetry and History of Tupac Shakur."


          In late 2003, the Makaveli Branded Clothing line was launched by Afeni. In 2005, Death Row released Tupac: Live at the House of Blues. The DVD was the final recorded performance of Shakur's career, which took place on July 4, 1996, and features a plethora of Death Row artists. In August 2006, Tupac Shakur Legacy was released. The interactive biography was written by Jamal Joseph. It features unseen family photographs, intimate stories, and over 20 removable reproductions of his handwritten song lyrics, contracts, scripts, poetry, and other personal papers. Shakur's sixth posthumous studio album, Pac's Life, was released on November 21, 2006. It commemorates the 10th anniversary of Shakur's death. He is still considered one of the most popular artists in the music industry as of 2006.


          


          Honours


          
            	Shakur was inducted into the Hip-Hop Hall of Fame in 2002.


            	In 2003, MTV's "22 Greatest MCs" countdown listed Shakur as the "number 1 MC", as voted by the viewers.


            	In 2004, at the VH1 Hip Hop Honours Shakur was honored along with DJ Hollywood, Kool DJ Herc, KRS-One, Public Enemy, Run-D.M.C., Rock Steady Crew, and Sugarhill Gang.


            	A Vibe magazine poll in 2004 rated Shakur "the greatest rapper of all time" as voted by fans.


            	At the First Annual Turks & Caicos International Film Festival held on Tuesday, October 17, 2006, Shakur was honored for his undeniable voice and talent and as a performer who crossed racial, ethnic, cultural and medium lines; his mother accepted the award on his behalf.


            	In 2008, the The National Association Of Recording Merchandisers in conjunction with the Rock and Roll Hall of Fame recognized him as a very influential artist and has added him in their Definitive 200 list.

          


          


          Discography


          
            
              	
                

                Studio albums


                
                  	1991: 2Pacalypse Now


                  	1993: Strictly 4 My N.I.G.G.A.Z.


                  	1995: Me Against the World


                  	1996: All Eyez on Me


                  	1996: The Don Killuminati: The 7 Day Theory

                


                Posthumous albums


                
                  	1997: R U Still Down? (Remember Me)


                  	1999: Still I Rise


                  	2001: Until the End of Time


                  	2002: Better Dayz


                  	2004: Loyal to the Game


                  	2006: Pac's Life

                


                Collaboration albums


                
                  	1994: Thug Life

                

              

              	
                

                Top 10 Billboard singles


                
                  	1991: " Brenda's Got a Baby"


                  	1991: " If My Homie Calls"


                  	1993: " I Get Around"


                  	1993: " Keep Ya Head Up"


                  	1995: " Dear Mama"


                  	1995: " Old School"


                  	1995: " Me Against the World"


                  	1995: " So Many Tears"


                  	1996: " California Love"


                  	1996: " Hit 'Em Up"


                  	1996: " How Do You Want It"


                  	1997: " To Live & Die in L.A."


                  	1997: " Made Niggaz"


                  	1997: " Do for Love"


                  	1998: " Changes"


                  	2002: " Thugz Mansion"


                  	2003: " Runnin' (Dying to Live)"


                  	2005: " Ghetto Gospel"


                  	2006: " Pac's Life"

                

              
            

          


          


          Film


          


          Acting career


          In addition to rapping and hip hop music, Shakur acted in films. He made his first film appearance in the motion picture Nothing But Trouble, as part of a cameo by the Digital Underground. His first starring role was in the movie Juice. In this story, he played the character Bishop, a trigger happy teen, for which he was hailed by Rolling Stone's Peter Travers as "the film's most magnetic figure." He went on to star with Janet Jackson in Poetic Justice and with Marlon Wayans in Above the Rim. After his death, three of Shakur's completed films, Bullet, Gridlock'd and Gang Related, were posthumously released.


          He had also been slated to star in the Hughes brothers' film Menace II Society but was replaced by Larenz Tate after assaulting Allen Hughes as a result of a quarrel. Director John Singleton mentioned that he wrote the script for Baby Boy with Shakur in mind for the leading role. It was eventually filmed with Tyrese Gibson in his place and released in 2001, five years after Shakur's death. The movie features a mural of Shakur in the protagonist's bedroom as well as featuring the song " Hail Mary" in the movie's score.


          Near the end of his life, Shakur founded a movie development company called Euphanasia. He wore the company chain (a silver chain with a medallion depicting the Black Angel of Death) on September 4, 1996, during the 1996 MTV Video Music Awards. He wore it again on September 7, 1996, during the Mike Tyson vs. Bruce Seldon bout and when he was shot later that night. Shakur was evidently planning to start writing and directing his own films which would be developed by Euphanasia; the company never did anything due to his death.


          


          Filmography


          
            
              	Year

              	Title

              	Role

              	Notes
            


            
              	1991

              	Nothing But Trouble

              	Himself

              	(Brief appearance)
            


            
              	1992

              	Juice

              	Bishop

              	First starring role
            


            
              	1993

              	Poetic Justice

              	Lucky

              	Co-starred with Janet Jackson
            


            
              	1994

              	Above the Rim

              	Birdie

              	Co-starred with Marlon Wayans
            


            
              	1996

              	Bullet

              	Tank

              	Released one month after Shakur's death
            


            
              	1997

              	Gridlock'd

              	Ezekiel 'Spoon' Whitmore

              	Released several months after Shakur's death
            


            
              	1997

              	Gang Related

              	Detective Rodrguez

              	Shakur's last performance in a film
            


            
              	2003

              	Tupac: Resurrection

              	Himself

              	Official documentary
            


            
              	2008

              	Live 2 Tell

              	Himself

              	Expected in 2008
            


            
              	2009

              	Untitled Tupac Shakur Biopic

              	Himself

              	(Announced)
            

          


          


          Documentaries


          Shakur's life has been recognized in big and small documentaries each trying capture the many different events during his short lifetime, most notably the Academy Award-nominated Tupac: Resurrection, released in 2003.


          
            	1997: Tupac Shakur: Thug Immortal


            	1997: Tupac Shakur: Words Never Die (TV)


            	2001: Tupac Shakur: Before I Wake...


            	2001: Welcome to Deathrow


            	2002: Tupac Shakur: Thug Angel: The Life of an Outlaw


            	2002: Biggie & Tupac


            	2002: Tha Westside


            	2003: 2Pac 4 Ever


            	2003: Tupac: Resurrection


            	2004: Tupac vs.


            	2004: Tupac: The Hip Hop Genius (TV)


            	2006: So Many Years, So Many Tears


            	2007: Tupac: Assassination

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Tupac_Shakur"
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Location of Turin in Italy
                

              
            


            
              	Country

              	[image: Flag of Italy] Italy
            


            
              	Region

              	Piedmont
            


            
              	Province

              	Turin (TO)
            


            
              	Mayor

              	Sergio Chiamparino
            


            
              	

              	
            


            
              	Elevation

              	240m (787ft)
            


            
              	Area

              	130.17km (50sqmi)
            


            
              	Population (as of December 2006)
            


            
              	- Total

              	921,485 ( 4th)
            


            
              	- Density

              	[n.a.]
            


            
              	Time zone

              	CET, UTC+1
            


            
              	Coordinates

              	
            


            
              	Gentilic

              	Torinesi
            


            
              	Dialingcode

              	011
            


            
              	Postal code

              	10100
            


            
              	Frazioni

              	Villaretto
            


            
              	Patron

              	John the Baptist
            


            
              	- Day

              	June 24
            


            
              	Website: www.comune.torino.it
            

          


          Turin ( Italian: Torino; Piedmontese: Turin; pronounced [tyɾ'iɳ]) is a major city as well as a business and cultural centre in northern Italy, capital of the Piedmont region, located mainly on the right bank of the Po River surrounded by the Alpine arch. The population of the city of Turin is 908,000 (2004 census); its agglomeration totals about 1.7 million inhabitants, ranking fourth in Italy, while its metropolitan area has a population of 2.2 million inhabitants , while it is rank as the third for financial importance. Turin is well-known as the home of the Shroud of Turin and Juventus FC, headquarters of Fiat and Lancia automobile manufacturers and host of the 2006 Winter Olympics. It has been the capital of the Duchy of Savoy since 1563, then of the Kingdom of Savoy and finally the first capital of a unified Italy. It's often referred as "The Capital of the Alps", "Automobile Capital" and "The Subalpine Capital".


          


          History


          


          Roman times


          In the first century BC (probably 28 BC), the Romans created a military camp (Castra Taurinorum), later dedicated to Augustus (Augusta Taurinorum). The typical Roman street grid can still be seen in the modern city. Turin reached about 5,000 inhabitants at the time, all living inside the high walls.


          


          Middle Ages


          After the fall of the Roman empire the city was conquered by the Lombards, then the Franks of Charlemagne (773); in the 940s the Contea di Torino (or countship) was founded, until 1050 held by the Arudinic dynasty and then, after the marriage of Adelaide of Susa with Humbert Biancamano's son Otto, by the family of the Counts of Savoy. While the dignity of count was held by the Bishop as count of Turin (1092-1130 and 1136-1191) it was ruled as a prince-bishopric by the Bishops. In 1230-1235 it was a lordship under the Marquess of Montferrat, styled Lord of Turin. At the end of the thirteenth century, when it was annexed to the Duchy of Savoy, the city already had 20,000 inhabitants. Many of the gardens and palaces were built in the fifteenth century when the city was redesigned. The University was also founded during this period.


          [bookmark: 16-18th_century]


          16-18th century


          Emanuele Filiberto (Iron Head) made Turin the capital of the Duchy of Savoy in 1563. Piazza Reale, today named Piazza San Carlo and Via Nuova, today called Via Roma were added with the first enlargement of the walls, in the first half of the XVII century; in the same period the Royal palace (Palazzo Reale) was built. In the second half of that century, a second enlargement of the walls was planned and executed, with the building of the arcaded Via Po, connecting diagonally through the regular street grid Piazza Castello with the bridge on the Po. In 1706, during the Battle of Turin, the French besieged the city for 117 days without conquering it. After the subsequent Treaty of Utrecht, the Kingdom of Sardinia was annexed to the Duchy of Savoy and the architect Filippo Juvarra began a major redesign of the city. Now the capital of a European kingdom, Turin had about 90,000 inhabitants at the time.


          [bookmark: 19th_century]


          19th century


          In the nineteenth century, after brief occupation by Napoleon, the city began to actively pursue the unification of Italy. In 1871, the Frjus Tunnel was opened, making Turin an important communication node. The city now had 250,000 inhabitants. The Museo Egizio, the Mole Antonelliana, the Gran Madre church and Vittorio Veneto square were built in this period.


          
            [image: View over Turin and Alps.]

            
              View over Turin and Alps.
            

          


          In 1861, Turin became the capital of the newly proclaimed United Italy. In 1865 the capital was moved to Florence. (Since 8 July 1871, the capital has been Rome.) Turin reacted to the loss of importance by beginning a rapid industrialisation: in 1899 Fiat was founded and Lancia in 1906. The Universal Exposition held in Turin in 1902 is often considered the pinnacle of Art Nouveau design, and the city hosted the Exposition again in 1911. By this time, Turin had grown to 430,000 inhabitants.


          [bookmark: 20th_century]


          20th century


          After World War I, conflicts between workers and industrialists began. The first strikes took place and in 1920 the Lingotto factory was occupied.


          After World War II, Turin was rapidly rebuilt and its industries greatly developed, which caused waves of immigration, largely from the southern regions of Italy. The population reached 1 million in 1960 and peaked at 1.5 million in 1975. In the 1980s, the first industrial crisis hit the city and its population began to decline (and continues to, while the metropolitan area grows). The 2005 population was 908,000.


          


          Geography and climate


          Turin is located in northwest Italy. It is surrounded on the western and northern front by the Alps and on the southern front by the hills of Monferrato. Four major rivers pass through the city: the Po and two of its tributaries, the Dora Riparia (later changed to "Duria Minor" by the Romans, from the Celtic duria meaning "water"), the Stura di Lanzo, and the Sangone.


          Turin has a truly continental climate, with nothing to share with the rest of Italy which is famous for its comfortable Mediterranean climate. Winters are cold and dry, summers are cool in the hills and quite hot in the plains. During the winter and autumn months banks of fog, which are sometimes very thick, form in the plains.


          



          
            
              	Weather averages for Turin
            


            
              	Month

              	Jan

              	Feb

              	Mar

              	Apr

              	May

              	Jun

              	Jul

              	Aug

              	Sep

              	Oct

              	Nov

              	Dec

              	Year
            


            
              	Average high F (C)

              	43 (6)

              	47 (8)

              	55 (12)

              	61 (16)

              	69 (20)

              	76 (24)

              	82 (27)

              	80 (26)

              	74 (23)

              	63 (17)

              	51 (10)

              	45 (7)

              	62 (16)
            


            
              	Average low F (C)

              	28 (-2)

              	31 (0)

              	37 (2)

              	43 (6)

              	51 (10)

              	58 (14)

              	63 (17)

              	62 (16)

              	56 (13)

              	47 (8)

              	35 (1)

              	29 (-1)

              	45 (7)
            


            
              	Precipitation inches (cm)

              	1.6 (4)

              	1.6 (4)

              	2.6 (6)

              	3.8 (9)

              	4.6 (11)

              	3.6 (9)

              	2.3 (5)

              	2.6 (6)

              	2.8 (7)

              	3.4 (8)

              	2.9 (7)

              	1.9 (4)

              	33.7 (85)
            


            
              	Source: Weatherbase 2008
            

          


          


          Demographics


          The Turin city proper, in 2006, had a population of 900,608, a drop of 0.2% from the previous year. This was due to a low birth rate (which has climbed by 7% in the past 5 years) and movements into suburban Turin. The greater Turin population was 2,242,775, an increase of 0.3 percent. This increase was due to internal migration, and a growing number of migrants from Eastern Europe. Like many northern Italian cities, there is a large proportion of pensioners in comparison to youth. Around 18 percent of the population is under 20 years of age while, 22 percent is over 65.


          Approximately 5.77 percent of the population comprised of foreigners the largest numbers coming from Romania: (44,158), Morocco: (22,511), Albania: (9,165), Peru: (7,044), China: (5,483), and Moldova: (3,417).


          


          Economy


          Today the city is a major industrial centre, where the headquarters of the car company Fiat are located. The city is home to the Lingotto building, which was at one time the largest car factory in the world, and now houses a convention centre, a concert hall, an art gallery, a shopping centre and a hotel. Other companies founded in Turin are Lancia, Pininfarina, Bertone, Sparco, Italdesign, Ghia, Fioravanti, Stola, Intesa Sanpaolo, Superga, Invicta (1821), Lavazza, Martini & Rossi, Kappa and the chocolate factory Caffarel.


          The city is also well known for its aerospace industry ( Alenia). The Multi-Purpose Logistics Modules for the International Space Station were produced in Turin. The future European launcher projects beyond Ariane 5 will also be managed from Turin, by the new NGL company, a subsidiary of EADS (70%) and Finmeccanica (30%).


          Turin is also the birthplace of some of the country's main companies, such as Telecom Italia (telecommunications), Rai (television), and cinema. Most of these industries have since moved their headquarters to other parts of Italy, but Turin still retains the National Museum of Cinema (in the Mole Antonelliana building).


          


          Transportation infrastructure


          The town currently has a large number of rail and road work sites. Although this activity has increased as a result of the 2006 Winter Olympics, parts of it had long been planned. Some of the work sites deal with general roadworks to improve traffic flow, such as underpasses and flyovers, but two projects are of major importance and will change the shape of the town radically.


          One is the Spina ("spine") which includes the doubling of a major railroad crossing the town. The railroad previously ran in a trench, which will now be covered by a major boulevard. The town rail station on this line will become the main station of Turin (Porta Susa).


          The other major project is the construction of a subway line based on the VAL system, known as Metrotorino. This project is expected to continue for years and to cover a larger part of the city, but its first phase was finished in time for the Olympic Games (inaugurated on 4 February 2006 and opened to the public the day after). The first leg of the subway system linked the nearby town of Collegno with the Porta Susa station in Turin's town centre; a new leg (inaugurated on 4 October 2007) extends now the service to the 'Porta Nuova' railway station. This underground transportation project has historical importance for Turin, as the town has dreamed of an underground line for decades, the first project dating as far back as the twenties. In fact, the main street in the town centre (Via Roma) runs atop a tunnel built during the fascist era (when Via Roma was built). The tunnel was supposed to host the underground line but is now used as an underground car park. A project to build an underground system was ready in the seventies, with government funding for it and for similar projects in Milan and Rome; whilst the other two cities went ahead with the projects, Turin local government led by mayor Diego Novelli shelved the proposal as it believed it to be too costly and unnecessary, but that only meant more funding for Rome and Milan. The city has an international airport known as Caselle International Airport Sandro Pertini (TRN), located few kilometres from downtown and connected to the city by a railway service (from Dora Station) and a bus service (from Porta Nuova and Porta Susa railway stations).


          


          Main sights
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                    The faade of Palazzo Carignano.
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                    The Gran Madre Church from the Mole Antonelliana.
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          The best known building of the city is the Mole Antonelliana, whose construction began in 1863 and which today houses the National Cinema Museum.


          The Palatine Towers are among the best preserved Roman remains in northern Italy.


          The Cathedral of St John the Baptist houses the Shroud of Turin, an old linen cloth with an imprint of a man, which is believed by many to be the cloth that covered Jesus in his grave.


          Nearby is the former royal residence: the seventeenth-century Palazzo Reale, built for Madama Reale Christine Marie of France.


          The Museo Egizio has the most important collection of Egyptian antiquities in the world after the Cairo Museum.


          Turin has buildings of great historical and architectural interest: the Savoy Residences. In addition to the Royal Palace (the official residence of the Savoys until 1865) there are many palaces, residences and castles in the city centre and in the surrounding towns. Turin is home to Palazzo Chiablese, the Royal Armoury, the Royal Library, Palazzo Madama, Palazzo Carignano, Villa della Regina, and the Valentino Castle.


          The complex of the Residences of the Royal House of Savoy in Turin and in the nearby cities of Rivoli, Moncalieri, Venaria Reale, Agli, Racconigi, Stupinigi, Pollenzo and Govone was declared in 1997 a World Heritage Sites by UNESCO.


          Its gardens include the Orto Botanico dell'Universit di Torino, a historic botanical garden.


          In the hills overlooking the city is the basilica church of Superga, providing a view of Turin against a backdrop of the snow-capped Alps. The basilica holds the tombs of many of the dukes of Savoy, as well as many of the kings of Sardinia. Superga can be reached by means of the Superga Rack Railway from the suburb of Sassi.


          Sport


          


          Rowing


          Turin was the city where the FISA (international rowing federation) was born in 1892.


          


          Football


          The city is famous for two football teams: Juventus F.C. (founded 1897), and Torino F.C. (founded 1906). These squads play in the oldest derby in Italy: the Derby della Mole or Derby of Torino.


          Juventus is Italy's most successful team, and one of the most prestigious and successful in the world. The torinese side, world's sixth club with the most official international titles, was the first team in football history -and only at present- to have won all official international championships and cups for clubs recognized by one of the six regional confederations ( UEFA in this case) and by FIFA.


          In 1949, a plane carrying the whole Torino F.C. team (at that time the most important in Italy and known as the Grande Torino) Superga air disaster hit the back side of the Basilica of Superga, in the Turin hills. Valentino Mazzola (one of the best Italian players of all times), father of Ferruccio and Sandro Mazzola (who were later to become football champions) was among those who perished in the crash.


          


          Olympic Games


          Turin was the host of the 2006 Winter Olympics.


          


          Other international championships hosted


          
            
              	1934

              	1934 European Championships in Athletics
            


            
              	1959

              	I Summer Universiade
            


            
              	1970

              	VI Summer Universiade
            


            
              	2005

              	Figure Skating European Championship
            


            
              	2006

              	
                37th Chess Olympiad;

                World Fencing Championship

                Host city for the Winter Olympic Games

              
            


            
              	2007

              	Winter Universiade Games
            


            
              	2008

              	23rd European Rhythmic Gymnastics (Calisthenics) Championships
            


            
              	2008

              	11th European and Mediterranean Indoor Archery Championships: Torino 2008
            


            
              	2009

              	World Air Games
            


            
              	2009

              	IAAF European Indoor Championships in Athletics
            


            
              	2010

              	Figure Skating World Championship
            

          


          


          Other sports


          


          Volleyball


          The C.U.S. Torino volleyball team won 4 times the domestic league and, in season 1979/80 the Volleyball European Champion's Cup. It was the first team from western Europe to win this competition. In the 1990s, the team had been dismantled due to economical issues.


          


          Chocolate


          Turin is the birth place of solid chocolate. It was in Turin that, at the end of the 18th century, Mr. Doret invented a revolutionary machine that could make solid chocolate (as opposed to drinking chocolate). Turin chocolate firms produce a typical chocolate, called Gianduiotto, named after Gianduja, a local Commedia dell'arte mask; plus many other kinds of chocolate. Every year the town organizes CioccolaT, a two-week chocolate festival run with the main Piedmontese chocolate producers, such as Venchi and others, as well as some big international companies, such as Lindt & Sprngli.


          


          Notable natives


          
            	Giovanni Agnelli (1866-1945), founder of Fiat.


            	Edoardo Agnelli (1892-1935) industrialist, director of FIAT and Juventus F.C.'s president.


            	Gianni Agnelli (1921-2003), influential chairman, director of FIAT and Juventus F.C.'s president.


            	Umberto Agnelli (1934-2004) industrialist, director of FIAT and Juventus F.C.'s president.


            	Giuliano Amato (born 1938), politician, former Prime Minister of Italy.


            	Amedeo Avogadro (1776-1856), physicist.


            	Alessandro Baricco (born 1958), writer.


            	Fred Buscaglione (1921-1960), singer and songwriter.


            	Giuseppe Marc'Antonio Baretti (1719-1789), critic.


            	Camillo Benso, count of Cavour, politician ( Italian unification).


            	Roberto Bettega, former footballer and manager.


            	Norberto Bobbio (1909-2004), historian and philosopher.


            	Giampiero Boniperti, former footballer and Juventus F.C.'s president.


            	Gianpiero Combi (1902-1956), former footballer. 1934 World Cup champion.


            	Arturo Brachetti


            	Carla Bruni (born 1968), singer, model and wife of French president Nicolas Sarkozy.


            	Pierre Paul Caffarel (1795-1850), founder of the first chocolate factory in the world.


            	Antonio Benedetto Carpano (1764-1815), inventor of vermouth and apritif.


            	Leo Chiosso (1920-2006), lyricist, songwriter with Fred Buscaglione.


            	Robert Fano (1917-2004), engineer.


            	Galileo Ferraris (1847-1897), physicist and electrical engineer.


            	Piero Gobetti (1901-1926), intellectual.


            	Joseph Louis Lagrange (1736-1813), mathematician.


            	Vincenzo Lancia (1881-1937), sportsman and businessman, founder of Lancia.


            	Luigi Lavazza (1859-1949), inventor and coffee businessman.


            	Carlo Levi (1902-1975), painter and writer.


            	Primo Levi (1919-1987), chemist, philosopher, Holocaust survivor and writer.


            	Salvador Edward Luria (1912-1991), winner of the Nobel Prize in Physiology or Medicine.


            	Alessandro Martini (1812-1905), vermouth businessman.


            	Mau Mau (formed 1991), rock band.


            	Davide Rossi (1970) violinist, string arranger ( Goldfrapp, Coldplay).


            	Carlo Mollino (1905-1973), architect and designer.


            	Rita Levi-Montalcini (1909), winner of the Nobel Prize in Physiology or Medicine.


            	Adriano Olivetti (1901-1960), businessman.


            	Carlo Parola (1921-2000), former footballer. He's considered to be one of the inventors of the bicycle kick in Italy.


            	Giuseppe Peano (1858-1932), mathematician.


            	Aurelio Peccei (1908-1984), founder of the Club of Rome.


            	Gabry Ponte, DJ member of Eiffel 65.


            	Vittorio Pozzo (1886-1968), former Italian national football team coach, 1934 and 1938 FIFA World Cup winner.


            	Tullio Regge (born 1931), physicist


            	Piero Sraffa (1898-1983), economist.


            	Subsonica (formed 1996), rock band.


            	Massimo Taparelli, marquis d'Azeglio (1798-1866), statesman, novelist and painter.


            	Umberto Tozzi (1952), singer.


            	Gianni Vattimo (1936), philosopher.


            	Victor Emmanuel II of Italy (1820-1878), King of Piedmont and the first King of the united Italy.

          


          


          Notable residents


          
            	Alessandro Del Piero (born 1974), footballer.


            	Edmondo de Amicis (1846-1908), novelist, journalist, and short-story writer.


            	St. John Bosco (1815-1888), Catholic priest, educator and recognized pedagogue.


            	Francesco Fa di Bruno (1825-1888), mathematician and priest.


            	Italo Calvino (1923-1985), journalist and writer.


            	Gaspare Campari (1828), drink maker.


            	Francesco Cirio (1836-1900), businessman.


            	Renato Dulbecco (born 1914), he won a 1975 Nobel Prize in Physiology or Medicine.


            	Umberto Eco (born 1932), medievalist, semiotician, philosopher, literary critic and novelist.


            	Luigi Einaudi (1874-1961), politician and economist.


            	Desiderius Erasmus (1466/1469-1536), Dutch humanist and theologian.


            	Guido Fubini (1879-1942), Mathematician.


            	Natalia Ginzburg (1916-1991), writer.


            	Antonio Gramsci (1891-1937), writer, politician and political theorist, founding member and onetime leader of the Communist Party of Italy.


            	Primo Levi (1919-1987), chemist, philosopher, Holocaust survivor and writer.


            	Cesare Lombroso (1836-1909), criminologist and founder of the Italian School of Positivist Criminology.


            	Claudio Magris (born 1939) scholar, translator, writer and Italian senator.


            	Joseph de Maistre (1753-1821), French-speaking Savoyard lawyer, diplomat, writer, and philosopher.


            	Giulio Natta (1903-1979), chemist, won a Nobel Prize in Chemistry in 1963.


            	Friedrich Nietzsche (1844-1900), German philosopher.


            	Vilfredo Pareto (1848-1923), French-Italian sociologist, economist and philosopher.


            	Cesare Pavese (1908-1950), poet, novelist, literary critic and translator.


            	Jean-Jacques Rousseau (1712-1778), French philosopher.


            	Emilio Salgari (1862-1911), writer.


            	Ascanio Sobrero (1812-1888), chemist.


            	Germain Sommeiller (1815-1871), civil engineer.


            	Gianni Vattimo (born 1936), author, philosopher, and politician.


            	Elio Vittorini (1908-1966), writer and novelist.
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              	Capital

              	Ankara

            


            
              	Largest city

              	Istanbul
            


            
              	Official languages

              	Turkish
            


            
              	Demonym

              	Turkish
            


            
              	Government

              	Parliamentary republic
            


            
              	-

              	President

              	Abdullah Gl
            


            
              	-

              	Prime Minister

              	Recep Tayyip Erdoğan
            


            
              	Succession

              	to the Ottoman Empire
            


            
              	-

              	War of Independence

              	May 19, 1919
            


            
              	-

              	Formation of Parliament

              	April 23, 1920
            


            
              	-

              	Declaration of Republic

              	October 29, 1923
            


            
              	Area
            


            
              	-

              	Total

              	783,562km( 37th)

              302,535 sqmi
            


            
              	-

              	Water(%)

              	1.3
            


            
              	Population
            


            
              	-

              	2007census

              	70,586,256( 17th)
            


            
              	-

              	Density

              	93/km( 102nd)

              240/sqmi
            


            
              	GDP( PPP)

              	2008 IMFestimate
            


            
              	-

              	Total

              	$941.6 billion( 15th)
            


            
              	-

              	Per capita

              	$13,511
            


            
              	GDP (nominal)

              	2008 IMFestimate
            


            
              	-

              	Total

              	$748.3 billion( 17th)
            


            
              	-

              	Per capita

              	$10,738
            


            
              	Gini(2005)

              	38(medium)
            


            
              	HDI(2007)

              	▲ 0.775(medium)( 84th)
            


            
              	Currency

              	New Turkish Lira5 ( TRY)
            


            
              	Time zone

              	EET ( UTC+2)
            


            
              	-

              	Summer( DST)

              	EEST( UTC+3)
            


            
              	Internet TLD

              	.tr
            


            
              	Calling code

              	+90
            


            
              	2

              	Treaty of Lausanne (1923).
            


            
              	3

              	Population and population density rankings based on 2005 figures.
            


            
              	4

              	Human Development Report 2007/2008, page 230. United Nations Development Programme (2007). Retrieved on 2007-11-30.
            


            
              	5

              	
                The New Turkish Lira (Yeni Trk Lirası, YTL) replaced the old Turkish Lira on 1 January 2005.

                


                

              
            

          


          Turkey ( Turkish: Trkiye), known officially as the Republic of Turkey ( Trkiye Cumhuriyeti), is a Eurasian country that stretches across the Anatolian peninsula in western Asia and Thrace ( Rumelia) in the Balkan region of southeastern Europe. Turkey borders eight countries: Bulgaria to the northwest; Greece to the west, Georgia to the northeast; Armenia, Azerbaijan (the exclave of Nakhichevan), and Iran to the east; and Iraq and Syria to the southeast. The Mediterranean Sea and Cyprus are to the south; the Aegean Sea and Archipelago are to the west; and the Black Sea is to the north. Separating Anatolia and Thrace are the Sea of Marmara and the Turkish Straits (the Bosporus and the Dardanelles), which are commonly reckoned to delineate the border between Asia and Europe, thereby making Turkey transcontinental.


          Due to its strategic location astride two continents, Turkey's culture has a unique blend of Eastern and Western tradition. A powerful regional presence in the Eurasian landmass with strong historic, cultural and economic influence in the area between the European Union in the west and Central Asia in the east, Russia in the north and the Middle East in the south, Turkey has come to acquire increasing strategic significance.


          Turkey is a democratic, secular, unitary, constitutional republic whose political system was established in 1923 under the leadership of Mustafa Kemal Atatrk, following the fall of the Ottoman Empire in the aftermath of World War I. Since then, Turkey has become increasingly integrated with the West through membership in organizations such as the Council of Europe (1949), NATO (1952), OECD (1961), OSCE (1973) and the G20 industrial nations (1999). Turkey began full membership negotiations with the European Union in 2005, having been an associate member since 1963, and having reached a customs union agreement in 1995. Meanwhile, Turkey has continued to foster close political, economic and industrial relations with the Eastern world, particularly with the states of the Middle East, Central Asia and East Asia.


          


          Etymology


          The name of Turkey, Trkiye in the Turkish language, can be divided into two words: Trk, which means "Strong" in Old Turkic and usually signifying the inhabitants of Turkey or a member of the Turkish or Turkic peoples, a later form of "Tukin", a name given by the Chinese to the people living south of the Altay Mountains of Central Asia as early as 177 BCE; and the abstract suffix iye (derived from the Arabic suffix iyya, but is also associated with the Medieval Latin suffix ia in Turchia, and the Medieval Greek suffix ί in ί), which means "owner" or "related to". The first recorded use of the term "Trk" or "Trk" as an autonym is contained in the Orkhon inscriptions of the Gktrks (Sky Turks) of Central Asia (c. 8th century CE). The English word "Turkey" is derived from the Medieval Latin "Turchia" (c. 1369).


          


          History


          


          Pre-Turkic history of Anatolia
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          The Anatolian peninsula (also called Asia Minor), comprising most of modern Turkey, is one of the oldest continually inhabited regions in the world due to its location at the intersection of Asia and Europe. The earliest Neolithic settlements such as atalhyk (Pottery Neolithic), ayn ( Pre-Pottery Neolithic A to Pottery Neolithic), Nevali Cori ( Pre-Pottery Neolithic B), Hacilar (Pottery Neolithic), Gbekli Tepe (Pre-Pottery Neolithic A) and Mersin are considered to be among the earliest human settlements in the world. The settlement of Troy starts in the Neolithic and continues into the Iron Age. Through recorded history, Anatolians have spoken Indo-European, Semitic and Kartvelian languages, as well as many languages of uncertain affiliation. In fact, given the antiquity of the Indo-European Hittite and Luwian languages, some scholars have proposed Anatolia as the hypothetical centre from which the Indo-European languages have radiated.
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          The first major empire in the area was that of the Hittites, from the 18th through the 13th century BCE. Subsequently, the Phrygians, an Indo-European people, achieved ascendancy until their kingdom was destroyed by the Cimmerians in the 7th century BCE. The most powerful of Phrygia's successor states were Lydia, Caria and Lycia. The Lydians and Lycians spoke languages that were fundamentally Indo-European, but both languages had acquired non-Indo-European elements prior to the Hittite and Hellenistic periods.


          Starting around 1200 BC, the west coast of Anatolia was settled by Aeolian and Ionian Greeks. The entire area was conquered by the Persian Achaemenid Empire during the 6th and 5th centuries and later fell to Alexander the Great in 334 BCE. Anatolia was subsequently divided into a number of small Hellenistic kingdoms (including Bithynia, Cappadocia, Pergamum, and Pontus), all of which had succumbed to Rome by the mid-1st century BCE. In 324 CE, the Roman emperor Constantine I chose Byzantium to be the new capital of the Roman Empire, renaming it New Rome (later Constantinople and Istanbul). After the fall of the Western Roman Empire, it became the capital of the Byzantine Empire (Eastern Roman Empire).


          


          Turks and the Ottoman Empire
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          The House of Seljuk was a branch of the Kınık Oğuz Turks who in the 9th century resided on the periphery of the Muslim world, north of the Caspian and Aral Seas in the Yabghu Khaganate of the Oğuz confederacy. In the 10th century, the Seljuks started migrating from their ancestral homelands towards the eastern regions of Anatolia, which eventually became the new homeland of Oğuz Turkic tribes following the Battle of Manzikert ( Malazgirt) in 1071. The victory of the Seljuks gave rise to the Anatolian Seljuk Sultanate; which developed as a separate branch of the larger Seljuk Empire that covered parts of Central Asia, Iran, Anatolia and the Middle East.


          In 1243, the Seljuk armies were defeated by the Mongols and the power of the empire slowly disintegrated. In its wake, one of the Turkish principalities governed by Osman I was to evolve into the Ottoman Empire, thus filling the void left by the collapsed Seljuks and Byzantines.


          The Ottoman Empire interacted with both Eastern and Western cultures throughout its 623-year history. In the 16th and 17th centuries, it was among the world's most powerful political entities, often locking horns with the Holy Roman Empire in its steady advance towards Central Europe through the Balkans and the southern part of the Polish-Lithuanian Commonwealth on land; and with the combined forces (Holy Leagues) of Habsburg Spain, the Republic of Venice and the Knights of St. John at sea for the control of the Mediterranean basin; while frequently confronting Portuguese fleets at the Indian Ocean for defending the Empire's monopoly over the ancient maritime trade routes between East Asia and Western Europe, which had become increasingly compromised since the discovery of the Cape of Good Hope in 1488.


          Following years of decline, the Ottoman Empire entered World War I through the Ottoman-German Alliance in 1914, and was ultimately defeated. After the war, the victorious Allied Powers sought the dismemberment of the Ottoman state through the Treaty of Svres.


          


          Republic era
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          The occupation of İstanbul and İzmir by the Allies in the aftermath of World War I prompted the establishment of the Turkish national movement. Under the leadership of Mustafa Kemal Pasha, a military commander who had distinguished himself during the Battle of Gallipoli, the Turkish War of Independence was waged with the aim of revoking the terms of the Treaty of Svres. By September 18, 1922, the occupying armies were repelled and the country saw the birth of the new Turkish state. On November 1, the newly founded parliament formally abolished the Sultanate, thus ending 623 years of Ottoman rule. The Treaty of Lausanne of 1923 led to the international recognition of the sovereignty of the newly formed "Republic of Turkey" as the successor state of the Ottoman Empire, and the republic was officially proclaimed on October 29, 1923, in the new capital of Ankara.


          Mustafa Kemal became the republic's first president and subsequently introduced many radical reforms with the aim of founding a new secular republic from the remnants of its Ottoman past. According to the Law on Family Names, the Turkish parliament presented Mustafa Kemal with the honorific name "Atatrk" (Father of the Turks) in 1934.


          Turkey entered World War II on the side of the Allies on February 23, 1945 as a ceremonial gesture and became a charter member of the United Nations in 1945. Difficulties faced by Greece after the war in quelling a communist rebellion, along with demands by the Soviet Union for military bases in the Turkish Straits, prompted the United States to declare the Truman Doctrine in 1947. The doctrine enunciated American intentions to guarantee the security of Turkey and Greece, and resulted in large-scale US military and economic support.


          After participating with the United Nations forces in the Korean conflict, Turkey joined the North Atlantic Treaty Organization (NATO) in 1952, becoming a bulwark against Soviet expansion into the Mediterranean. Following a decade of intercommunal violence on the island of Cyprus and the subsequent Athens-inspired coup, Turkey intervened militarily in 1974. Nine years later Turkish Republic of Northern Cyprus (TRNC) was established. TRNC is recognised only by Turkey.


          Following the end of the single-party period in 1945, the multi-party period witnessed tensions over the following decades, and the period between the 1960s and the 1980s was particularly marked by periods of political instability that resulted in a number of military coups d'tats in 1960, 1971, 1980 and a post-modern coup d'tat in 1997. The liberalization of the Turkish economy that started in the 1980s changed the landscape of the country, with successive periods of high growth and crises punctuating the following decades.


          


          Government and politics
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          Turkey is a parliamentary representative democracy. Since its foundation as a republic in 1923, Turkey has developed a strong tradition of secularism. Turkey's constitution governs the legal framework of the country. It sets out the main principles of government and establishes Turkey as a unitary centralized state.


          The head of state is the President of the Republic and has a largely ceremonial role. The president is elected for a five-year term by direct elections. The last President, Ahmet Necdet Sezer, was elected on May 16, 2000, after having served as the President of the Constitutional Court. He was succeeded on August 28, 2007 by Abdullah Gl. Executive power is exercised by the Prime Minister and the Council of Ministers which make up the government, while the legislative power is vested in the unicameral parliament, the Grand National Assembly of Turkey. The judiciary is independent of the executive and the legislature, and the Constitutional Court is charged with ruling on the conformity of laws and decrees with the constitution. The Council of State is the tribunal of last resort for administrative cases, and the High Court of Appeals for all others.


          The Prime Minister is elected by the parliament through a vote of confidence in his government and is most often the head of the party that has the most seats in parliament. The current Prime Minister is the former mayor of İstanbul, Recep Tayyip Erdoğan, whose conservative AKP won an absolute majority of parliamentary seats in the 2002 general elections, organized in the aftermath of the economic crisis of 2001, with 34% of the suffrage. In the 2007 general elections, the AKP received 46.6% of the votes and could defend its majority in parliament. Neither the Prime Minister nor the Ministers have to be members of the parliament, but in most cases they are (one notable exception was Kemal Derviş, the Minister of State in Charge of the Economy following the financial crisis of 2001; he is currently the president of the United Nations Development Programme).


          Universal suffrage for both sexes has been applied throughout Turkey since 1933, and every Turkish citizen who has turned 18 years of age has the right to vote. As of 2004, there were 50 registered political parties in the country, whose ideologies range from the far left to the far right. The Constitutional Court can strip the public financing of political parties that it deems anti-secular or separatist, or ban their existence altogether.


          There are 550 members of parliament who are elected for a four-year term by a party-list proportional representation system from 85 electoral districts which represent the 81 administrative provinces of Turkey (İstanbul is divided into three electoral districts whereas Ankara and İzmir are divided into two each because of their large populations). To avoid a hung parliament and its excessive political fragmentation, only parties that win at least 10% of the votes cast in a national parliamentary election gain the right to representation in the parliament. As a result of this threshold, the 2007 elections saw three parties formally entering the parliament (compared to two in 2002). However, due to a system of alliances and independent candidatures, seven parties are currently represented in the parliament. Independent candidates may run; however, they must also win at least 10% of the vote in their circonscription to be elected.


          


          Foreign relations
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          Turkey is a founding member of the United Nations (1945), the OECD (1961), the OSCE (1973) and the G20 industrial nations (1999).
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          In line with its traditional Western orientation, relations with Europe have always been a central part of Turkish foreign policy. Turkey became a founding member of the Council of Europe in 1949, applied for associate membership of the EEC (predecessor of the European Union) in 1959 and became an associate member in 1963. After decades of political negotiations, Turkey applied for full membership of the EEC in 1987, became an associate member of the Western European Union in 1992, reached a Customs Union agreement with the EU in 1995 and has officially begun formal accession negotiations with the EU on October 3, 2005. It is believed that the accession process will take at least 15 years due to Turkey's size and the depth of disagreements over certain issues. These include disputes with EU member Republic of Cyprus over Turkey's 1974 military intervention to prevent the island's annexation to Greece. Since then, Turkey does not recognize the essentially Greek Cypriot Republic of Cyprus as the sole authority on the island, but instead supports the Turkish Cypriot community in the form of the de facto Turkish Republic of Northern Cyprus.


          The other defining aspect of Turkey's foreign relations has been its ties with the United States. Based on the common threat posed by the Soviet Union, Turkey joined NATO in 1952, ensuring close bilateral relations with Washington throughout the Cold War. In the post-Cold War environment, Turkey's geostrategic importance shifted towards its proximity to the volatile Middle East. As well as hosting an important NATO air base near the Turkish border with Syria and Iraq for U.S. operations in the region, Turkey's status as a secular democracy and its positive relations with Israel made Ankara a crucial ally for Washington. In return, Turkey has benefited from the United States' political, economic and diplomatic support, including in key issues such as the country's bid to join the European Union.


          Since the late 1980s, Turkey began to increasingly cooperate with the leading economies of East Asia, particularly with Japan and South Korea, on a large number of industrial sectors; ranging from the co-production of automotive and other transportation equipment, such as high-speed train sets, to electronical goods, home appliances, construction materials and military hardware.


          The independence of the Turkic states of the Soviet Union, with whom Turkey shares a common cultural and linguistic heritage, allowed Turkey to extend its economic and political relations deep into Central Asia. The most salient of these relations saw the completion of a multi billion dollar oil and natural gas pipeline from Baku in Azerbaijan to the port of Ceyhan in Turkey. The Baku-Tbilisi-Ceyhan pipeline, as it is called, has formed part of Turkey's foreign policy strategy to become an energy conduit to the West. However, Turkey's border with Armenia, a state in the Caucasus, remains closed following its occupation of Azeri territory during the Nagorno-Karabakh War. Relations with Armenia have been further strained by the controversy surrounding the forced deportations and related deaths of hundreds of thousands of Armenians in the last days of the Ottoman Empire, recognised by a number of countries and historians as the Armenian Genocide. Turkey rejects the term genocide, arguing instead that the deaths were a result of disease, famine and inter-ethnic strife.


          


          Military


          
            [image: A KC-135R-CRAG Stratotanker of the Turkish Air Force refueling TAI-built F-16 fighter jets]

            
              A KC-135R-CRAG Stratotanker of the Turkish Air Force refueling TAI-built F-16 fighter jets
            

          


          The Turkish Armed Forces consists of the Army, the Navy and the Air Force. The Gendarmerie and the Coast Guard operate as parts of the Ministry of Internal Affairs in peacetime, although they are subordinated to the Army and Navy Commands respectively in wartime, during which they have both internal law enforcement and military functions.


          The Turkish Armed Forces is the second largest standing armed force in NATO, after the U.S. Armed Forces, with a combined strength of 1,043,550 uniformed personnel serving in its five branches. Every fit heterosexual male Turkish citizen is required to serve in the military for time periods ranging from three weeks to fifteen months, depending on his education and job location ( homosexuals have the right to be exempt, upon their own personal request).
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          In 1998, Turkey announced a program of modernization worth some US$31 billion over a ten year period in various projects including tanks, fighter jets, helicopters, submarines, warships and assault rifles. Turkey is also a Level 3 contributor to the Joint Strike Fighter (JSF) program, gaining an opportunity to develop and influence the creation of the next generation fighter spearheaded by the United States.


          Turkey has maintained forces in international missions under the United Nations and NATO since 1950, including peacekeeping missions in Somalia and former Yugoslavia, and support to coalition forces in the First Gulf War. Turkey maintains 36,000 troops in the Turkish Republic of Northern Cyprus and has had troops deployed in Afghanistan as part of the U.S. stabilization force and the UN-authorized, NATO-commanded International Security Assistance Force (ISAF) since 2001. In 2006, the Turkish parliament deployed a peacekeeping force of Navy patrol vessels and around 700 ground troops as part of an expanded United Nations Interim Force in Lebanon (UNIFIL) in the wake of the Israeli-Lebanon conflict.


          The Chief of the General Staff is appointed by the President, and is responsible to the Prime Minister. The Council of Ministers is responsible to the parliament for matters of national security and the adequate preparation of the armed forces to defend the country. However, the authority to declare war and to deploy the Turkish Armed Forces to foreign countries or to allow foreign armed forces to be stationed in Turkey rests solely with the parliament. The actual Commander of the armed forces is the Chief of the General Staff General Yaşar Bykanıt, who succeeded General Hilmi zkk on August 26, 2006.


          The Turkish military has traditionally held a powerful position in domestic Turkish politics, considering itself the guardian of Turkey's secular democracy. It has several times within the last decades forcibly removed elected governments believed to be straying from the principles of the state as established by Atatrk and enshrined in the constitution.


          


          Administrative divisions


          


          The capital city of Turkey is Ankara. The territory of Turkey is subdivided into 81 provinces for administrative purposes. The provinces are organized into 7 regions for census purposes; however, they do not represent an administrative structure. Each province is divided into districts, for a total of 923 districts.


          Provinces usually bear the same name as their provincial capitals, also called the central district; exceptions to this are the provinces of Hatay (capital: Antakya), Kocaeli (capital: İzmit) and Sakarya (capital: Adapazarı). Provinces with the largest populations are İstanbul (+12 million), Ankara (+4.4 million), İzmir (+3.7 million), Bursa (+2.4 million), Adana (+2.0 million) and Konya (+1.9 million).


          The biggest city and the pre-Republican capital İstanbul is the financial, economic and cultural heart of the country. Other important cities include İzmir, Bursa, Adana, Trabzon, Malatya, Gaziantep, Erzurum, Kayseri, Kocaeli, Konya, Mersin, Eskişehir, Diyarbakır, Antalya and Samsun. An estimated 70.5% of Turkey's population live in urban centers. In all, 18 provinces have populations that exceed 1 million inhabitants, and 21 provinces have populations between 1 million and 500,000 inhabitants. Only two provinces have populations less than 100,000.
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          Major provinces:


          
            	İstanbul - 12,573,836


            	Ankara - 4,466,756


            	İzmir - 3,739,353


            	Bursa - 2,439,876


            	Adana - 2,006,650


            	Konya - 1,959,082


            	Antalya - 1,789,295


            	Mersin - 1,595,938


            	Gaziantep - 1,560,023


            	Şanlıurfa - 1,523,099


            	Diyarbakır - 1,460,714


            	Kocaeli - 1,437,926


            	Hatay - 1,386,224


            	Manisa - 1,319,920


            	Samsun - 1,228,959

          


          (Population figures are given according to the 2007 census)


          


          Geography and climate
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          Turkey is a transcontinental Eurasian country. Asian Turkey (made up largely of Anatolia), which includes 97% of the country, is separated from European Turkey by the Bosporus, the Sea of Marmara, and the Dardanelles (which together form a water link between the Black Sea and the Mediterranean). European Turkey (eastern Thrace or Rumelia in the Balkan peninsula) includes 3% of the country. The territory of Turkey is more than 1,600 kilometres (1,000 mi) long and 800 km (500 mi) wide, with a roughly rectangular shape. Turkey's area, inclusive of lakes, occupies 783,562 square kilometres (300,948 sq mi), of which 755,688 square kilometres (291,773 sq mi) are in Southwest Asia and 23,764 square kilometres (9,174 sq mi) in Europe. Turkey's area makes it the world's 37th-largest country, and is about the size of Metropolitan France and the United Kingdom combined. Turkey is encircled by seas on three sides: the Aegean Sea to the west, the Black Sea to the north and the Mediterranean Sea to the south. Turkey also contains the Sea of Marmara in the northwest.


          The European section of Turkey, in the northwest, is Eastern Thrace, and forms the borders of Turkey with Greece and Bulgaria. The Asian part of the country, Anatolia (also called Asia Minor), consists of a high central plateau with narrow coastal plains, between the Kroğlu and East-Black Sea mountain range to the north and the Taurus Mountains to the south. Eastern Turkey has a more mountainous landscape, and is home to the sources of rivers such as the Euphrates, Tigris and Aras, and contains Lake Van and Mount Ararat, Turkey's highest point at 5,165 metres (16,946 ft).


          Turkey is geographically divided into seven regions: Marmara, Aegean, Black Sea, Central Anatolia, Eastern Anatolia, Southeastern Anatolia and the Mediterranean. The uneven north Anatolian terrain running along the Black Sea resembles a long, narrow belt. This region comprises approximately one-sixth of Turkey's total land area. As a general trend, the inland Anatolian plateau becomes increasingly rugged as it progresses eastward.
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          Turkey's varied landscapes are the product of complex earth movements that have shaped the region over thousands of years and still manifest themselves in fairly frequent earthquakes and occasional volcanic eruptions. The Bosporus and the Dardanelles owe their existence to the fault lines running through Turkey that led to the creation of the Black Sea. There is an earthquake fault line across the north of the country from west to east, which caused a major earthquake in 1999.


          The coastal areas of Turkey bordering the Mediterranean Sea have a temperate Mediterranean climate, with hot, dry summers and mild, wet and cold winters. Conditions can be much harsher in the more arid interior. Mountains close to the coast prevent Mediterranean influences from extending inland, giving the central Anatolian plateau of the interior of Turkey a continental climate with sharply contrasting seasons. Winters on the plateau are especially severe. Temperatures of 30 C to 40 C (22  F to -40 F) can occur in the mountainous areas in the east, and snow may lie on the ground 120 days of the year. In the west, winter temperatures average below 1 C (34 F). Summers are hot and dry, with temperatures generally above 30 C (86 F) in the day. Annual precipitation averages about 400 millimetres (15 in), with actual amounts determined by elevation. The driest regions are the Konya plain and the Malatya plain, where annual rainfall frequently is less than 300 millimetres (12 in). May is generally the wettest month, whereas July and August are the most dry.


          


          Economy
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          Turkey is a founding member of the OECD and the G20 industrial nations.


          For most of its republican history, Turkey has adhered to a quasi- statist approach, with strict government controls over private sector participation, foreign trade, and foreign direct investment. However, during the 1980s, Turkey began a series of reforms, initiated by Prime Minister Turgut zal and designed to shift the economy from a statist, insulated system to a more private-sector, market-based model. The reforms spurred rapid growth, but this growth was punctuated by sharp recessions and financial crises in 1994, 1999 (following the earthquake of that year), and 2001, resulting in an average of 4% GDP growth per annum between 1981 and 2003. Lack of additional reforms, combined with large and growing public sector deficits and widespread corruption, resulted in high inflation, a weak banking sector and increased macroeconomic volatility.
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          Since the economic crisis of 2001 and the reforms initiated by the finance minister of the time, Kemal Derviş, inflation has fallen to single-digit numbers, investor confidence and foreign investment have soared, and unemployment has fallen. The IMF forecasts a 6% inflation rate for Turkey in 2008. Turkey has gradually opened up its markets through economic reforms by reducing government controls on foreign trade and investment and the privatisation of publicly-owned industries, and the liberalisation of many sectors to private and foreign participation has continued amid political debate. According to Forbes magazine, Istanbul, Turkey's financial capital, had a total of 35 billionaires as of March 2008 (up from 25 in 2007), ranking 4th in the world behind Moscow (74 billionaires), New York City (71 billionaires) and London (36 billionaires), while ranking above Hong Kong (30 billionaires), Los Angeles (24 billionaires), Mumbai (20 billionaires), San Francisco (19 billionaires), Dallas (15 billionaires) and Tokyo (15 billionaires).
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          The GDP growth rate from 2002 to 2007 averaged 7.4%, which made Turkey one of the fastest growing economies in the world during that period. The World Bank forecasts a 5.4% GDP growth rate for Turkey in 2008. Turkey's economy is no longer dominated by traditional agricultural activities in the rural areas, but more so by a highly dynamic industrial complex in the major cities, mostly concentrated in the western provinces of the country, along with a developed services sector. In 2007, the agricultural sector accounted for 8.9% of the GDP, while the industrial sector accounted for 30.8% and the services sector accounted for 59.3%. The tourism sector has experienced rapid growth in the last twenty years, and constitutes an important part of the economy. In 2007, there were 27,214,988 visitors to the country, who contributed 18.5 billion USD to Turkey's revenues. Other key sectors of the Turkish economy are banking, construction, automotive, home appliances, electronics, textiles, oil refining, petrochemical products, food, mining, iron and steel, and machine industry.


          In recent years, the chronically high inflation has been brought under control and this has led to the launch of a new currency to cement the acquisition of the economic reforms and erase the vestiges of an unstable economy. On January 1, 2005, the old Turkish Lira was replaced by the New Turkish Lira by dropping off six zeroes (1 YTL= 1,000,000 TL). As a result of continuing economic reforms, inflation has dropped to 8.2% in 2005, and the unemployment rate to 10.3%. In 2004, it was estimated that 46.2% of total disposable income was received by the top 20% income earners, while the lowest 20% received 6%.
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          Turkey has taken advantage of a customs union with the European Union, signed in 1995, to increase its industrial production destined for exports, while at the same time benefiting from EU-origin foreign investment into the country. In 2005, exports amounted to 73.5 billion USD while the imports stood at 116.8 billion USD, with increases of 16.3% and 19.7% compared to 2004, respectively. For 2006, the exports amounted to 85.8 billion USD, representing an increase of 16,8% over 2005. In 2007 the exports reached 110.5 billion USD (main export partners: Germany 11.2%, UK 8%, Italy 6.95%, France 5.6%, Spain 4.3%, USA 3.88%; total EU exports 56.5%.) However, larger imports amounting to about 156.9 billion USD threaten the balance of trade (main import partners: Russia 13.8%, Germany 10.3%, China 7.8%, Italy 6%, USA 4.8%, France 4.6%, Iran 3.9%, UK 3.2%; total EU imports 40.4%; total Asia imports 27%).


          After years of low levels of foreign direct investment (FDI), Turkey succeeded in attracting 21.9 billion USD in FDI in 2007 and is expected to attract a higher figure in following years. A series of large privatizations, the stability fostered by the start of Turkey's EU accession negotiations, strong and stable growth, and structural changes in the banking, retail, and telecommunications sectors have all contributed to a rise in foreign investment.


          


          Demographics


          


          As of 2007, the population of Turkey stood at 70.5 million with a growth rate of 1.04% per annum. The average population density (the number of persons per square kilometer) is 92 in Turkey; this changes between 11 and 2,420 in the country's provinces. Istanbul Province has the highest population density with 2,420 persons per square kilometer. The proportion of the population living in cities is 70.5%. Half of Turkey's population is below the age of 28.3. Persons within the 15-64 age group, i.e. the working ages, constitute 66.5% of the total population. The 0-14 age group corresponds to 26.4% of Turkey's population; while senior citizens with 65 years of age or older correspond to 7.1% of the total population. According to statistics released by the government in 2005, life expectancy stands at 68.9 years for men and 73.8 years for women, with an overall average of 71.3 years for the populace as a whole. Education is compulsory and free from ages 6 to 15. The literacy rate is 95.3% for men and 79.6% for women, with an overall average of 87.4%. The relatively low figure for women is mainly due to the prevailing feudal attitudes in the rural areas of the country, particularly in the southeastern provinces.


          


          Article 66 of the Turkish Constitution defines a "Turk" as anyone who is "bound to the Turkish state through the bond of citizenship"; therefore, the legal use of the term "Turkish" as a citizen of Turkey is different from the ethnic definition. The majority of the Turkish population are of Turkish ethnicity. Other major ethnic groups include the Kurds, Circassians, Zazas, Bosniaks, Georgians, Albanians, Roma, Arabs and the three officially-recognized minorities (per the Treaty of Lausanne) of Greeks, Armenians and Jews. The largest non-Turkic ethnicity is the Kurds, a distinct ethnic group traditionally concentrated in the southeast of the country. Reliable data on the exact ethnic repartition of the population are hard to obtain, as the Turkish census figures do not include ethnic or racial figures. According to a 2008 report prepared for the National Security Council of Turkey by academics of three Turkish universities in eastern Anatolia, there were approximately 50 to 55 million ethnic Turks, 12,5 million Kurds (including 3 million Zazas), 2,5 million Circassians (Adige), 2 million Bosniaks, 1,3 million Albanians, 1 million Georgians, 870,000 Arabs, 700,000 Roma, 600,000 Pomaks, 80,000 Laz, 60,000 Armenians, 20,000 Jews, 15,000 Greeks and 13,000 Hemshins living in Turkey.
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          Minorities other than the three official ones (Greeks, Armenians and Jews) do not have any special group privileges, and while the term " minority" itself remains a sensitive issue in Turkey, it is to be noted that the degree of assimilation within various ethnic groups outside the recognized minorities is high, with the following generations adding to the melting pot of the Turkish main body. Within that main body, certain distinctions based on diverse Turkic origins could be made as well.


          Due to a demand for an increased labor force in post-World War II Europe, many Turkish citizens emigrated to Western Europe (particularly West Germany), contributing to the creation of a significant diaspora. Recently, Turkey has also become a destination for numerous immigrants, especially since the fall of the Berlin Wall and the consequent increase of freedom of movement in the region. These immigrants generally migrate from the former Soviet Bloc countries, as well as neighboring Muslim states, either to settle and work in Turkey or to continue their journey towards the European Union.


          


          Language


          Turkish is the sole official language throughout Turkey. Reliable figures for the linguistic repartition of the populace are not available for reasons similar to those cited above. The public broadcaster TRT broadcasts programs in local languages and dialects of Arabic, Bosnian, Zazaki, Circassian and Kurdish a few hours a week.


          


          Religion


          
            [image: Selimiye Mosque in the city of Edirne, one of the many historical mosques in Turkey]

            
              Selimiye Mosque in the city of Edirne, one of the many historical mosques in Turkey
            

          


          Nominally, 99% of the Turkish population is Muslim of whom over 75% belong to the Sunni branch of Islam. A sizeable minority, about over 20% of the Muslim population, is affiliated with the Shi'a Alevi sect. The mainstream Hanafite school of Sunni Islam is largely organized by the state, through the Diyanet İşleri Başkanlığı (Religious Affairs Directorate), which controls all mosques and Muslim clerics. The remainder of the population belongs to other faiths, particularly Christian denominations (Greek Orthodox, Armenian Apostolic, Catholic, Syriac Orthodox and Protestant), Judaism ( Sephardic and Ashkenazi), and Yezidism. According to a Eurobarometer poll in 2005, 95% of Turkish citizens responded that "they believe there is a God".


          There is a strong tradition of secularism in Turkey, which is essentially similar to the French model of lacit. The state has no official religion nor promotes any, and actively monitors the area between the religions. The constitution recognizes the freedom of religion for individuals, whereas religious communities are placed under the protection of the state; but the constitution explicitly states that they cannot become involved in the political process (by forming a religious party, for instance) or establish faith-based schools. No party can claim that it represents a form of religious belief; nevertheless, religious sensibilities are generally represented through conservative parties. Turkey prohibits by law the wearing of religious headcover and theo-political symbolic garments for both genders in government buildings, schools, and universities; the law was upheld by the Grand Chamber of the European Court of Human Rights as "legitimate" in the Leyla Şahin v. Turkey case on November 10, 2005.


          


          Culture and sports
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          Turkey has a very diverse culture that is a blend of various elements of the Oğuz Turkic and Anatolian, Ottoman (which was itself a continuation of both Greco-Roman and Islamic cultures), and Western culture and traditions which started with the Westernization of the Ottoman Empire and continues today. This mix is a result of the encounter of Turks and their culture with those of the peoples who were in their path during their migration from Central Asia to the West. As Turkey successfully transformed from the religion-based former Ottoman Empire into a modern nation-state with a very strong separation of state and religion, an increase in the methods of artistic expression followed. During the first years of the republic, the government invested a large amount of resources into fine arts, such as museums, theatres, and architecture. Because of different historical factors playing an important role in defining the modern Turkish identity, Turkish culture is a product of efforts to be "modern" and Western, combined with the necessity felt to maintain traditional religious and historical values.
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          Turkish music and literature form great examples of such a mix of cultural influences. Many schools of music are popular throughout Turkey, from " arabesque" to hip-hop genres, as a result of the interaction between the Ottoman Empire and the Islamic world along with Europe, and thus contributing to a blend of Central Asian Turkic, Islamic and European traditions in modern-day Turkish music. Turkish literature was heavily influenced by Persian and Arabic literature during most of the Ottoman era, though towards the end of the Ottoman Empire the effect of both Turkish folk and Western literary traditions became increasingly felt. The mix of cultural influences is dramatized, for example, in the form of the "new symbols [of] the clash and interlacing of cultures" enacted in the work of Orhan Pamuk, winner of the 2006 Nobel Prize in Literature.


          Turkish film directors have won numerous prestigious awards in the recent years. Nuri Bilge Ceylan won the Best Director Award at the 2008 Cannes Film Festival with the film  Maymun. Turkish film director Fatih Akın, who lives in Germany and has dual Turkish-German citizenship, won the Golden Bear Award at the 2004 Berlin Film Festival with the film Head-On. In 2007 Fatih Akın won the Best Director Award at the Antalya Golden Orange Film Festival and the Best Screenplay Award at the 2007 Cannes Film Festival, as well as the Lux Prize by the European Parliament, with the film The Edge of Heaven. Another famous Turkish film director is Ferzan zpetek, who won the Golden Orange Award at the Antalya Film Festival and the Italian National Syndicate of Film Journalists Silver Ribbon Award with the film Il Bagno Turco, the first movie which brought him international fame. One of his latest works, Facing Windows, won the David di Donatello Award (Best Film), Scholars Jury Award (Best Direction), Italian National Syndicate of Film Journalists Award (Best Original Story), Karlovy Vary International Film Festival Crystal Globe Award (Best Direction), Bangkok International Film Festival (Best Film), Foyle Film Festival (Best Feature), Rehoboth Beach Independent Film Festival (Audience Award, Best Feature), and the Seattle International Film Festival (Best Film) awards.
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          Architectural elements found in Turkey are also testaments to the unique mix of traditions that have influenced the region over the centuries. In addition to the traditional Byzantine elements present in numerous parts of Turkey, many artifacts of the later Ottoman architecture, with its exquisite blend of local and Islamic traditions, are to be found throughout the country, as well as in many former territories of the Ottoman Empire. Since the 18th century, Turkish architecture has been increasingly influenced by Western styles, and this can be particularly seen in Istanbul where buildings like the Blue Mosque and the Dolmabahe Palace are juxtaposed next to numerous modern skyscrapers, all of them representing different traditions.


          The most popular sport in Turkey is football. Turkey's top teams include Galatasaray, Fenerbahe and Beşiktaş. In 2000, Galatasaray cemented its role as a major European club by winning the UEFA Cup and UEFA Super Cup. Two years later the Turkish national team finished third in the 2002 World Cup Finals in Japan and South Korea. The Turkish national team since reached the semi-finals of the UEFA Euro 2008 competition. Other mainstream sports such as basketball, volleyball and motorsports (following the inclusion of Istanbul Park on the Formula 1 racing calendar) have also become popular recently. The men's national basketball team finished second in Eurobasket 2001 while Efes Pilsen S.K. won the Korac Cup in 1996, finished second in the European Cup of 1993, and made it to the Final Four of Euroleague and Suproleague in 2000 and 2001. Turkish basketball players have also been successful in the NBA. In June 2004, Mehmet Okur won the 2004 NBA Championship with the Detroit Pistons, becoming the first Turkish player to win an NBA title. Okur was selected to the Western Conference All-Star Team for the 2007 NBA All-Star Game, also becoming the first Turkish player to participate in this event. Another successful Turkish player in the NBA is Hidayet Trkoğlu, who was given the NBA's Most Improved Player Award for the 2007-2008 season, on April 28, 2008. Women's volleyball teams such as Eczacıbaşı and Vakıfbank Gneş Sigorta have been the most successful by far in any team sport, winning numerous European championship titles and medals. Surfing, snowboarding, skateboarding, paragliding and other extreme sports are becoming more popular every year. The traditional Turkish national sport has been the Yağlı greş (Oiled Wrestling) since Ottoman times. International wrestling styles governed by FILA such as Freestyle wrestling and Greco-Roman wrestling are also popular, with many European, World and Olympic championship titles won by Turkish wrestlers both individually and as a national team. Another major sport in which the Turks have been internationally successful is weightlifting; as Turkish weightlifters, both male and female, have broken numerous world records and won several European, World and Olympic championship titles. Naim Sleymanoğlu and Halil Mutlu have achieved legendary status as one of the few weightlifters to have won three gold medals in three Olympics.
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          A turkey is either of two extant species of large birds in the genus Meleagris native to North America. Turkeys are classed in the order Galliformes. Within this family they are placed on one branch with Tetraonidae. Turkeys have a distinctive fleshy wattle that hangs from the underside of the beak, and a fleshy protuberance that hangs from the top of its beak called a snood. As with many galliform species, the female (the hen) is smaller than the male (the tom), and much less colorful. With wingspans of 1.51.8 meters (almost 6 feet), the turkeys are by far the largest birds in the open forests in which they live, and are rarely mistaken for any other species.


          


          Naming


          When Europeans first encountered turkeys in the Americas they incorrectly identified the birds as a type of guineafowl (Numida meleagris), also known as a turkey-cock from its importation to Central Europe through Turkey, and the name of that country stuck as the name of the bird. The confusion is also reflected in the scientific name: meleagris is Greek for guinea-fowl.


          The names for M. gallopavo in other languages also frequently reflect its exotic origins, seen from an Old World viewpoint, and add to the confusion about where turkeys actually came from. The many references to India seen in common names go back to a combination of two factors: first, the genuine belief that the newly-discovered Americas were in fact a part of Asia, and second, the tendency during that time to attribute exotic animals and foods to a place that symbolized far-off, exotic lands. The latter is reflected in terms like " Muscovy Duck" (which is from South America, not Muscovy). This was a major reason why the name "turkey-cock" stuck to Meleagris rather than to the guinea fowl (Numida meleagris): the Ottoman Empire represented the exotic East.
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          The name given to a group of Turkeys is a rafter, although they are sometimes incorrectly referred to as a gobble or flock.


          Several other birds which are sometimes called "turkeys" are not particularly closely related: the Australian brush-turkey is a megapode, and the bird sometimes known as the "Australian turkey" is in fact the Australian Bustard, a gruiform. The bird sometimes called a Water Turkey is actually an Anhinga (Anhinga rufa)


          


          Fossil turkeys


          Many turkeys have been described from fossils. The Meleagrididae are known from the Early Miocene (c. 23 mya) onwards, with the extinct genera Rhegminornis (Early Miocene of Bell, U.S.) and Proagriocharis (Kimball Late Miocene/Early Pliocene of Lime Creek, U.S.). The former is probably a basal turkey, the other a more contemporary bird not very similar to known turkeys; both were much smaller birds. A turkey fossil not assignable to genus but similar to Meleagris is known from the Late Miocene of Westmoreland County, Virginia.
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          In the modern genus Meleagris, a considerable number of species have been described, as turkey fossils are robust, fairly often found, and turkeys show much variation among individuals. Many of these supposed fossilized species are now considered junior synonyms. One, the well-documented California Turkey Meleagris californica, became extinct recently enough to have been hunted by early human settlers. though its actual demise is more probably attributable to climate change at the end of the last ice age. The modern species and the California Turkey seem to have diverged approximately one million years ago.


          


          Turkeys known only from fossils


          
            	Meleagris sp. (Early Pliocene of Bone Valley, U.S.)


            	Meleagris sp. (Late Pliocene of Macasphalt Shell Pit, U.S.)


            	Meleagris californica (Late Pleistocene of SW U.S.) - formerly Parapavo/Pavo


            	Meleagris crassipes (Late Pleistocene of SW North America)

          


          Turkeys have been considered by many authorities to be of their own family, the Meleagrididae but a recent genomic analyses of a retrotransposon marker groups turkeys in the family Phasianidae.


          


          Flight
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          While the large domestic turkey is generally unable to fly, the smaller wild turkey can fly to several meters high. This is usually enough to perch in the branches of trees, however, it is an ineffective method of transportation. Turkey poults (chicks) are unable to fly for the first two weeks after they hatch.
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              	Capital

              (and largest city)

              	Ashgabat

            


            
              	Official languages

              	Turkmen
            


            
              	Recognised regionallanguages

              	Russian, Uzbek, Dari
            


            
              	Demonym

              	Turkmen
            


            
              	Government

              	Single-party state
            


            
              	-

              	President

              	Gurbanguly Berdimuhammedow
            


            
              	Independence

              	from the Soviet Union
            


            
              	-

              	Declared

              	October 27, 1991
            


            
              	-

              	Recognized

              	December 8, 1991
            


            
              	Area
            


            
              	-

              	Total

              	488,100km( 52nd)

              188,456 sqmi
            


            
              	-

              	Water(%)

              	4.9
            


            
              	Population
            


            
              	-

              	December 2006estimate

              	5,110,023( 113th)
            


            
              	-

              	Density

              	9.9/km( 208th)

              25.6/sqmi
            


            
              	GDP( PPP)

              	2006estimate
            


            
              	-

              	Total

              	$45.11 billion( 86th)
            


            
              	-

              	Per capita

              	$8,900( 95th)
            


            
              	HDI(2007)

              	▼ 0.712(medium)( 109th)
            


            
              	Currency

              	Turkmen Manat ( TMM)
            


            
              	Time zone

              	TMT ( UTC+5)
            


            
              	-

              	Summer( DST)

              	not observed( UTC+5)
            


            
              	Internet TLD

              	.tm
            


            
              	Calling code

              	+993
            

          


          Turkmenistan ( Turkmen: Trkmenistan; also known as Turkmenia) is a Turkic country in Central Asia. The name Turkmenistan is derived from Persian, meaning "land of the Turkmen". The name of its capital, Ashgabat, derived from Persian as well, loosely translating as "the city of love". Until 1991, it was a constituent republic of the Soviet Union, the Turkmen Soviet Socialist Republic. It is bordered by Afghanistan to the southeast, Iran to the southwest, Uzbekistan to the northeast, Kazakhstan to the northwest, and the Caspian Sea to the west.


          According to CIA World Factbook 2006 figures, Turkmenistan ranks 5th in the world for GDP growth rate. Although it is wealthy in natural resources in certain areas, most of the country is covered by the Karakum (Black Sands) Desert. It has a single-party system, and was ruled by President for Life Saparmurat Niyazov until 21 December 2006, when he (and his term) expired. Presidential elections were held on 11 February 2007. Gurbanguly Berdimuhammedow was declared the winner with 89% of the vote. He was sworn in on 14 February 2007.


          


          History


          The territory of Turkmenistan has a long and checkered history, as armies from one empire after another decamped there on their way to more prosperous territories. The region's written history begins with its conquest by the Achaemenid Empire of ancient Persia, as the region was divided between the satrapies of Margiana, Khwarezm, and Parthia.


          Alexander the Great conquered the territory in the fourth century BCE on his way to South Asia, around the time that the Silk Road was established as a major trading route between Asia and the Mediterranean Region. One hundred and fifty years later, Persia's Parthian Kingdom established its capital in Nisa, now in the suburbs of the capital, Ashgabat. In the seventh century CE, Arabs conquered this region, bringing with them Islam and incorporating the Turkmen into Middle Eastern culture. The Turkmenistan region soon came to be known as the capital of Greater Khorasan, when the caliph Al-Ma'mun moved his capital to Merv.
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          In the middle of the eleventh century, the Turkoman-ruled Seljuk Empire concentrated its strength in the territory of modern Turkmenistan in an attempt to expand into Khorasan (modern Afghanistan). The empire broke down in the second half of the twelfth century, and the Turkmen lost their independence when Genghis Khan took control of the eastern Caspian Sea region on his march west. For the next seven centuries, the Turkmen people lived under various empires and fought constant intertribal wars. Little is documented of Turkmen history prior to Russian engagement. However, from the thirteenth to the sixteenth centuries, Turkmen formed a distinct ethnolinguistic group. As the Turkmen migrated from the area around the Mangyshlak Peninsula in contemporary Kazakhstan toward the Iranian border region and the Amu Darya basin, tribal Turkmen society further developed cultural traditions that would become the foundation of Turkmen national consciousness.


          Between the seventeenth and nineteenth centuries, control of Turkmenistan was fought over by Persian shahs, Khiva khans, the emirs of Bukhara and the rulers of Afghanistan. During this period, Turkmen spiritual leader Magtymguly Pyragy reached prominence with his efforts to secure independence and autonomy for his people. At this time, the vast territory of Central Asia including the region of Turkmenistan was largely unmapped and virtually unknown to Europe and the Western world. Rivalry for control of the area between the British Empire and Tsarist Russia was characterised as The Great Game. Throughout their conquest of Central Asia, the Russians were met with the stiffest resistance by the Turkmen. By 1894, however, Russia had gained control of Turkmenistan and incorporated it into its empire. The rivalry officially concluded with the Anglo-Russian Convention of 1907. Slowly, Russian and European cultures were introduced to the area. This was evident in the architecture of the newly-formed city of Ashgabat, which became the capital. The October Revolution of 1917 in Russia and subsequent political unrest led to the declaration of the area as the Turkmen SSR, one of the six republics of the Soviet Union in 1924, assuming the borders of modern Turkmenistan.


          The new Turkmen SSR went through a process of further Europeanization. The tribal Turkmen people were encouraged to become secular and adopt European-style clothing. The Turkmen alphabet was changed from the traditional Arabic script to Latin and finally to Cyrillic. However, bringing the Turkmens to abandon their previous nomadic ways in favour of communism was not fully embraced until as late as 1948. Nationalist organizations in the region also existed during the 1920s and the 1930s.


          When the Soviet Union began to collapse, Turkmenistan and the rest of the Central Asian states heavily favored maintaining a reformed version of the state, mainly because they needed the economic power and common markets of the Soviet Union to prosper. Turkmenistan declared independence on October 27, 1991, one of the last republics to secede.


          In 1991, Turkmenistan became a member of the Commonwealth of Independent States, an international organization of former Soviet republics. However, Turkmenistan reduced its status in the organization to "associate member" in August 2005. The reason stated by the Turkmen president was the country's policy of permanent neutrality. It is the only former Soviet state (aside from the Baltic states now in the European Union) without a full membership.


          The former Soviet leader, Saparmurat Niyazov, remained in power as Turkmenistan's leader after the dissolution of the Soviet Union. Under his post-Soviet rule, Russian-Turkmeni relations greatly suffered. He styled himself as a promoter of traditional Muslim and Turkmen culture (calling himself "Turkmenbashi", or "leader of the Turkmen people"), but he became notorious in the West for his dictatorial rule and extravagant cult of personality. The extent of his power greatly increased during the early 1990s, and in 1999 he became President for Life.


          Niyazov died unexpectedly on December 21, 2006, leaving no heir apparent and an unclear line of succession. A former deputy prime minister rumored to be the illegitimate son of Niyazov, Gurbanguly Berdimuhammedow, became acting president, although under the constitution the Chairman of the People's Council, Ovezgeldy Atayev, should have succeeded to the post. However, Atayev was accused of crimes and removed from office.


          In an election on February 11, 2007, Berdimuhammedow was elected president with 89% of the vote and 95% turnout, although the election was condemned by outside observers as unfair.


          


          Politics
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          The politics of Turkmenistan take place in the framework of a presidential republic, with the President both head of state and head of government. Turkmenistan has a single-party system.


          After 69 years as part of the Soviet Union (including 67 years as a union republic), Turkmenistan declared its independence on October 27, 1991.


          President for Life Saparmurat Niyazov, a former bureaucrat of the Communist Party of the Soviet Union, ruled Turkmenistan from 1985, when he became head of the Communist Party of the Turkmen SSR, until his death in 2006. He retained absolute control over the country after the dissolution of the Soviet Union. On December 28, 1999, Niyazov was declared President for Life of Turkmenistan by the Mejlis (parliament), which itself had taken office a week earlier in elections that included only candidates hand-picked by President Niyazov. No opposition candidates were allowed.


          The current President of Turkmenistan is Gurbanguly Berdimuhammedow, who took control following Niyazov's 2006 death.


          The former Communist Party, now known as the Democratic Party of Turkmenistan, is the only one legally-permitted to operate. Political gatherings are illegal unless government sanctioned.


          


          Human rights


          Human rights are generally not respected by many authorities in Turkmenistan, although some human rights are guaranteed in the Constitution of Turkmenistan, such as social equality, sex equality, freedom from cruel and unusual punishment, and freedom of movement. Other social and economic rights include the right to work, the right to rest, and the right to education.


          However, there are freedom of religion and freedom of sexuality issues. Any act of homosexuality in Turkmenistan is punishable by up to five years in prison. According to Forum 18, despite international pressure, the authorities keep a close watch on all religious groups. The legal framework is so constrictive that many prefer to exist underground rather than pass through the official processes, which act as barriers. Protestant Christian adherents are affected, in addition to groups such as Jehovah's Witnesses, Bah's, and the followers of the Hare Krishna movement. Hare Krishna followers are not allowed to seek donations at the country's main airport, Ashgabat.


          According to the 2007 Reporters Without Borders World Press Freedom Index, Turkmenistan had the third-worst restrictions on the freedom of the press in the world.


          In addition, according to the BBC, the new president enforced a ban on satellite dishes, a measure often threatened under Niyazov, but never acted upon.


          


          Provinces and districts
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          Turkmenistan is divided into five provinces or welayatlar (singular - welayat) and one independent city:


          
            
              	Division

              	ISO 3166-2

              	Capital City

              	Area (km)

              	Area ( sq.mi)

              	Pop (1995)

              	Key
            


            
              	Ashgabat

              	

              	Ashgabat

              	

              	

              	604,000

              	
            


            
              	Ahal Province

              	TM-A

              	Annau

              	95,000

              	36,680

              	722,800

              	1
            


            
              	Balkan Province

              	TM-B

              	Balkanabat　

              	138,000

              	53,280

              	424,700

              	2
            


            
              	Daşoguz Province

              	TM-D

              	Daşoguz

              	74,000

              	28,570

              	1,059,800

              	3
            


            
              	Lebap Province

              	TM-L

              	Turkmenabat

              	94,000　

              	36,290

              	1,034,700

              	4
            


            
              	Mary Province

              	TM-M

              	Mary

              	87,000

              	33,590

              	1,146,800

              	5
            

          


          


          Geography
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          At 188,457 mi (488,100 km), Turkmenistan is the world's 52nd-largest country. It is slightly smaller than Spain, and somewhat larger than the US state of California.
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          Over 80% of the country is covered by the Karakum Desert. The centre of the country is dominated by the Turan Depression and the Karakum Desert. The Kopet Dag Range, along the southwestern border, reaches 2,912 meters (9,553 ft). The Turkmen Balkan Mountains in the far west and the Kugitang Range in the far east are the only other significant elevations. Rivers include the Amu Darya, the Murghab, and the Tejen.


          The climate mostly consists of an arid subtropical desert, with little rainfall. Winters are mild and dry, with most precipitation falling between January and May. The area of the country with the heaviest precipitation is the Kopet Dag range.


          The Turkmen shore along the Caspian Sea is 1768 km long. The Caspian Sea is entirely landlocked, with no access to the ocean.


          The major cities include Ashgabat, Trkmenbaşy (formerly Krasnovodsk) and Daşoguz.


          


          Economy
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          Half of the country's irrigated land is planted with cotton, making the country the world's tenth-largest producer of it. It possesses the world's fifth-largest reserves of natural gas and substantial oil resources. In 1994, the Russian government's refusal to export Turkmen gas to hard currency markets and mounting debts of its major customers in the former Soviet Union for gas deliveries contributed to a sharp fall in industrial production and caused the budget to shift from a surplus to a slight deficit.


          Turkmenistan has taken a cautious approach to economic reform, hoping to use gas and cotton sales to sustain its economy. In 2004, the unemployment rate was estimated to be 60%; the percentage of the population living below the poverty line was thought to be 58% a year earlier. Privatization goals remain limited. Between 1998 and 2002, Turkmenistan suffered from the continued lack of adequate export routes for natural gas and from obligations on extensive short-term external debt. At the same time, however, the value of total exports has risen sharply because of increases in international oil and gas prices. Economic prospects in the near future are discouraging because of widespread internal poverty and the burden of foreign debt.
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          President Niyazov spent much of the country's revenue on extensively renovating cities, Ashgabat in particular. Corruption watchdogs voiced particular concern over the management of Turkmenistan's currency reserves, most of which are held in off-budget funds such as the Foreign Exchange Reserve Fund in the Deutsche Bank in Frankfurt, according to a report released in April 2006 by London-based non-governmental organization Global Witness. According to the decree of the Peoples' Council of 14 August 2003, electricity, natural gas, water and salt will be subsidized for citizens up to 2030; however, shortages are frequent. On September 5, 2006, after Turkmenistan threatened to cut off supplies, Russia agreed to raise the price it pays for Turkmen natural gas from $65 to $100 per 1,000 cubic meters. Two-thirds of Turkmen gas goes through the Russian state-owned Gazprom.


          


          Demographics
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          The majority of Turkmenistan's citizens are ethnic Turkmens who predominately adhere to Islam with sizeable minorities of Uzbeks, Persians and Russians. Smaller minorities include Kazakhs, Azeris, Balochis, Armenians, Koreans, and Tatars. A small number of Bukharian Jews used to live in Turkmenistan but almost none are left now. Turkmen is the official language of Turkmenistan, though Russian still is widely spoken in cities as a "language of inter-ethnic communication" (per the 1992 Constitution).


          
            Retrieved from " http://en.wikipedia.org/wiki/Turkmenistan"
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              	Anthem:" God Save the Queen"
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              	Capital

              	Cockburn Town
            


            
              	Largest city

              	Providenciales
            


            
              	Official languages

              	English
            


            
              	Government

              	British Overseas Territory
            


            
              	-

              	Queen

              	Elizabeth II of the United Kingdom
            


            
              	-

              	Governor

              	Richard Tauwhare
            


            
              	-

              	Premier

              	Michael Misick
            


            
              	Area
            


            
              	-

              	Total

              	417km( 199th)

              161 sqmi
            


            
              	-

              	Water(%)

              	negligible
            


            
              	Population
            


            
              	-

              	2008estimate

              	30,600 ( 208th)
            


            
              	-

              	Density

              	52/km( n/a)

              135/sqmi
            


            
              	HDI(n/a)

              	n/a(n/a)( n/a)
            


            
              	Currency

              	U.S. dollar ( USD)
            


            
              	Time zone

              	UTC-5
            


            
              	Internet TLD

              	.tc
            


            
              	Calling code

              	+1 649
            

          


          The Turks and Caicos Islands (TCI) (pronounced /ˈtɜːks nd ˈkeɪkəs/) are a British Overseas Territory consisting of two groups of tropical islands in the West Indies at .


          


          History


          The islands of the Turks and Caicos were first populated by Carib Amerindians.


          Though many nations controlled the islands, official settlement did not occur right away. For several decades around the turn of the 18th century they became popular pirate hideouts. Bermudian salt collectors were the first to settle the Turk Islands in 1678 or 1681. In 17651783 they were under French occupation. After the American Revolution (17751783) many loyalists fled to British Caribbean colonies, including (in 1783) the first settlers on the Caicos Islands; cotton became an important crop briefly. In 1799 both island groups were annexed by Britain as part of the Bahamas.


          There was a great deal of political turmoil surrounding the ownership of the Turks and Caicos even within the British empire: Bermuda had been in effective possession of them for a century, though, under British law they were the common wealth of all British citizens. Spanish and French forces seized the Turks in 1706, but Bermudian forces expelled them four years later in what was probably Bermuda's only independent military operation. For many years, the Bahamas (itself originally settled by Bermudian puritans in 1647) and Bermuda fought for control of the archipelago. The struggle began in 1766, when the King's representative in the Bahamas, Mr Symmer, on his own authority, wrote a constitution which legislated for and taxed the Bermudians on the Turks. The Secretary of State, Lord Hillsborough, for the Crown, issued orders that the Bermudian activities on the Turks should not be obstructed or restrained in any way. As a result of this order, Symmer's constitution was dissolved. The Bermudians on the Turks appointed commissioners to govern themselves, with the assent of the King's local agent. They drew up regulations for good government, but the Bahamian governor Shirley drew up his own regulations for the Turks and ordered that no one might work at salt raking who had not signed assent to his regulations. Following this, a raker was arrested and the salt pans were seized and divided by force. The Bahamas government attempted to appoint judicial authorities for the Turks in 1768, but these were refused by the Bermudians.


          In 1773 the Bahamian government passed an act attempting to tax the salt produced in the Turks, but the Bermudians refused to pay it. In 1774, the Bahamians passed another, similar act, and this they submitted for the Crown's assent. The Crown passed this act on to the Bermudian government which objected to it, and which rejected Bahamian jurisdiction over the Turks. The Crown, as a consequence, refused assent of the Act as applied to include the Turks, and, in the form in which it finally passed, the Bahamas, but not the Turks, were included. The Bermudians on the Turks continued to be governed under their own regulations, with the assent of the royal agent, until 1780, when a more formal version of those regulations was submitted for the assent of the Crown, which was given. Those regulations, issued as a royal order, stated that all British subjects had the right ("free liberty") to rake and gather salt on the Turks, providing that they conformed to the regulations, which expressly rejected Bahamian jurisdiction over the Turks. Despite this refutation by a higher authority of their right to impinge upon Bermudian activities on the Turks, the Bahamian government continued to harass the Bermudians (unsurprisingly, given the lucrativeness of the Turks salt trade). Although the salt industry on the Turks had largely been a Bermudian preserve, it had been seen throughout the 17th century as the right of all British subjects to rake there, and small numbers of Bahamians had been involved.


          In 1783, the French had landed a force on Grand Turk which a British force of 100 men, under then-Captain Horatio Nelson, had been unable to dislodge, but which was soon withdrawn. Following this, the Bahamians were slow to return to the Turks, while the Bermudians quickly resumed salt production, sending sixty to seventy-five ships to the Turks each year, during the six months that salt could be raked. Nearly a thousand Bermudians spent part of the year on the Turks engaged in salt production, and the industry became more productive. The Bahamas, meanwhile, was incurring considerable expense in absorbing loyalist refugees from the now-independent American colonies, and returned to the idea of taxing Turks salt for the needed funds. The Bahamian government ordered that all ships bound for the Turk Islands obtain a license at Nassau first. The Bermudians refused to do this. Following this, Bahamian authorities seized the Bermuda sloops Friendship and Fanny in 1786. Shortly after, three Bermudian vessels were seized at Grand Caicos, with $35,000 worth of goods salvaged from a French ship. French privateers were becoming a menace to Bermudian operations in the area, at the time, but the Bahamians were their primary concern. The Bahamian government re-introduced a tax on salt from the Turks, annexed them to the Bahamas, and created a seat in the Bahamian parliament to represent them. The Bermudians refused these efforts also, but the continual pressure from the Bahamaians had a negative effect on the salt industry.
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          In 1806, the Bermudian customs authorities went some way toward acknowledging the Bahamian annexation when it ceased to allow free exchange between the Turks and Bermuda (this affected many enslaved Bermudians, who, like the free ones, had occupied the Turks only seasonally, returning to their homes in Bermuda after the year's raking had finished). That same year, French privateers attacked the Turks, burning ships and absconding with a large sloop. The Bahamians refused to help, and the Admiralty in Jamaica claimed the Turks were beyond its jurisdiction. Two hurricanes, the first in August, 1813, the second in October, 1815, destroyed more than two-hundred buildings, significant salt stores, and sank many vessels. By 1815, the United States, the primary client for Turks salt, had been at war with Britain (and hence Bermuda) for three years, and had established other sources of salt. With the destruction wrought by the storm, and the loss of market, many Bermudians abandoned the Turks, and those remaining were so distraught that they welcomed the visit of the Bahamian governor in 1819. The British government eventually assigned political control to the Bahamas, which the Turks and Caicos remained a part of until the 1840s.


          In 1848 they were declared a separate colony under a Council President. The last incumbent was maintained in 1873 when the islands were made part of Jamaica colony; in 1894 the chief colonial official was restyled Commissioner. In 1917, Canadian Prime Minister Robert Borden suggested that the Turks and Caicos join Canada, but this suggestion was shot down by British prime minister Lloyd George.


          On 4 July 1959 they were again a separate colony (Turks and Caicos), the last Commissioner being restyled Administrator, but until 31 May 1962 they were one of the constitutive parts of the Federation of the West Indies (see Trinidad and Tobago). By 1973 they had gained independence and their own governor (the last Administrator was restyled). In 1974 Canadian New Democratic Party Leader Max Saltsman tried to use his Private Member's Bill to create legislation to annex the islands to Canada, but it didn't pass in the Canadian House of Commons. They have had their own government head by a Chief minister since August 1976. In 1979 independence was agreed upon in principle for 1982, but a change in government caused a policy reversal, and they instead approached the Canadian Government to discuss a possible union, but at the time the Canadian Government was embroiled in a debate over free trade with the U.S., and little attention was paid to the suggestion. Their political troubles in recent years have resulted in a rewritten constitution. The Canadian Government still shows an interest in annexing the islands however, and in 2004 Conservative Party of Canada MP travelled to the Turks and Caicos to explore the possibility. He drafted a motion asking the Canadian Government to look into the issue, but his party declined, citing immigration, tourism, and economic issues. However, the Canadian government does not dismiss the possibility of a future union. In 2004 the Provincial Legislature of Nova Scotia passed a motion inviting the Turks and Caicos to join that province in the event of a future union, which is hoped for by many sun-loving Nova Scotians.


          


          Districts


          
            [image: Map of Turks and Caicos Islands]

            
              Map of Turks and Caicos Islands
            

          


          The two island groups are in the North Atlantic Ocean, southeast of the Bahamas, north of Hispaniola, and 914 kilometres (494 nmi) from Miami, at . The territory is geographically contiguous to the Bahamas, but is politically a separate entity. The Caicos Islands are separated by the Caicos Passage from the closest Bahamian islands, Mayaguana and Great Inagua.


          The eight main islands and more than 20 smaller islands have a total land area of 616.3 square kilometres (238.0 sqmi), primarily of low, flat limestone with extensive marshes and mangrove swamps and 370 kilometres (230 mi) of beach front. The weather is usually sunny and relatively dry, but suffers frequent hurricanes. The islands have limited natural fresh water resources; private cisterns collect rainwater for drinking. The primary natural resources are spiny lobster, conch and other shellfish. The United Nations Committee on Decolonisation includes the Turks and Caicos Islands on the United Nations list of Non-Self-Governing Territories.


          The two distinct island groups are separated by the Turks Passage.


          


          Caicos Islands
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          The Caicos Islands are the larger group, with almost 96 percent of the land area (589.5km) and 82 percent of the population (26,584 out of a total of 33,302 in 2006). The spatial arrangement of the islands around the large Caicos Bank (with an area of 7,680 km ) resembles an Atoll, with the six large islands in the west, north and east, and a few tiny reefs and cays in the south. The unofficial capital of the Caicos Islands is the village of Kew on North Caicos. There is no official capital because the island group is not an administrative unit. The Caicos Islands encompass four of the six administrative districts of the territory. Four of the six main islands are inhabited, plus two of the smaller islands:


          Main islands, from West to East, with population estimates of 2006:


          
            	West Caicos (uninhabited since the early 1900s)


            	Providenciales (main urban centre, with most of the population: 22 542)


            	North Caicos (population 1 895)


            	Middle Caicos (population 468)


            	East Caicos (uninhabited since the early 1900s)


            	South Caicos (population 1 579)


            	Ambergris Cay (uninhabited up until 1997)

          


          Inhabited smaller islands, in the Caicos Cays between Providenciales and North Caicos:


          
            	Pine Cay (tourist resort, population 30)


            	Parrot Cay (tourist resort, population 100)

          


          The Caicos Islands make up four of the six districts of the territory.


          


          Turks Islands
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          The Turks Islands, separated from the Caicos Islands by Turks Island Passage (more than 2,200 m deep), are a chain that stretches north-south. The total area is 26.7square kilometres (10.3sqmi), with an estimated population of 5,753. There are two main islands, which are the only inhabited ones of the group:


          
            	Grand Turk (with the capital of the territory, population 5 567)


            	Salt Cay (population 186)

          


          Together with nearby islands, all on Turks Bank, those two main islands form the two of the six administrative districts of the territory that fall within the Turks Islands. Turks Bank has a total area of about 450 km.


          


          Mouchoir Bank


          25kilometres (16mi) east of the Turks Islands and separated from them by Mouchoir Passage, is Mouchoir Bank. Although it is submerged with a least depth of 1.8metres (6ft), and has no emergent cays or islets, it is part of the Turks and Caicos Islands and falls within its EEZ. Mouchoir Bank measures 960 km in area. Two banks further east, Silver Bank and Navidad Bank, are geographically a continuation, but belong politically to the Dominican Republic


          


          Climate


          The Turks and Caicos Islands are arid compared to many other islands in the Caribbean. In the winter the weather is generally in the 20-25 degrees Celcius range. The temperatures easily climb to 30 degrees Celcius during the summer. The island gets less than 130 cm of rainfall per year. Most rainfall occurs during the hurricane months of summer. Sunshine and breezy cooling winds are the norm in the Turks and Caicos Islands.


          



          
            
              	Weather averages for Turks & Caicos
            


            
              	Month

              	Jan

              	Feb

              	Mar

              	Apr

              	May

              	Jun

              	Jul

              	Aug

              	Sep

              	Oct

              	Nov

              	Dec
            


            
              	Average high C (F)

              	26 (79)

              	26 (79)

              	27 (81)

              	28 (82)

              	29 (84)

              	30 (86)

              	30 (86)

              	31 (88)

              	31 (88)

              	30 (86)

              	28 (82)

              	27 (81)
            


            
              	Average low C (F)

              	22 (72)

              	22 (72)

              	23 (73)

              	23 (73)

              	25 (77)

              	26 (79)

              	26 (79)

              	26 (79)

              	26 (79)

              	26 (79)

              	24 (75)

              	23 (73)
            


            
              	Precipitation mm (inches)

              	36 (1.42)

              	33 (1.3)

              	25 (0.98)

              	36 (1.42)

              	30 (1.18)

              	56 (2.2)

              	30 (1.18)

              	41 (1.61)

              	66 (2.6)

              	76 (2.99)

              	94 (3.7)

              	86 (3.39)
            


            
              	Source: Weatherbase 2008
            

          


          


          Politics


          Grand Turk is the administrative and political capital of the Turks and Caicos Islands and Cockburn Town has been the seat of government since 1766. The islands were under Jamaican jurisdiction until 1962, when they assumed the status of a British crown colony. The governor of the Bahamas oversaw affairs from 1965 to 1973. With Bahamian independence, the islands received a separate governor in 1973. Although independence was agreed upon for 1982, the policy was reversed and the islands are presently a British overseas territory. The islands adopted a constitution on August 30, 1976, which is Constitution Day, the national holiday. The constitution was suspended in 1986, but restored and revised March 5, 1988. A new constitution came into force on August 9, 2006. The territory's legal system is based on English common law, with a small number of laws adopted from Jamaica and the Bahamas. Suffrage is universal for those over 18 years of age. English is the official language.


          As a British territory, Queen Elizabeth II of the United Kingdom is the sovereign, represented by a governor. The head of government is the premier. The cabinet consists of three ex officio members and five appointed by the governor from among the members of the House of Assembly. The monarch is hereditary, the governor is appointed by the monarch, and the premier appointed by the governor.


          The unicameral House of Assembly consists of 19 seats, of which 15 are popularly elected; members serve four-year terms. Elections were held in 2003 and again on February 9th 2007. The Progressive National Party, led by Hon. Michael Misick holds thirteen seats, and the People's Democratic Movement, led by Floyd Seymour, holds two seats.


          The judicial branch of government is headed by a Supreme Court and appeals are heard by the court of appeals and final appeals by the privy council of the UK.


          Turks and Caicos participates in the Caribbean Development Bank, is an associate in CARICOM, and maintains an Interpol sub-bureau. Defence is the responsibility of the United Kingdom. In December of 2004 the Turks and Caicos Islands sought to become a new associate member to the Association of Caribbean States article.


          


          Demographics


          Eight of the thirty islands in the territory are inhabited, with a total population in mid-2006 of about 32,000. One-third of the population is under 15 years old, and only 4% are 65 or older. In 2000 the population was growing at a rate of 3.55% per year, with 14.46 migrants per 1,000 population and 25.65 births per 1,000 population, offset by 4.57 deaths per 1,000 population. The infant mortality rate was 18.66 deaths per 1,000 live births and the life expectancy at birth was 73.28 years (71.15 years for males, 75.51 years for females). The total fertility rate was 3.25 children born per woman. The annual population growth rate is 2.82%.


          Ethnically, the vast majority of inhabitants are black and Protestant Christian. Two-fifths are Baptist, one-fifth Methodist, one-fifth Anglican, and less than 2% Seventh-day Adventist.


          


          Economy


          The economy of the Turks and Caicos Islands is based on tourism, fishing, and offshore financial services. Most capital goods and food for domestic consumption are imported. The United States was the leading source of tourists in 1996, accounting for more than half of the 87,000 visitors; another major source of tourists is Canada. Tourist arrivals had risen to approximately 200,000 in 2006.


          The government is pursuing a two-prong strategy to increase tourism. Upscale resorts are aimed at the wealthy, while a large new cruise ship port and recreation centre has been built for the masses visiting Grand Turk.


          Major sources of government revenue include fees from offshore financial activities and customs receipts. The territory's gross domestic product as of late 2006 is approximately $400 million (per capita $12 500), with a real growth rate of about 4,9% (2000) and an inflation rate of about 4%. The labour force totalled 12000 workers in 2006. The labour force distribution is as follows:


          
            
              	Skill Level

              	Percentage
            


            
              	Unskilled/Manual

              	53%
            


            
              	Skilled

              	20%
            


            
              	Semi-Skilled

              	12%
            


            
              	Professional

              	15%
            

          


          The unemployment rate is about 10%. The territory takes in revenues of $47 million against expenditures of $33.6 million and receives economic aid, $5.7 million in 1995. The territory's currency is the United States dollar, with a few government fines (such as airport infractions) being payable in British Pounds. Most commemorative coin issues are denominated in crowns.


          The primary agricultural products include limited amounts of maize, beans, cassava ( tapioca) and citrus fruits. Fish and conch are the only significant export, with some $169.2 million of lobster, dried and fresh conch, and conch shells exported in 2000, primarily to the United States and the United Kingdom. In recent years, however, the catch has been declining. The territory used to be an important trans-shipment point for South American narcotics destined for the United States, but due to the ongoing pressure of a combined American, Bahamian and Turks and Caicos effort has this trade been greatly reduced.


          The islands import food and beverages, tobacco, clothing, manufactures and construction materials, primarily from the United States and the United Kingdom. Imports totalled $175.6 million in 2000.


          The islands produce and consume about 5 GWh of electricity, all from fossil fuel.


          Transportation


          Providenciales International Airport is the main entry point for the Turks and Caicos Islands. Altogether, there are seven airports, located on each of the inhabited islands. Five have paved runways (three of which are approximately 2000 metres long and one is approximately 1000 metres long), and the remaining two have unpaved runways (one of which is approximately 1000 metres long and the other is significantly shorter).


          The islands have 121 kilometres of highway, 24 km paved and 97 km unpaved.


          The territory's main international ports and harbours are on Grand Turk and Providenciales.


          The islands have no significant railways.


          


          Proposed union with Canada
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          A great many of the tourists who visit the islands are Canadian. Owing to this, the islands' status as a British colony, and historic trade links, some politicians in Canada and the Turks and Caicos have suggested some form of union between Canada (a Commonwealth realm, so they already share the British Monarch as Head of state) and the British territory.


          In 1917, the Prime Minister of Canada, Robert Borden first suggested that Canada annex Turks and Caicos Islands.


          In 1974, Canadian New Democratic Party Member of Parliament Max Saltsman introduced a failed attempt at consolidating the islands.


          The idea was brought up again in 1986 by Progressive Conservative MP Dan McKenzie, but it was rejected by his party's caucus committee on external affairs in 1987. The committee, chaired by MP David Daubney, looked at immigration, banking, health care and tourism issues in making its decision.


          In 2004, Conservative MP Peter Goldring visited the Turks and Caicos to explore the possibility once more.


          For the islands to join Canada as a full province would require amending the Canadian constitution, unlikely because it could provoke provinces to reopen debate on other aspects of Canada's constitution. On the other hand, small changes to the Constitution, such as renaming Newfoundland to Newfoundland and Labrador, have passed intact since 1949. The last new province, Newfoundland and Labrador, was brought into the country in 1949 by an act of the British Parliament. Joining as a territory would be easier, as territories can be created by an act of Parliament. In addition, its population of 21,746 (est. 2007) people is considered insufficient for provincial status. However, this attitude might change should the territories of Yukon or Nunavut, with about 30,000 people each, ever become provinces.


          In 2004, the province of Nova Scotia voted to invite Turks and Caicos to join the province, should the islands ever become part of Canada. This would bypass the problems with admitting Turks and Caicos as a separate province.


          Note


          
            
              	^ " Select Committee on Foreign Affairs Seventh Report" (in English). Retrieved on 2008- 07-06.


              	^ " Monthly Averages for Grand Turk, PRT". Weatherbase. Retrieved on 2008- 06-25.


              	^ " N.S. votes to invite Turks and Caicos to join it", CBC (2004- 04-22). Retrieved on 2007- 01-28.


              	^ " The Turks and Caicos Welcomes The Indy Racing League" ( 2008- 02-01). Retrieved on 2008- 06-27.
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          Turmeric ( Curcuma longa) is a rhizomatous herbaceous perennial plant of the ginger family, Zingiberaceae which is native to tropical South Asia. It needs temperatures between 20 and 30 deg. C. and a considerable amount of annual rainfall to thrive. Plants are gathered annually for their rhizomes, and re-seeded from some of those rhizomes in the following season.


          It is also often misspelled (or pronounced) as tumeric. It is also known as kunyit (Indonesian and Malay) or haldi or pasupu in some Asian countries. In medieval Europe, turmeric became known as Indian Saffron, since it is widely used as an alternative to far more expensive saffron spice.


          Its rhizomes are boiled for several hours and then dried in hot ovens, after which they are ground into a deep orange- yellow powder commonly used as a spice in curries and other South Asian cuisine, for dyeing, and to impart colour to mustard condiments. Its active ingredient is curcumin and it has an earthy, bitter, peppery flavor and has a mustardy smell.


          Sangli, a town in the southern part of the Indian state of Maharashtra, is the largest and most important trading centre for turmeric in Asia or perhaps in the entire world.


          


          Uses


          


          Food
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          In non-Indian recipes, turmeric is sometimes used as a coloring agent. It has found application in canned beverages, baked products, dairy products, ice cream, yogurt, yellow cakes orange juice, biscuits, popcorn-colour, sweets, cake icings, cereals, sauces, gelatins, etc. It is a significant ingredient in most commercial curry powders.


          Turmeric (coded as E100 when used as a food additive) is used to protect food products from sunlight. The oleoresin is used for oil-containing products. The curcumin/ polysorbate solution or curcumin powder dissolved in alcohol is used for water containing products. Over-coloring, such as in pickles, relishes and mustard, is sometimes used to compensate for fading.


          In combination with annatto (E160b), turmeric has been used to colour cheeses, yogurt, dry mixes, salad dressings, winter butter and margarine. Turmeric is also used to give a yellow colour to some prepared mustards, canned chicken broths and other foods (often as a much cheaper replacement for saffron).


          Turmeric is widely used as a spice in Indian and other South Asian cooking. Momos (Nepali meat dumplings), a traditional dish in South Asia, are spiced with turmeric.


          


          Medicine
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          In Ayurvedic medicine, turmeric is thought to have many medicinal properties and many in India use it as a readily available antiseptic for cuts, burns and bruises. Practitioners of Ayurvedic medicine say it has fluoride which is thought to be essential for teeth. It is also used as an antibacterial agent.


          It is taken in some Asian countries as a dietary supplement, which allegedly helps with stomach problems and other ailments. It is popular as a tea in Okinawa, Japan. It is currently being investigated for possible benefits in Alzheimer's disease, cancer and liver disorders.
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          It is only in recent years that Western scientists have increasingly recognised the medicinal properties of turmeric. According to a 2005 article in the Wall Street Journal titled, "Common Indian Spice Stirs Hope," research activity into curcumin, the active ingredient in turmeric, is exploding. Two hundred and fifty-six curcumin papers were published in the past year according to a search of the U.S. National Library of Medicine. Supplement sales have increased 35% from 2004, and the U.S. National Institutes of Health has four clinical trials underway to study curcumin treatment for pancreatic cancer, multiple myeloma, Alzheimer's, and colorectal cancer.
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          A 2004 UCLA-Veterans Affairs study involving genetically altered mice suggests that curcumin, the active ingredient in turmeric, might inhibit the accumulation of destructive beta amyloids in the brains of Alzheimer's disease patients and also break up existing plaques. "Curcumin has been used for thousands of years as a safe anti-inflammatory in a variety of ailments as part of Indian traditional medicine," Gregory Cole, Professor of medicine and neurology at the David Geffen School of Medicine at UCLA said.


          Another 2004 study conducted at Yale University involved oral administration of curcumin to mice homozygous for the most common allele implicated in cystic fibrosis. Treatment with curcumin restored physiologically-relevant levels of protein function.


          Anti-tumoral effects against melanoma cells have been demonstrated.


          A recent study involving mice has shown that turmeric slows the spread of breast cancer into lungs and other body parts. Turmeric also enhances the effect of taxol in reducing metastasis of breast cancer.


          Curcumin is thought to be a powerful antinociceptive (pain-relieving) agent. In the November 2006 issue of Arthritis & Rheumatism, a study was published that showed the effectiveness of turmeric in the reduction of joint inflammation, and recommended clinical trials as a possible treatment for the alleviation of arthritis symptoms. It is thought to work as a natural inhibitor of the cox-2 enzyme, and has been shown effective in animal models for neuropathic pain secondary to diabetes, among others.


          Presenting their findings at the Endocrine Societys annual meeting in San Francisco in June 2008, researchers discovered that turmeric-treated mice were less susceptible to developing Type 2 diabetes, based on their blood glucose levels, and glucose and insulin tolerance tests. They also discovered that turmeric-fed obese mice showed significantly reduced inflammation in fat tissue and liver compared to controls. They speculate that curcumin in the turmeric lessens insulin resistance and prevents Type 2 diabetes in these mouse models by dampening the inflammatory response provoked by obesity.


          


          Cosmetics


          Turmeric is currently used in the formulation of some sunscreens. Turmeric paste is used by some Indian women to keep them free of superfluous hair. Turmeric paste is applied to bride and groom before marriage in some places of India, Bangladesh, and Pakistan, where it is believed turmeric gives glow to skin and keeps some harmful bacteria away from the body.


          The Government of Thailand is funding a project to extract and isolate tetrahydrocurcuminoids (THC) from turmeric. THCs (not to be confused with tetrahydrocannabinol, also known as THC) are colorless compounds that might have antioxidant and skin-lightening properties and might be used to treat skin inflammations, making these compounds useful in cosmetics formulations.


          


          Dye


          Turmeric makes a poor fabric dye as it is not very lightfast (the degree to which a dye resists fading due to light exposure). However, turmeric is commonly used in Indian clothing, such as a chira.


          


          Gardening


          Turmeric can also be used to deter ants. The exact reasons why turmeric repels ants is unknown, but anecdotal evidence suggests it works.


          


          Chemistry
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          Turmeric contains up to 5% essential oils and up to 3% curcumin, a polyphenol. It is the active substance of turmeric and it is also known as C.I. 75300, or Natural Yellow 3. The systematic chemical name is (1E,6E)-1,7-bis(4-hydroxy-3-methoxyphenyl)-1,6-heptadiene-3,5-dione.


          It can exist at least in two tautomeric forms, keto and enol. The keto form is preferred in solid phase and the enol form in solution.
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              	Category

              	Mineral
            


            
              	Chemical formula

              	CuAl6(PO4)4(OH)84H2O
            


            
              	Identification
            


            
              	Colour

              	Blue, blue-green, green
            


            
              	Crystal habit

              	Massive, nodular
            


            
              	Crystal system

              	Triclinic
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              	Good to perfect - usually N/A
            


            
              	Fracture

              	Conchoidal
            


            
              	Mohs Scale hardness

              	5-6
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              	Waxy to subvitreous
            


            
              	Refractive index

              	1.61-1.65
            


            
              	Birefringence

              	+0.040
            


            
              	Streak

              	Bluish white
            


            
              	Specific gravity

              	2.6-2.9
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              	Fusible in heated HCl
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              	Soluble in HCl
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          Turquoise is an opaque, blue-to-green mineral that is a hydrous phosphate of copper and aluminium, with the chemical formula CuAl6(PO4)4(OH)84H2O. It is rare and valuable in finer grades and has been prized as a gem and ornamental stone for thousands of years owing to its unique hue. In recent times turquoise, like most other opaque gems, has been devalued by the introduction of treatments, imitations, and synthetics onto the market, some difficult to detect even by experts.


          The substance has been known by many names, but the word turquoise was derived around 16th century from the French language either from the word for Turkish (Turquois) or dark-blue stone (pierre turquin). This may have arisen from a misconception: turquoise does not occur in Turkey but was traded at Turkish bazaars to Venetian merchants who brought it to Europe. The colour, however, has been employed extensively in the decorative tiles adorning Turkish places of worship and homes for hundreds of years, beginning with the Seljuks, or was derived from the colour of the Mediterranean Sea on the southern Turkish coast and the association quite possibly has caused the name to take root.


          


          Properties of turquoise


          Even the finest of turquoise is fracturable, reaching a maximum hardness of just under 6, or slightly more than window glass. Characteristically a cryptocrystalline mineral, turquoise almost never forms single crystals and all of its properties are highly variable. Its crystal system is proven to be triclinic via X-ray diffraction testing. With lower hardness comes lower specific gravity (high 2.90, low 2.60) and greater porosity: These properties are dependent on grain size. The lustre of turquoise is typically waxy to subvitreous, and transparency is usually opaque, but may be semitranslucent in thin sections. Colour is as variable as the mineral's other properties, ranging from white to a powder blue to a sky blue, and from a blue-green to a yellowish green. The blue is attributed to idiochromatic copper while the green may be the result of either iron impurities (replacing aluminium) or dehydration.


          The refractive index (as measured by sodium light, 589.3 nm) of turquoise is approximately 1.61 or 1.62; this is a mean value seen as a single reading on a gemmological refractometer, owing to the almost invariably polycrystalline nature of turquoise. A reading of 1.611.65 ( birefringence 0.040, biaxial positive) has been taken from rare single crystals. An absorption spectrum may also be obtained with a hand-held spectroscope, revealing a line at 432 nanometres and a weak band at 460 nanometres (this is best seen with strong reflected light). Under longwave ultraviolet light, turquoise may occasionally fluoresce green, yellow or bright blue; it is inert under shortwave ultraviolet and X-rays.


          Turquoise is insoluble in all but heated hydrochloric acid. Its streak is a pale bluish white and its fracture is conchoidal, leaving a waxy lustre. Despite its low hardness relative to other gems, turquoise takes a good polish. Turquoise may also be peppered with flecks of pyrite or interspersed with dark, spidery limonite veining.


          


          Formation


          As a secondary mineral, turquoise apparently forms by the action of percolating acidic aqueous solutions during the weathering and oxidation of pre-existing minerals. For example, the copper may come from primary copper sulfides such as chalcopyrite or from the secondary carbonates malachite or azurite; the aluminium may derive from feldspar; and the phosphorus from apatite. Climate factors appear to play an important role as turquoise is typically found in arid regions, filling or encrusting cavities and fractures in typically highly altered volcanic rocks, often with associated limonite and other iron oxides. In the American southwest turquoise is almost invariably associated with the weathering products of copper sulfide deposits in or around potassium feldspar bearing porphyritic intrusives. In some occurrences alunite, potassium aluminium sulfate, is a prominent secondary mineral. Typically turquoise mineralization is restricted to a relatively shallow depth of less than 20 m, although it does occur along deeper fracture zones where secondary solutions have greater penetration or the depth to the water table is greater.


          Although the features of turquoise occurrences are consistent with a secondary or supergene origin, some sources refer to a hypogene origin. The hypogene hypothesis, which holds that the aqueous solutions originate at significant depth, from hydrothermal processes. Initially at high temperature, these solutions rise upward to surface layers, interacting with and leaching essential elements from pre-existing minerals in the process. As the solutions cool, turquoise precipitates, lining cavities and fractures within the surrounding rock. This hypogene process is applicable to the original copper sulfide deposition; however, it is difficult to account for the many features of turquoise occurrences by a hypogene process. That said, there are reports of two phase fluid inclusions within turquoise grains that give elevated homogenization temperatures of 90 to 190 oC that require explanation.


          Turquoise is nearly always cryptocrystalline and massive and assumes no definite external shape. Crystals, even at the microscopic scale, are exceedingly rare. Typically the form is vein or fracture filling, nodular, or botryoidal in habit. Stalactite forms have been reported. Turquoise may also pseudomorphously replace feldspar, apatite, other minerals, or even fossils. Odontolite is fossil bone or ivory that has been traditionally thought to have been altered by turquoise or similar phosphate minerals such as the iron phosphate vivianite. Intergrowth with other secondary copper minerals such as chrysocolla is also common.


          


          Occurrence
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          Turquoise was among the first gems to be mined, and while many historic sites have been depleted, some are still worked to this day. These are all small-scale, often seasonal operations, owing to the limited scope and remoteness of the deposits. Most are worked by hand with little or no mechanization. However, turquoise is often recovered as a byproduct of large-scale copper mining operations, especially in the United States.


          


          Iran
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          For at least 2,000 years, the region once known as Persia, has remained the most important source of turquoise, for it is here that fine material is most consistently recovered. This "perfect colour" deposit, which is blue naturally, and turns green when heated due to dehyration, is restricted to a mine-riddled in Neyshabur, the 2,012-metre mountain peak of Ali-mersai, which is tens of kilometers from Mashhad, the capital of Khorasan province, Iran. A weathered and broken trachyte is host to the turquoise, which is found both in situ between layers of limonite and sandstone, and amongst the scree at the mountain's base. These workings, together with those of the Sinai Peninsula, are the oldest known.


          Iranian turquoise is often found replacing feldspar. Although it is commonly marred by whitish patches, its colour and hardness are considered superior to the production of other localities. Iranian turquoise has been mined and traded abroad for centuries, and was probably the source of the first material to reach Europe.


          


          Sinai


          Since at least the First Dynasty (3000 BCE), and possibly before then, turquoise was used by the Egyptians and was mined by them in the Sinai Peninsula, called "Country of Turquoise" by the native Monitu. There are six mines in the region, all on the southwest coast of the peninsula, covering an area of some 650 km. The two most important of these mines, from a historic perspective, are Serabit el-Khadim and Wadi Maghareh, believed to be among the oldest of known mines. The former mine is situated about 4 kilometres from an ancient temple dedicated to Hathor.


          The turquoise is found in sandstone that is, or was originally, overlain by basalt. Copper and iron workings are present in the area. Large-scale turquoise mining is not profitable today, but the deposits are sporadically quarried by Bedouin peoples using homemade gunpowder. In the rainy winter months, miners face a risk from flash flooding; even in the dry season, death from the collapse of the haphazardly exploited sandstone mine walls is not unheard of. The colour of Sinai material is typically greener than Iranian material, but is thought to be stable and fairly durable. Often referred to as Egyptian turquoise, Sinai material is typically the most translucent, and under magnification its surface structure is revealed to be peppered with dark blue discs not seen in material from other localities.


          In proximity to nearby Eilat, Israel, an attractive intergrowth of turquoise, malachite, and chrysocolla is found. This rock is called Eilat stone and is often referred to as Israel's national stone: it is worked by local artisans for sale to tourists.


          


          United States
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          The Southwest United States is a significant source of turquoise; Arizona, California ( San Bernardino, Imperial, and Inyo counties), Colorado ( Conejos, El Paso, Lake, and Saguache counties), New Mexico ( Eddy, Grant, Otero, and Santa Fe counties) and Nevada ( Clark, Elko, Esmerelda County, Eureka, Lander, Mineral County and Nye counties) are (or were) especially rich. The deposits of California and New Mexico were mined by pre-Columbian Native Americans using stone tools, some local and some from as far away as central Mexico. Cerrillos, New Mexico is thought to be the location of the oldest mines; prior to the 1920s, the state was the country's largest producer; it is more or less exhausted today. Only one mine in California, located at Apache Canyon, operates at a commercial capacity today.


          The turquoise occurs as vein or seam fillings, and as compact nuggets; these are mostly small in size. While quite fine materialrivalling Iranian material in both colour and durabilityis sometimes found, most American turquoise is of a low grade (called "chalk turquoise"); high iron levels mean greens and yellows predominate, and a typically friable consistency precludes use in jewellery in the turquoise's untreated state. Arizona is currently the most important producer of turquoise by value, with the vivid Bisbee Blue being a good example of the state's natural endowment; much of the Arizona material is recovered as a byproduct of copper mining.


          Nevada is the country's other major producer, with more than 120 mines which have yielded significant quantities of turquoise. Unlike elsewhere in the US, most Nevada mines have been worked primarily for their gem turquoise and very little has been recovered as a byproduct of other mining operations. Nevada turquoise is found as nuggets, fracture fillings and in breccias as the cement filling interstices between fragments. Because of the geology of the Nevada deposits, a majority of the material produced is hard and dense, being of sufficient quality that no treatment or enhancement is required. While nearly every county in the state has yielded some turquoise, the chief producers are in Lander and Esmerelda Counties. Most of the turquoise deposits in Nevada occur along a wide belt of tectonic activity that coincides with the state's zone of thrust faulting. It strikes about N15E and extends from the northern part of Elko County, southward down to the California border southwest of Tonopah. Nevada has produced a wide diversity of colours and mixes of different matrix patterns, with turquoise from Nevada coming in various shades of blue, blue-green, and green. Nevada produces some unique shades of bright mint to apple to neon yellow green. Some of this unusually coloured turquoise may contain significant zinc and iron, which is the cause of the beautiful bright green to yellow-green shades. Some of the green to green yellow shades may actually be Variscite or Faustite, which are secondary phosphate minerals similar in appearance to turquoise. A significant portion of the Nevada material is also noted for its often attractive brown or black limonite veining, producing what is called "spiderweb matrix". While a number of the Nevada deposits were first worked by Native Americans, the total Nevada turquoise production since the 1870s has been estimated at more than 600 tons, including nearly 400 tons from the Carico Lake mine. In spite of increased costs, small scale mining operations continue at a number of turquoise properties in Nevada, including the Godber, Orvil Jack and Carico Lake Mines in Lander County, the Pilot Mountain Mine in Mineral County, and several properties in the Royston and Candelaria areas of Esmerelda County.
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          In 1912, the first deposit of distinct, single-crystal turquoise was discovered in Lynch Station, Campbell County, Virginia. The crystals, forming a druse over the mother rock, are very small; 1 mm (0.04 inches) is considered large. Until the 1980s Virginia was widely thought to be the only source of distinct crystals; there are now at least 27 other localities. The specimens are highly valued by collectors.


          In an attempt to recoup profits and meet demand, some American turquoise is treated or enhanced to a certain degree. These treatments include innocuous waxing and more controversial procedures, such as dyeing and impregnation (see Treatments). There are however, some American mines which produce materials of high enough quality that no treatment or alterations are required. Any such treatments which have been performed should be disclosed to the buyer on sale of the material.


          


          History of its use


          
            [image: Trade in turquoise crafts, such as this freeform pendant dating from 1000–1040 CE, is believed to have brought the Ancestral Puebloans of the Chaco Canyon great wealth.]

            
              Trade in turquoise crafts, such as this freeform pendant dating from 10001040 CE, is believed to have brought the Ancestral Puebloans of the Chaco Canyon great wealth.
            

          


          The pastel shades of turquoise have endeared it to many great cultures of antiquity: it has adorned the rulers of Ancient Egypt, the Aztecs (and possibly other Pre-Columbian Mesoamericans), Persia, Mesopotamia, the Indus Valley, and to some extent in ancient China since at least the Shang Dynasty. Despite being one of the oldest gems, probably first introduced to Europe (through Turkey) with other Silk Road novelties, turquoise did not become important as an ornamental stone in the West until the 14th century, following a decline in the Roman Catholic Church's influence which allowed the use of turquoise in secular jewellery. It was apparently unknown in India until the Mughal period, and unknown in Japan until the 18th century. A common belief shared by many of these civilizations held that turquoise possessed certain prophylactic qualities; it was thought to change colour with the wearer's health and protect him or her from untoward forces.


          The Aztecs inlaid turquoise, together with gold, quartz, malachite, jet, jade, coral, and shells, into provocative (and presumably ceremonial) mosaic objects such as masks (some with a human skull as their base), knives, and shields. Natural resins, bitumen and wax were used to bond the turquoise to the objects' base material; this was usually wood, but bone and shell were also used. Like the Aztecs, the Pueblo, Navajo and Apache tribes cherished turquoise for its amuletic use; the latter tribe believe the stone to afford the archer dead aim. Among these peoples turquoise was used in mosaic inlay, in sculptural works, and was fashioned into toroidal beads and freeform pendants. The Ancestral Puebloans (Anasazi) of the Chaco Canyon and surrounding region are believed to have prospered greatly from their production and trading of turquoise objects. The distinctive silver jewelry produced by the Navajo and other Southwestern Native American tribes today is a rather modern development, thought to date from circa 1880 as a result of European influences.


          In Persia, turquoise was the de facto national stone for millennia, extensively used to decorate objects (from turbans to bridles), mosques, and other important buildings both inside and out, such as the Medresseh-I Shah Husein Mosque of Isfahan. The Persian style and use of turquoise was later brought to India following the establishment of the Mughal Empire there, its influence seen in high purity gold jewellery (together with ruby and diamond) and in such buildings as the Taj Mahal. Persian turquoise was often engraved with devotional words in Arabic script which was then inlaid with gold.
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          Cabochons of imported turquoise, along with coral, was (and still is) used extensively in the silver and gold jewellery of Tibet and Mongolia, where a greener hue is said to be preferred. Most of the pieces made today, with turquoise usually roughly polished into irregular cabochons set simply in silver, are meant for inexpensive export to Western markets and are probably not accurate representations of the original style.


          The Egyptian use of turquoise stretches back as far as the First Dynasty and possibly earlier; however, probably the most well-known pieces incorporating the gem are those recovered from Tutankhamun's tomb, most notably the Pharaoh's iconic burial mask which was liberally inlaid with the stone. It also adorned rings and great sweeping necklaces called pectorals. Set in gold, the gem was fashioned into beads, used as inlay, and often carved in a scarab motif, accompanied by carnelian, lapis lazuli, and in later pieces, coloured glass. Turquoise, associated with the goddess Hathor, was so liked by the Ancient Egyptians that it became (arguably) the first gemstone to be imitated, the fair structure created by an artificial glazed ceramic product known as faience. (A similar blue ceramic has been recovered from Bronze Age burial sites in the British Isles.)


          The French conducted archaeological excavations of Egypt from the mid-19th century through the early 20th. These excavations, including that of Tutankhamun's tomb, created great public interest in the western world, subsequently influencing jewellery, architecture, and art of the time. Turquoise, already favoured for its pastel shades since c. 1810, was a staple of Egyptian Revival pieces. In contemporary Western use, turquoise is most often encountered cut en cabochon in silver rings, bracelets, often in the Native American style, or as tumbled or roughly hewn beads in chunky necklaces. Lesser material may be carved into fetishes, such as those crafted by the Zuni. While strong sky blues remain superior in value, mottled green and yellowish material is popular with artisans. In Western culture, turquoise is also the traditional birthstone for those born in the month of December.


          


          In Judeo-Christian scripture


          Turquoise may have significance in Judeo-Christian scripture: In the Book of Exodus, the construction of a "breastplate of judgment" is described as part of the priestly vestments of Aaron (Exodus 28:1530). Attached to the ephod, the breastplate ( Hoshen) was adorned with twelve gemstones set in gold and arranged in four rows, each stone engraved with the name of one of the Twelve Tribes of Israel. Of the four stones in the third row, the first and second have been translated to be turquoise by various scholars and English bible versions (usually not having both as turquoise at the same time); many others disagree, however.


          In regard to the first of these stones, the translation is based on the Septuagint rendering the identity of the stone as chrysolithos (the masoretic text calls it tarshish, which just refers to Tarshish, a place, and gives no clue to the gem in question); at the time it was written chrysolithos did not mean Chrysolite specifically, but only golden stone (chryso-lithos). Chrysolithos is considered by scholars to possibly mean Topaz, Chrysolite, yellow Jasper, yellow Serpentine, or Turquoise - the last of these on the basis that Turquoise contains golden flecks, and that targums identified the stone as being sea coloured. Scholars favour stones which are mostly yellow as being the more likely solution, and opaque stones (Jasper or Serpentine) as more likely than translucent ones, on the consideration of nearby stones in the Hoshen.


          In regard to the second of these stones, the masoretic text calls it shoham, and the Septuagint calls it Beryllios ( Beryl), though elsewhere it translates shoham as onychion ( Onyx), or as smaragdos (green stone). Shoham is of uncertain meaning. Following the Septuagint, some people think the stone should be an onyx (and many more traditional English versions of the Bible take this translation), but scholars think that the stone is actually Malachite (because it is green like beryl and smaragdos, cloudy as beryl can be, and in bands like onyx).


          Scholars also disagree as to which tribes of the Israelites each stone is meant to represent; traditional sources are in just as much disagreement.


          


          Imitations


          The Egyptians were the first to produce an artificial imitation of turquoise, in the glazed earthenware product faience. Later glass and enamel were also used, and in modern times more sophisticated ceramics, porcelain, plastics, and various assembled, pressed, bonded, and sintered products (composed of various copper and aluminium compounds) have been developed: examples of the latter include "Viennese turquoise", made from precipitated aluminium phosphate coloured by copper oleate; and "neolith", a mixture of bayerite and copper phosphate. Most of these products differ markedly from natural turquoise in both physical and chemical properties, but in 1972 Pierre Gilson introduced one fairly close to a true synthetic (it does differ in chemical composition owing to a binder used, meaning it is best described as a simulant rather than a synthetic). Gilson turquoise is made in both a uniform colour and with black "spiderweb matrix" veining not unlike the natural Nevada material.
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          The most common imitation of turquoise encountered today is dyed howlite and magnesite, both white in their natural states, and the former also having natural (and convincing) black veining similar to that of turquoise. Dyed chalcedony, jasper, and marble is less common, and much less convincing. Other natural materials occasionally confused with or used in lieu of turquoise include: variscite and faustite; chrysocolla (especially when impregnating quartz); lazulite; smithsonite; hemimorphite; wardite; and a fossil bone or tooth called odontolite or "bone turquoise", coloured blue naturally by the mineral vivianite. While rarely encountered today, odontolite was once mined in large quantitiesspecifically for its use as a substitute for turquoisein southern France.


          These fakes are detected by gemmologists using a number of tests, relying primarily on non-destructive, close examination of surface structure under magnification; a featureless, pale blue background peppered by flecks or spots of whitish material is the typical surface appearance of natural turquoise, while manufactured imitations will appear radically different in both colour (usually a uniform dark blue) and texture (usually granular or sugary). Glass and plastic will have a much greater translucency, with bubbles or flow lines often visible just below the surface. Staining between grain boundaries may be visible in dyed imitations.


          Some destructive tests may, however, be necessary; for example, the application of diluted hydrochloric acid will cause the carbonates odontolite and magnesite to effervesce and howlite to turn green, while a heated probe may give rise to the pungent smell so indicative of plastic. Differences in specific gravity, refractive index, light absorption (as evident in a material's absorption spectrum), and other physical and optical properties are also considered as means of separation. Imitation turquoise is so prevalent that it likely outnumbers real turquoise by a wide margin. Even material used in authentic Native American and Tibetan jewellery is often fake or, at best, heavily treated.


          


          Treatments
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          Turquoise is treated to enhance both its colour and durability (i.e., increased hardness and decreased porosity). As is so often the case with any precious stones, full disclosure about treatment is frequently not given. It is therefore left to gemologists to detect these treatments in suspect stones using a variety of testing methodssome of which are necessarily destructive. For example, the use of a heated probe applied to an inconspicuous spot will reveal oil, wax, or plastic treatment with certainty.


          


          Waxing and Oiling


          Historically, light waxing and oiling were the first treatments used in ancient times, providing a wetting effect, thereby enhancing the colour and lustre. This treatment is more or less acceptable by tradition, especially because treated turquoise is usually of a higher grade to begin with. Oiled and waxed stones are prone to "sweating" under even gentle heat or if exposed to too much sun, and they may develop a white surface film or bloom over time. (With some skill, oil and wax treatments can be restored.)


          


          Stabilization


          Material treated with plastic or water glass is termed "bonded" or "stabilized" turquoise. This process consists of pressure impregnation of otherwise unsaleable chalky American material by epoxy and plastics (such as polystyrene) and water glass to produce a wetting effect and improve durability. Plastic and water glass treatments are far more permanent and stable than waxing and oiling, and can be applied to material too chemically or physically unstable for oil or wax to provide sufficient improvement. Conversely, stabilization and bonding are rejected by some as too radical an alteration.


          The epoxy binding technique was first developed in the 1950s and has been attributed to Colbaugh Processing of Arizona, a company that still operates today. The majority of American material is now treated in this manner although it is a costly process requiring many months to complete. Without such impregnation, most American mining operations would be unprofitable.


          


          Dyeing


          The use of Prussian blue and other dyes (often in conjunction with bonding treatments) to "enhance"  that is, make uniform or completely change  colour is regarded as fraudulent by some purists, especially since some dyes may fade or rub off on the wearer. Dyes have also been used to darken the veins of turquoise.


          


          Reconstitution


          Perhaps the most radical of treatments is "reconstitution", wherein fragments of fine turquoise material, too small to be used individually, are powdered and then bonded to form a solid mass. Much, if not all, of this "reconstituted" material is likely artificial with no natural components, or may have foreign filler material added to it (see Imitations section).


          


          Zachery Processing


          Another treatmentthe details of which remain undisclosedis the so-called Zachery Process, named after its developer, electrical engineer and turquoise trader James E. Zachery. This process claims to use only medium grade material at a minimum, leaving the turquoise harder and with a better colour and lustre.


          


          Backing


          Since finer turquoise is often found as thin seams, it may be glued to a base of stronger foreign material as a means of reinforcement. These stones are termed "Backed" and it is standard practice that all thinly cut turquoise in the Southwestern United States is backed. Native indigenous peoples of this region, because of their considerable use and wearing of turquoise, found that backing increased the durability of thinly cut slabs and cabs of turquoise. They observed that if the stone was not backed it would, for the most part, end up cracking. Early backing materials were the casings of old model T batteries and progressed to old phonograph records and most recently to the use of epoxy steel resins. Backing of turquoise is not known outside of the Native American and Southwestern United States jewelry trade. The value of turquoise of the highest quality is not discounted because it is backed and indeed the process is expected for most thinly cut American commercial gemstones.


          


          Valuation and care
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          Hardness and richness of colour are two of the major factors in determining the value of turquoise; while colour is a matter of individual taste, generally speaking, the most desirable is a strong sky to "robin's egg" blue (in reference to the eggs of the American Robin). In Tibet, however, a greener blue is said to be preferred. Whatever the colour, turquoise should not be excessively soft or chalky; even if treated, such lesser material (to which most turquoise belongs) is liable to fade or discolour over time and will not hold up to normal use in jewellery.


          The mother rock or matrix in which turquoise is found can often be seen as splotches or a network of brown or black veins running through the stone in a netted pattern; this veining may add value to the stone if the result is complementary, but such a result is uncommon. Such material is sometimes described as "spiderweb matrix"; it is most valued in the Southwest United States and Far East, but is not highly appreciated in the Near East where unblemished and vein-free material is ideal (regardless of how complementary the veining may be). Uniformity of colour is desired, and in finished pieces the quality of workmanship is also a factor; this includes the quality of the polish and the symmetry of the stone. Calibrated stonesthat is, stones adhering to standard jewellery setting measurementsmay also be more sought after. Like coral and other opaque gems, turquoise is commonly sold at a price according to its physical size in millimetres rather than weight.


          Turquoise is treated in many different ways, some more permanent and radical than others. Controversy exists as to whether some of these treatments should be acceptable, but one can be more or less forgiven universally: This is the light waxing or oiling applied to most gem turquoise to improve its colour and lustre; if the material is of high quality to begin with, very little of the wax or oil is absorbed and the turquoise therefore does not "rely" on this impermanent treatment for its beauty. All other factors being equal, untreated turquoise will always command a higher price. Bonded and "reconstituted" material is worth considerably less.


          Being a phosphate mineral, turquoise is inherently fragile and sensitive to solvents; perfume and other cosmetics will attack the finish and may alter the colour of turquoise gems, as will skin oils, as will most commercial jewelry cleaning fluids. Prolonged exposure to direct sunlight may also discolour or dehydrate turquoise. Care should therefore be taken when wearing such jewels: cosmetics, including sunscreen and hair spray, should be applied before putting on turquoise jewellery, and they should not be worn to a beach or other sun-bathed environment. After use, turquoise should be gently cleaned with a soft cloth to avoid a build up of residue, and should be stored in its own container to avoid scratching by harder gems. Turquoise can also be adversely affected if stored in an airtight container.
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              Fossil range: Triassic - Recent
            


            
              	
                [image: Florida Redbelly Turtle Pseudemys nelsoni]


                
                  Florida Redbelly Turtle Pseudemys nelsoni
                

              
            


            
              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Animalia

                  


                  
                    	Phylum:

                    	Chordata

                  


                  
                    	Class:

                    	Sauropsida

                  


                  
                    	Order:

                    	
                      Testudines

                      Linnaeus, 1758

                      Cryptodira

                      Pleurodira

                      See text for families.

                    
                  

                

              
            

          


          Turtles are reptiles of the Order Testudines (all living turtles belong to the crown group Chelonia), most of whose body is shielded by a special bony or cartilaginous shell developed from their ribs. The Order Testudines includes both extant (living) and extinct species. The earliest known turtles date from 215 million years ago, making turtles one of the oldest reptile groups and a more ancient group than lizards and snakes. About 300 species are alive today, and some are highly endangered.


          Turtles cannot breathe in water, but they can hold their breath for various periods of time.


          Like other reptiles, turtles are poikilothermic (or "of varying temperature"). Like other amniotes (reptiles, dinosaurs, birds, and mammals), they breathe air and do not lay eggs underwater, although many species live in or around water. The largest turtles are aquatic.


          


          Anatomy and morphology


          
            [image: Chelonia mydas in Kona, Hawaii]

            
              Chelonia mydas in Kona, Hawaii
            

          


          The largest chelonian is the great leatherback sea turtle, which reaches a shell length of 200 cm (80 inches) and can reach a weight of over 900kg (2,000 lb, or 1 short ton). Freshwater turtles are generally smaller, but with the largest species, the Asian softshell turtle Pelochelys cantorii, a few individuals have been reported up to 200cm or 80in (Das, 1991). This dwarfs even the better-known Alligator Snapping Turtle, the largest chelonian in North America, which attains a shell length of up to 80cm (31in) and a weight of about 60kg (170lb).


          Giant tortoises of the genera Geochelone, Meiolania, and others were relatively widely distributed around the world into prehistoric times, and are known to have existed in North and South America, Australia, and Africa. They became extinct at the same time as the appearance of man, and it is assumed that humans hunted them for food. The only surviving giant tortoises are on the Seychelles and Galpagos Islands and can grow to over 130cm (50in) in length, and weigh about 300kg (670lb).


          The largest ever chelonian was Archelon ischyros, a Late Cretaceous sea turtle known to have been up to 4.6m (15ft) long.


          The smallest turtle is the Speckled Padloper Tortoise of South Africa. It measures no more than 8cm (3in) in length and weighs about 140 g (5 oz). Two other species of small turtles are the American mud turtles and musk turtles that live in an area that ranges from Canada to South America. The shell length of many species in this group is less than 13cm (5in) in length.


          


          Neck folding


          Turtles are broken down into two groups, according to how they evolved a solution to the problem of withdrawing their neck into their shell (something the ancestral Proganochelys could not do): the Cryptodira, which can draw their neck in while contracting it under their spine; and the Pleurodira, which contract their neck to the side.


          


          Head
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          Most turtles that spend most of their life on land have their eyes looking down at objects in front of them. Some aquatic turtles, such as snapping turtles and soft-shelled turtles, have eyes closer to the top of the head. These species of turtles can hide from predators in shallow water where they lie entirely submerged except for their eyes and nostrils. Sea turtles possess glands near their eyes that produce salty tears that rid their body of excess salt taken in from the water they drink.


          Turtles are thought to have exceptional night vision due to the unusually large number of rod cells in their retinas. Turtles have colour vision with a wealth of cone subtypes with sensitivities ranging from the near Ultraviolet (UV A) to Red. Some land turtles have very poor pursuit movement abilities, which are normally reserved for predators that hunt quick moving prey, but carnivorous turtles are able to move their heads quickly to snap.


          Turtles have a rigid beak. Turtles use their jaws to cut and chew food. Instead of teeth, the upper and lower jaws of the turtle are covered by horny ridges. Carnivorous turtles usually have knife-sharp ridges for slicing through their prey. Herbivorous turtles have serrated-edged ridges that help them cut through tough plants. Turtles use their tongues to swallow food, but they cannot, unlike most reptiles, stick out their tongues to catch food.


          


          Shell


          The upper shell of the turtle is called the carapace. The lower shell that encases the belly is called the plastron. The carapace and plastron are joined together on the turtle's sides by bony structures called bridges. The inner layer of a turtle's shell is made up of about 60 bones that includes portions of the backbone and the ribs, meaning the turtle cannot crawl out of its shell. In most turtles, the outer layer of the shell is covered by horny scales called scutes that are part of its outer skin, or epidermis. Scutes are made up of a fibrous protein called keratin that also makes up the scales of other reptiles. These scutes overlap the seams between the shell bones and add strength to the shell. Some turtles do not have horny scutes. For example, the leatherback sea turtle and the soft-shelled turtles have shells covered with leathery skin instead.


          The shape of the shell gives helpful clues to how the turtle lives. Most tortoises have a large dome-shaped shell that makes it difficult for predators to crush the shell between their jaws. One of the few exceptions is the African pancake tortoise which has a flat, flexible shell that allows it to hide in rock crevices. Most aquatic turtles have flat, streamlined shells which aid in swimming and diving. American snapping turtles and musk turtles have small, cross-shaped plastrons that give them more efficient leg movement for walking along the bottom of ponds and streams.
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          The colour of a turtle's shell may vary. Shells are commonly colored brown, black, or olive green. In some species, shells may have red, orange, yellow, or grey markings and these markings are often spots, lines, or irregular blotches. One of the most colorful turtles is the eastern Painted Turtle which includes a yellow plastron and a black or olive shell with red markings around the rim.


          Tortoises, being land-based, have rather heavy shells. In contrast, aquatic and soft-shelled turtles have lighter shells that help them avoid sinking in water and swim faster with more agility. These lighter shells have large spaces called fontanelles between the shell bones. The shell of a leatherback turtle is extremely light because they lack scutes and contain many fontanelles.


          


          Skin and molting


          As mentioned above, the outer layer of the shell is part of the skin, each scute (or plate) on the shell corresponding to a single modified scale. The remainder of the skin is composed of skin with much smaller scales, similar to the skin of other reptiles. Turtles and terrapins do not molt their skins all in one go, as snakes do, but continuously, in small pieces. When kept in aquaria, small sheets of dead skin can be seen in the water (often appearing to be a thin piece of plastic) having been sloughed off when the animal deliberately rubs itself against a piece of wood or stone. Tortoises also shed skin, but a lot of dead skin is allowed to accumulate into thick knobs and plates that provide protection to parts of the body outside the shell.


          By counting the rings formed by the stack of smaller, older scutes on top of the larger, newer ones, it is possible to estimate the age of a turtle, if you know how many scutes are produced in a year. This method is not very accurate, partly because growth rate is not constant, but also because some of the scutes eventually fall away from the shell.


          


          Limbs


          Terrestrial tortoises have short, sturdy feet. Tortoises are famous for moving slowly, in part because of their heavy, cumbersome shell but also because of the relatively inefficient sprawling gait that they have, with the legs being bent, as with lizards rather than being straight and directly under the body, as is the case with mammals.


          The amphibious turtles normally have limbs similar to those of tortoises except that the feet are webbed and often have long claws. These turtles swim using all four feet in a way similar to the dog paddle, with the feet on the left and right side of the body alternately providing thrust. Large turtles tend to swim less than smaller ones, and the very big species, such as alligator snapping turtles, hardly swim at all, preferring to simply walk along the bottom of the river or lake. As well as webbed feet, turtles also have very long claws, used to help them clamber onto riverbanks and floating logs, upon which they like to bask. Male turtles tend to have particularly long claws, and these appear to be used to stimulate the female while mating. While most turtles have webbed feet, some, such as the Pig-nosed Turtle, have true flippers, with the digits being fused into paddles and the claws being relatively small. These species swim in the same way as sea turtles (see below).


          Sea turtles are almost entirely aquatic and have flippers instead of feet. Sea turtles "fly" through the water, using the up-and-down motion of the front flippers to generate thrust; the back feet are not used for propulsion but may be used as rudders for steering. Compared with freshwater turtles, sea turtles have very limited mobility on land, and apart from the dash from the nest to the sea as hatchlings, male sea turtles normally never leave the sea. Females must come back onto land to lay eggs. They move very slowly and laboriously, dragging themselves forwards with their flippers. The back flippers are used to dig the burrow and then fill it back with sand once the eggs have been deposited.


          


          Ecology and life history
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          Although many turtles spend large amounts of their lives underwater, all turtles and tortoises breathe air, and must surface at regular intervals to refill their lungs. They can also spend much of their lives on dry land. Aquatic respiration in Australian freshwater turtles is currently being studied. Some species have large cloacal cavities that are lined with many finger-like projections. These projections, called " papillae", have a rich blood supply, and increase the surface area of the cloaca. The turtles can take up dissolved oxygen from the water using these papillae, in much the same way that fish use gills to respire.


          Turtles lay eggs, like other reptiles, which are slightly soft and leathery. The eggs of the largest species are spherical, while the eggs of the rest are elongated. Their albumen is white and contains a different protein than bird eggs, such that it will not coagulate when cooked. Turtle eggs prepared to eat consist mainly of yolk. In some species, temperature determines whether an egg develops into a male or a female: a higher temperature causes a female, a lower temperature causes a male. Large numbers of eggs are deposited in holes dug into mud or sand. They are then covered and left to incubate by themselves. When the turtles hatch, they squirm their way to the surface and head toward the water. There are no known species in which the mother cares for the young.


          Sea turtles lay their eggs on dry, sandy beaches. Immature sea turtles are not cared for by the adults. Turtles can take many years to reach breeding age, and in many cases breed every few years rather than annually.


          Researchers have recently discovered a turtles organs do not gradually break down or become less efficient over time, unlike most other animals. It was found that the liver, lungs, and kidneys of a centenarian turtle are virtually indistinguishable from those of its immature counterpart. This has inspired genetic researchers to begin examining the turtle genome for longevity genes.


          


          Taxonomy
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          Turtles are divided into three suborders, one of which, the Paracryptodira, is extinct. The two extant suborders are the Cryptodira and the Pleurodira. The Cryptodira is the larger of the two groups and includes all the marine turtles, the terrestrial tortoises, and many of the freshwater turtles. The Pleurodira are sometimes known as the side-necked turtles, a reference to the way they withdraw their heads into their shells. This smaller group consists primarily of various freshwater turtles.


          


          Evolutionary history


          The first turtles are believed to have existed in the early Triassic Period of the Mesozoic era, about 200 million years ago. Their exact ancestry is disputed. It was believed that they are the only surviving branch of the ancient clade Anapsida, which includes groups such as procolophonids, millerettids, protorothyrids, and pareiasaurs. All anapsid skulls lack a temporal opening, while all other extant amniotes have temporal openings (although in mammals the hole has become the zygomatic arch). The millerettids, protorothyrids, and pareiasaurs became extinct in the late Permian period, and the procolophonoids during the Triassic.


          However, it was recently suggested that the anapsid-like turtle skull may be due to reversion rather than to anapsid descent. More recent phylogenetic studies with this in mind placed turtles firmly within diapsids, slightly closer to Squamata than to Archosauria. All molecular studies have strongly upheld this new phylogeny, though some place turtles closer to Archosauria. Reanalysis of prior phylogenies suggests that they classified turtles as anapsids both because they assumed this classification (most of them studying what sort of anapsid turtles are) and because they did not sample fossil and extant taxa broadly enough for constructing the cladogram. As of 2003, the consensus is that Testudines diverged from other diapsids between 200 and 279 million years ago.


          The earliest known turtle is proganochelys, though this species already had many advanced turtle traits, and thus probably had many millions of years of preceding "turtle" evolution and species in its ancestry. It did lack the ability to pull its head into its shell (and it had a long neck), and had a long, spiked tail ending in a club, implying an ancestry occupying a similar niche to the ankylosaurs (though only through parallel evolution).


          


          Turtle, tortoise, or terrapin?
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          Although the word "turtle" is widely used to describe all members of the order Testudines, it is also common to see certain members described as terrapins, tortoises or sea turtles as well. Precisely how these alternative names are used, if at all, depends on the type of English being used.


          
            	British English normally describes these reptiles as turtles if they live in the sea; terrapins if they live in fresh or brackish water; or tortoises if they live on land. However, there are exceptions to this where American or Australian common names are in wide use, as with the Fly River turtle.


            	American English tends to use the word turtle for all species regardless of habitat, although tortoise may be used as a more precise term for any land-dwelling species. Oceanic species may be more specifically referred to as sea turtles. The name "terrapin" is strictly reserved for the brackish water diamondback terrapin, Malaclemys terrapin; the word terrapin in this case being derived from the Algonquian word for this animal.


            	Australian English uses turtle for both the marine and freshwater species but tortoise for the terrestrial species.

          


          To avoid confusion, the word chelonian is popular among veterinarians, scientists, and conservationists working with these animals as a catch-all name for any member of the order Testudines. It is based on the Ancient Greek word ώ (chelone, modern Greek ώ), meaning tortoise.


          


          Turtles as pets


          Turtles, particularly small terrestrial and freshwater turtles, are commonly kept as pets. Among the most popular are Russian Tortoises, Spur-thighed Tortoises, and Red-eared sliders (or terrapin).
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              	Motto:"Tuvalu mo te Atua"( Tuvaluan)

              "Tuvalu for the Almighty"
            


            
              	Anthem: Tuvalu mo te Atua(Tuvaluan)

              Tuvalu for the Almighty

              Royal anthem: God Save the Queen
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              	Capital

              	Funafuti

            


            
              	Official languages

              	Tuvaluan, English
            


            
              	Demonym

              	Tuvaluan
            


            
              	Government

              	Parliamentary Democracy with a Constitutional monarchy
            


            
              	-

              	Queen

              	Elizabeth II
            


            
              	-

              	Governor General

              	Filoimea Telito
            


            
              	-

              	Prime Minister

              	Apisai Ielemia
            


            
              	Independence
            


            
              	-

              	from the UK

              	1 October 1978
            


            
              	Area
            


            
              	-

              	Total

              	26km( 226th)

              10 sqmi
            


            
              	-

              	Water(%)

              	negligible
            


            
              	Population
            


            
              	-

              	July 2007estimate

              	11,992( 222nd)
            


            
              	-

              	Density

              	441/km( 22nd)

              1,142/sqmi
            


            
              	GDP( PPP)

              	2002estimate
            


            
              	-

              	Total

              	$14.94 million( 228th)
            


            
              	-

              	Per capita

              	$1,600 (2002 estimate)( unranked)
            


            
              	HDI(2003)

              	n/a(unranked)( n/a)
            


            
              	Currency

              	Tuvaluan dollar

              Australian dollar ( AUD)
            


            
              	Time zone

              	( UTC+12)
            


            
              	Internet TLD

              	.tv
            


            
              	Calling code

              	+688
            

          


          Tuvalu (IPA: [t:u:'valu]), formerly known as the Ellice Islands, is a Polynesian island nation located in the Pacific Ocean midway between Hawaii and Australia. Its nearest neighbours are Kiribati, Samoa and Fiji. Comprising four reef islands and five true atolls with a gross land area of just 26 square kilometers (10 sqmi) it is the third-least populated independent country in the world, with only Vatican City and Nauru having fewer inhabitants. It is also the second-smallest member by population of the United Nations. In terms of physical land size, Tuvalu is the fourth smallest country in the world, larger only than the Vatican City0.44 km; Monaco1.95 km and Nauru21 km.


          The first inhabitants of Tuvalu were Polynesian people. The islands came under Britain's sphere of influence in the late 19th century. The Ellice Islands were administered by Britain as part of a protectorate from 1892 to 1916 and as part of the Gilbert and Ellice Islands Colony from 1916 to 1974. In 1974 the Ellice Islanders voted for separate British dependency status as Tuvalu, separating from the Gilbert Islands which became Kiribati upon independence. Tuvalu became fully independent within The Commonwealth in 1978.


          


          History
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          Tuvaluans are a Polynesian people who settled the islands around 3000 years ago coming from Tonga and Samoa. During pre-European-contact times there was frequent canoe voyaging between the nearer islands. Eight of the 9 islands of Tuvalu were inhabited; thus the name, Tuvalu, means "eight standing together" in Tuvaluan. Possible evidence of fire in the Caves of Nanumanga may indicate human occupation thousands of years before that.


          Tuvalu was first sighted by Europeans in 1568 with the arrival of lvaro de Mendaa de Neira from Spain who also encountered the island of Niue but was unable to land.


          No other Europeans turned up again until the late 1700s when other European explorers reached the area. By the early 1800s whalers were roving the Pacific though visiting Tuvalu only infrequently, because of the difficulties of landing ships on the atolls, and no settlements were established by them.


          Peruvian slave raiders (" blackbirders") combed the Pacific between 1862 and 1864 and Tuvalu was one of the hardest-hit Pacific island groups with over 400 people taken from Funafuti and Nukulaelae, none of whom returned.


          In 1865 the London Missionary Society, Protestant congregationalists, began their process of evangelisation of Tuvalu and the people's conversion to Christianity was complete by the 1920s. Also in the late 1800s, European traders began to live on the islands hoping to profit from local resources.
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          In 1892 the islands became part of the British protectorate known as the Ellice Islands. The protectorate was incorporated into the Gilbert and Ellice Islands Colony in 1916. In 1943, during World War II, Tuvalu was selected as an operations base for Allied forces battling the Japanese in the Pacific. Thousands of marines were stationed there until December 1945.


          In 1974 ethnic differences within the colony caused the Polynesians of the Ellice Islands to vote for separation from the Micronesians of the Gilbert Islands (to become Kiribati). The following year the Ellice Islands became the separate British colony of Tuvalu. Independence was granted in 1978.


          Tuvalu Independence Day is celebrated on 1 October. In 1979 Tuvalu signed a treaty of friendship with the United States that recognized Tuvalu's rightful possession of four small islands formerly claimed by the United States.


          As low-lying islands, lacking a surrounding shallow shelf, the island communities of Tuvalu are especially susceptible to changes in sea level and storm patterns that hit the island undissipated. It is estimated that a sea level rise of 2040centimetres (816 inches) in the next 100 years could make Tuvalu uninhabitable. The South Pacific Applied Geoscience Commission ( SOPAC) suggests that while Tuvalu is vulnerable to climate change there are additional environmental problems such as population growth and poor coastal management that are affecting sustainable development on the island. SOPAC ranks the country as extremely vulnerable using the Environmental Vulnerability Index. While some commentators have called for the relocation of the population of Tuvalu to Australia, New Zealand, or Kioa (Fiji), the former Prime Minister Maatia Toafa said his government did not regard rising sea levels as such a threat that the entire population would need to be evacuated. In spite of persistent Internet rumours that New Zealand has agreed to accept an annual quota of 75 evacuees, the annual residence quota of 75 Tuvaluans under the Pacific Access Category (and 50 places for people from Kiribati) replaced the previous Work Schemes from the two countries and are not related to environmental concerns.


          


          Politics


          Tuvalu is a constitutional monarchy and Commonwealth realm, with Queen Elizabeth II recognised as the official Queen of Tuvalu. She is represented in Tuvalu by a Governor General, who is appointed upon the advice of the Prime Minister. The local unicameral parliament, or Fale I Fono, has 15 members and is elected every four years. Its members elect a Prime Minister who is the head of government. The Cabinet is appointed by the Governor General on the advice of the Prime Minister. Some elders also exercise informal authority on a local level. There are no formal political parties and election campaigns are largely on the basis of personal/family ties and reputation.


          The highest court in Tuvalu is the High Court; there are eight Island Courts with limited jurisdiction. Rulings from the High Court can be appealed to the Court of Appeal in Fiji.


          Tuvalu has no regular military forces, and spends no money on the military. Its police force includes a Maritime Surveillance Unit for search and rescue missions and surveillance operations. The police have a Pacific-class patrol boat (Te Mataili) provided by Australia under the Pacific Patrol Boat Program for use in maritime surveillance and fishery patrol.


          The government of Tuvalu is represented in the United Kingdom by an honorary consul, based at Tuvalu House, London.


          


          Districts
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          Tuvalu's small population is distributed across 9 islands, 5 of which are atolls. The smallest island, Niulakita, was uninhabited until it was resettled by people from Niutao in 1949.


          Local government districts consisting of more than one islet:


          
            	Funafuti


            	Nanumea


            	Nui


            	Nukufetau


            	Nukulaelae


            	Vaitupu

          


          Local government districts consisting of only one island:
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            	Niulakita


            	Niutao
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          Foreign relations


          Tuvalu maintains close relations with Fiji, New Zealand, Australia and the United Kingdom. It has diplomatic relations with the Republic of China (Taiwan); Taiwan maintains the only resident embassy in Tuvalu and has a large assistance program in the islands.


          Tuvalu became a member of United Nations in 2000 and maintains a mission at the UN in New York. A major international priority for Tuvalu in the UN, at the World Summit on Sustainable Development in Johannesburg and in other international fora is promoting concern about global warming and possible sea level rise. Tuvalu advocates ratification and implementation of the Kyoto Protocol. It also is a member of the Asian Development Bank.


          Tuvalu is a party to a treaty of friendship with the United States, signed soon after independence and ratified by the U.S. Senate in 1983, under which the United States renounced prior territorial claims to four Tuvaluan islands under the Guano Act.


          


          Geography
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          Tuvalu consists of four reef islands and five true atolls. Its small, scattered group of atolls has poor soil and a total land area of only about 26 square kilometres (less than 10sq.mi.) making it the fourth smallest country in the world. The land is very low lying with narrow coral atolls. Funafuti is the largest atoll of the nine low reef islands and atolls that form the Tuvalu volcanic island chain. It comprises numerous islets around a central lagoon that is approximately 25.1 kilometres (15.6 mi) (N-S) by 18.4 kilometres (11.4mi) (W-E), centred on 1797E and 830S. An annular reef rim surrounds the lagoon, with several natural reef channels.


          The highest elevation is five meters (16ft) above sea level, which gives Tuvalu the second-lowest maximum elevation of any country (after the Maldives). Because of this low elevation, the islands that make up this nation may be threatened by any future sea level rise. Under such circumstances, the population may evacuate to New Zealand, Niue or the Fijian island of Kioa. Additionally, Tuvalu is affected by what is known as a King Tide, which can raise the sea level higher than a normal high tide. In the future, this may threaten to submerge the nation entirely.


          Tuvalu has very poor land and the soil is hardly usable for agriculture. There is almost no reliable supply of drinking water.


          Tuvalu has westerly gales and heavy rain from November to March and tropical temperatures moderated by easterly winds from March to November.


          


          Economy


          Tuvalu has almost no natural resources, and its main form of income consists of foreign aid. Virtually the only jobs in the islands that pay a steady wage or salary are with the government. Subsistence farming and fishing remain the primary economic activities, particularly off the capital island of Funafuti. Government revenues largely come from the sale of stamps and coins, fishing licenses and worker remittances.


          About 800 Tuvaluans previously worked in Nauru in the phosphate mining industry or aboard foreign ships as sailors. When phosphate mining ceased in Nauru, 378 Tuvaluans were stranded in the country until they were repatriated in 2006 by a joint program in which Australia, New Zealand, and the EU paid most of the cost of their return passage, and Taiwan paid the back wages they were owed. Substantial income is received annually from an international trust fund established in 1987 by Australia, New Zealand, and the United Kingdom and supported also by Japan and South Korea. This fund grew from an initial $17 million to over $35 million in 1999. The US government is also a major revenue source for Tuvalu, with 1999 payments from a 1988 treaty on fisheries at about $9 million, a total which is expected to rise annually. In an effort to reduce its dependence on foreign aid, the government is pursuing public sector reforms, including privatization of some government functions and personnel cuts of up to 7%.


          In 1998, Tuvalu began deriving revenue from use of its area code for "900" lines and from the sale of its " .tv" Internet domain name. In 2000, Tuvalu negotiated a contract leasing its Internet domain name " .tv" for $50 million in royalties. However, the Canadian entrepreneur who negotiated the deal, Jason Chapnik, was unable to raise the $50 million in the contracted time period, and the contract eventually fell into other hands.


          Due to the country's remoteness, tourism does not provide much income; a hundred tourists are estimated to visit Tuvalu annually. Almost all visitors are government officials, aid workers, non-governmental organization officials or consultants.


          Tuvalu allegedly participated in Japan's vote-buying scheme at the International Whaling Commission in 2006. Greenpeace maintains that vote-buying took place and Tuvalu was one of the countries to receive economic assistance from Japan in 2006.


          


          Demographics
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          The island population has more than doubled since 1980 and was estimated to reach 11,810 in July 2006. The population of Tuvalu is primarily of Polynesian ethnicity; about 4% of the population is Micronesian. About 97% of the Tuvaluans are members of the Church of Tuvalu, a Protestant Christian church. The religion has been mixed with some elements of the indigenous religions. Other religions practised on the island include Seventh-Day Adventist (1.4%) and Bah' (1%).


          The Tuvaluan language is spoken by virtually everyone, while a language very similar to Gilbertese is spoken on Nui. English is also an official language, but is not spoken in daily use. Parliament and official functions are conducted in Tuvaluan.


          


          Culture


          The traditional community system still survives to a large extent on Tuvalu. Each family has its own task, or salanga, to perform for the community, such as fishing, house building or defence. The skills of a family are passed on from father to son.


          A traditional sport played in Tuvalu is kilikiti, which is similar to cricket.


          Traditional music prior to European contact included poems performed in a sort of monotonal recitation, though this tradition has since become extinct, as well as work songs which the women performed to encourage the men while they worked.


          The most famous form of Tuvaluan dance music, fatele, is influenced by European melody and harmony and is competitive, with each island divided into two sides.


          The two primary traditional dances of Tuvalu are the fakanu and fakaseasea. Of these, the fakanu has since died out, though the fakaseasea lives on, performed only by elders.


          


          Transportation


          
            	Main article: Transportation in Tuvalu

          


          Funafuti International Airport serves the country.


          
            Retrieved from " http://en.wikipedia.org/wiki/Tuvalu"
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          A typewriter is a mechanical or electromechanical device with a set of "keys" that, when pressed, cause characters to be printed on a medium, usually paper. For much of the 20th century, typewriters were indispensable tools in business offices and for many professional writers. By the end of the 1980s, word processor applications on personal computers had largely replaced the tasks previously accomplished with typewriters. Typewriters, however, remain popular in the developing world and among some niche markets.


          Manufacturers of typewriters have included E. Remington and Sons, IBM, Imperial typewriters, Oliver Typewriter Company, Olivetti, Royal Typewriter Company, Smith Corona, Underwood Typewriter Company.


          


          History


          


          Early innovations
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          No single person or nation can be credited with the invention of the typewriter. As with the light bulb, automobile, telephone, and telegraph, a number of people contributed insights and inventions that eventually resulted in commercially successful instruments. In fact, historians have estimated that some form of typewriter was invented 52 times as tinkerers tried to come up with a workable design.


          In 1714, Henry Mill obtained a patent in Britain for a machine that, from the patent, appears to have been similar to a typewriter, but nothing further is known. Other early developers of typewriting machines include Pellegrino Turri, who also invented carbon paper. Many of these early machines, including Turri's, were developed to enable the blind to write.


          In 1829, William Austin Burt patented a machine called the " Typographer." Like many other early machines, it is sometimes listed as the "first typewriter"; the Science Museum (London) describes it merely as "the first writing mechanism whose invention was documented," but even that claim may be excessive, since Turri's machine is well known. Even in the hands of its inventor, it was slower than handwriting. Burt and his promoter John D. Sheldon never found a buyer for the patent, and it was never commercially produced. Because it used a dial to select each character rather than keys, it was called an "index typewriter" rather than a "keyboard typewriter," if it is to be considered a typewriter at all.


          By the mid-1800s, the increasing pace of business communication was creating a need for mechanization of the writing process. Stenographers and telegraphers could take down information at rates up to 130 words per minute, but a writer with a pen was limited to about 30 words per minute (the 1853 speed record). From 1829 to 1870, many printing or typing machines were patented by inventors in Europe and America, but none went into commercial production.


          Charles Thurber developed multiple patents; his first, in 1843, was developed as an aid to the blind. See Charles Thurber's 1845 Chirographer, as an example. In 1855, the Italian Giuseppe Ravizza created a prototype typewriter called "Cembalo scrivano o macchina da scrivere a tasti." It was an advanced machine that let the user see the writing as it was typed. In 1861, Father Francisco Joo de Azevedo, a Brazilian priest, made his own typewriter with basic materials and tools, such as wood and knives. D. Pedro I, the Brazilian emperor, in that same year, presented a gold medal to Father Azevedo for this invention. Many Brazilian people as well as the Brazilian federal government recognize Fr. Azevedo as the real inventor of the typewriter, a claim that has been the subject of some controversy. Between 1864 and 1867 Peter Mitterhofer, a carpenter from South Tyrol (then Austria) developed several models of a typewriter and a fully functioning prototype in 1867.
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          In 1865, Rev. Rasmus Malling-Hansen of Denmark invented the Hansen Writing Ball, which went into commercial production in 1870 and was the first commercially sold typewriter. It was a success in Europe and was reported as being used in offices in London as late as 1909. In addition, Malling-Hansen used a solenoid escapement to return the carriage on some of his models and was a responsible candidate for the first "electric" typewriter. From the book Hvem er Skrivekuglens Opfinder?, written by Malling-Hansen's daughter, Johanne Agerskov, we know that, in 1865, Malling-Hansen made a porcelain model of the keyboard of his writing ball and experimented with different placements of the letters to achieve the fastest writing speed. Malling-Hansen placed the letters on short pistons that went directly through the ball and down to the paper. This, together with placement of the letters so that the fastest writing fingers struck the most frequently used letters, made the Hansen Writing Ball the first typewriter to produce text substantially faster than a person could write by hand.


          Malling-Hansen developed his typewriter further through the 1870s and 1880s and made many improvements, but the writing head remained the same. On the first model of the writing ball from 1870, the paper was attached to a cylinder inside a wooden box. In 1874, the cylinder was replaced by a carriage, moving beneath the writing head. Then, in 1875, the well-known tall model was patented and it was the first of the writing balls that worked without electricity. Malling-Hansen attended the world exhibitions in Vienna in 1873 and Paris in 1878. At both exhibitions, he received the first-prize medals for his invention.
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          The first typewriter to be commercially successful was invented in 1867 by Christopher Sholes, Carlos Glidden and Samuel W. Soule in Milwaukee, Wisconsin. Sholes soon disowned the machine and refused to use or even to recommend it. The patent (US 79,265) was sold for $12,000 to Densmore and Yost, who made an agreement with E. Remington and Sons (then famous as a manufacturer of sewing machines) to commercialize what was known as the Sholes and Glidden Type-Writer. Remington started production of its first typewriter on March 1, 1873, in Ilion, New York. Another early typewriter manufacturer was Underwood.
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          The ability to view what is typed, as it is typed, is taken for granted today. In most early keyboard typewriters, however, the typebars struck upward against the bottom of the platen. Thus, what was typed was not visible until the typing of subsequent lines caused it to scroll into view. The difficulty with any other arrangement was ensuring that the typebars fell back into place reliably when the key was released. This was eventually achieved with various ingenious mechanical designs and so-called "visible typewriters", such as the Oliver typewriter, were introduced in 1895. Surprisingly, the older style continued in production to as late as 1915.


          


          Standardization
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          By about 1910, the "manual" or "mechanical" typewriter had reached a somewhat standardized design. There were minor variations from one manufacturer to another, but most typewriters followed the concept that each key was attached to a typebar that had the corresponding letter molded, in reverse, into its striking head. To have letters typed in exact location, the typebar was guided all its way till the ribbon by segment. When a key was struck briskly and firmly, the typebar hit a ribbon (usually made of inked fabric) stretched in front of a cylindrical platen that moved back and forth. The paper was rolled around by the typewriter's platen, which was then rotated by the "carriage return" lever (at the far left) into position for each new line of text.


          A significant innovation was the Shift key. This key physically "shifted" the basket of typebars, so that a different portion of the bar would come in contact with the ribbon/platen. The result is that each typebar could type two different characters, cutting the number of keys and typebars in half (and simplifying the internal mechanisms considerably). The obvious use for this was to allow letter keys to type both upper and lower case, but normally the number keys were also duplexed, allowing access to special symbols such as percent (%) and ampersand (&). With the Shift key, manufacturing costs (and therefore purchase price) were greatly reduced, and typist operation was simplified; both factors contributed greatly to mass adoption of the technology.


          Because the Shift key required more force to push (its mechanism was moving a much larger mass than other keys), and was operated by the "pinky" finger (normally the weakest finger on the hand), it was difficult to hold the Shift down for more than two or three consecutive strokes. The "Shift Lock" key (the precursor to the modern Caps Lock) allowed the shift operation to be maintained indefinitely. Unlike the today's Caps Lock, however, the Shift Lock was a two-key operation: Shift would be held down, and the Shift Lock (normally directly above) would be pressed simultaneously, triggering a simple lock mechanism. To unlock, Shift was tapped again, releasing both keys and unshifting the basket.


          Some ribbons were inked in black and red stripes, each being half the width and the entire length of the ribbon. A lever on most machines allowed switching between colors, which was useful for bookkeeping entries where negative amounts had to be in red.


          In the 1940s, a silent typewriter was marketed, but it failed, leading some observers to the conclusion that the clickety-clack of the typical typewriter was a consumer preference.


          


          Electric designs


          Although electric typewriters would not achieve widespread popularity until nearly a century later, the basic groundwork for the electric typewriter was laid by the Universal Stock Ticker, invented by Thomas Edison in 1870. This device remotely printed letters and numbers on a stream of paper tape from input generated by a specially designed typewriter at the other end of a telegraph line.


          The first electric typewriter was produced by the Blickensderfer Manufacturing Company, of Stamford, Connecticut, in 1902. While never marketed commercially, this was the first known typewriter to use a typewheel rather than individual typebars, although the element was cylindrical rather than ball-shaped. The next step in the development of the electric typewriter came in 1909, when Charles and Howard Krum file a patent for the first practical teletype machine. The Krums' machine also used a typewheel rather than individual typebars. While innovative, neither of these machines reached the business or personal consumer.


          Electrical typewriter designs removed the direct mechanical connection between the keys and the element that struck the paper. Not to be confused with later electronic typewriters, electric typewriters contained only a single electrical component: the motor. Where the keystroke had previously moved a typebar directly, now it engaged mechanical linkages that directed mechanical power from the motor into the typebar. This was also true of the forthcoming IBM Selectric.


          IBM and Remington Rand electric typewriters were the leading models until IBM introduced the IBM Selectric typewriter, which replaced the typebars with a spherical element (or typeball) slightly larger than a golf ball, with the reverse-image letters molded around its surface. The Selectric used a system of latches, metal tapes, and pulleys driven by an electric motor to rotate the ball into the correct position and then strike it against the ribbon and platen. The typeball moved laterally in front of the paper instead of the former platen-carrying carriage moving the paper across a stationary print position.
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          The typeball design had many advantages, especially the elimination of "jams" (when more than one key was struck at once and the levers became entangled) and in the ability to change the typeball, allowing multiple fonts to be used in a single document. Selectric mechanisms were widely incorporated into computer terminals in the 1960s, because the typing mechanism (a) was reasonably fast and jam-free, (b) could produce high quality output compared to competitors such as Teletype machines, (c) could be initiated by a short, low-force mechanical action, (d) did not require the movement of a heavy "type basket" to shift between lower- and upper-case, and (e) did not require the platen roller assembly to move from side to side (a problem with continuous-feed paper). The IBM 2741 terminal was a popular example of a Selectric-based computer terminal, and similar mechanisms were employed as the console devices for many IBM System/360 computers. These mechanisms used "ruggedized" designs compared to those in standard commercial typewriters.


          IBM also gained an advantage by marketing more heavily to schools than did Remington, with the idea that students who learned to type on an IBM Electric would later choose IBM typewriters over the competition in the workplace as businesses replaced their old manual models.


          Later models of IBM Executives and Selectrics replaced inked fabric ribbons with "carbon film" ribbons that had a dry black or colored powder on a clear plastic tape. These could be used only once, but later models used a cartridge that was simple to replace. A side effect of this technology was that the text typed on the machine could be easily read from the used ribbon, raising issues where the machines were used for preparing classified documents (ribbons had to be accounted for to ensure that typists didn't carry them from the facility). In fact, a document reconstructed from a used carbon ribbon was the key to solving a crime in an episode of Columbo.
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          A variation known as "Correcting Selectrics" introduced a correction feature, where a sticky tape in front of the print ribbon could remove the black-powdered image of a typed character, eliminating the need for white dab-on paint or hard erasers that could tear the paper. These machines also introduced selectable "pitch" so that the typewriter could be switched between pica (10 characters per inch) and elite (12 per inch), even within one document. Even so, all Selectrics were monospacedeach character and letterspace was allotted the same width on the page, from a capital "W" to a period. Although IBM had produced a successful typebar-based machine with three levels of proportional spacing, called the IBM Executive, no proportionally spaced Selectric office typewriter was ever introduced. There were, however, two other machines with fully proportional spacing: the expensive Selectric Composer, which was capable of right-margin justification and was considered a typesetting machine rather than a typewriter; and the more reasonably priced IBM Electronic Typewriter 50, which was capable of proportional spacing but not right-justifying. By 1970, as offset printing began to replace letterpress printing, the Composer would be adapted as the output unit for a typesetting system. The system included a computer-driven input station to capture the key strokes on magnetic tape and insert the operator's format commands, and a Composer unit to read the tape and produce the formatted text for photo reproduction.


          The final major development of the typewriter was the "electronic" typewriter. Most of these replaced the typeball with a daisy wheel mechanism (a disk with the letters molded on the outside edge of the "petals"). A plastic daisy-wheel was much simpler and cheaper than the typeball but also wore out more easily. Some electronic typewriters were in essence dedicated word processors with internal memory and cartridge or diskette external memory-storage devices. Unlike the Selectrics and earlier models, these really were "electronic" and relied on integrated circuits and multiple electromechanical components.


          


          Computer/typewriter hybrids


          Towards the end of the commercial popularity of typewriters in the 1980s, a number of hybrid designs combining features of computer printers and typewriters were introduced.


          These typically incorporated keyboards from existing models of typewriters and the printing mechanism of dot-matrix printers. The generation of teletypes with impact pin-based printing engines was not adequate for the demanding quality required for typed output. Newly developed, thermal transfer technologies used in thermal label printers had become technically feasible for typewriters.


          IBM produced a series of typewriters called Thermotronic with letter-quality output and correcting tape along with printers tagged Quietwriter. Brother extended the life of their typewriter product line with similar products. DEC meanwhile had the DECwriter.


          The development of these proprietary printing engines provided the vendors with exclusive markets in consumable ribbons and the possibility to use standardised printing engines with varying degrees of electronic and software sophistication to develop product lines.


          The increasing dominance of personal computers, the introduction of low-cost, truly high-quality, laser and inkjet printer technologies, and the pervasive use of web publishing, email and other electronic communication techniques have largely replaced typewriters.


          


          Legacy


          


          Keyboard layouts: "QWERTY" and others
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          The 1874 Sholes & Glidden typewriters established the " QWERTY" layout for the letter keys. During the period in which Sholes and his colleagues were experimenting with this invention, other keyboard arrangements were apparently tried, but these are poorly documented. The near-alphabetical sequence on the "home row" of the QWERTY layout (a-s-d-f-g-h-j-k-l) demonstrates that a straightforward alphabetical arrangement was the original starting point. The QWERTY layout of keys has become the de facto standard for English-language typewriter and computer keyboards. Other languages written in the Latin alphabet sometimes use variants of the QWERTY layouts, such as the French AZERTY, the Italian QZERTY, and the German QWERTZ layouts.


          The QWERTY layout is not the most efficient layout possible, since it requires a touch-typist to move his or her fingers between rows to type the most common letters. A popular story suggests that it was designed and used for early typewriters exactly because it was so inefficient; it slowed a typist down so as to reduce the frequency of the typewriter's typebars wedging together and jamming the machine. Another story is that the QWERTY layout allowed early typewriter salesmen to impress their customers by being able to easily type out the example word "typewriter" without having learnt the full keyboard layout, because "typewriter" can be spelled purely on the top row of the keyboard. The most likely explanation is that the QWERTY arrangement was designed to reduce the likelihood of internal clashing by placing commonly used combinations of letters farther from each other inside the machine. This allowed the user to type faster without jamming. Unfortunately, no definitive explanation for the QWERTY keyboard has been found, and typewriter aficionados continue to debate the issue.


          A number of radically different layouts such as Dvorak have been proposed to reduce the perceived inefficiencies of QWERTY, but none have been able to displace the QWERTY layout; their proponents claim considerable advantages, but so far none has been widely used. The Blickensderfer typewriter with its DHIATENSOR layout may have possibly been the first attempt at optimizing the keyboard layout for efficiency advantages.


          Many old typewriters do not contain a separate key for the numeral 1 or the exclamation point, and some even older ones also lack the numeral zero. Typists who learned on these machines learned the habit of using the lowercase letter l for the digit 1, and the uppercase O for the zero. The exclamation point was a three-stroke combination of an apostrophe, a backspace, and a period. These characters were omitted to simplify design and reduce manufacturing and maintenance costs; they were chosen specifically because they were "redundant" and could be recreated using other keys. On modern keyboards, the exclamation point is the shifted character on the 1 key, a direct result of the heritage that these were the last characters to become "standard" on keyboards.


          Many non-Latin alphabets have keyboard layouts that have nothing to do with QWERTY. The Russian layout, for instance, puts the common trigrams ыва, про, and ить on adjacent keys so that they can be typed by rolling the fingers. The Greek layout, on the other hand, is a variant of QWERTY.


          


          Computer jargon


          Several words of the 'typewriter age' have survived into the personal computer era. Examples include:


          
            	carbon copy  now in its abbreviated form "CC" designating copies of email messages (with no carbon paper involved, at least not until potential printouts);


            	cursor  a marker used to indicate where the next character will be printed


            	carriage return (CR)  indicating an end of line and return to the first column of text (and on some computer platforms, advancing to the next line)


            	line feed (LF), aka 'newline'  standing for moving the cursor to the next on-screen line of text in a word processor document (and on the eventual printout(s) of the document).


            	backspace  a keystroke that moved the cursor backwards one position (on a physical platen, this is the exact opposite of the space key), for the purpose of overtyping a character. This could be for combining characters (e.g. an apostrophe, backspace, and period make an exclamation point), or for correction such as with the correcting tape that developed later.


            	cut and paste  taking text, a table, or an image and pasting it into a document; originally used when such compound documents were created using manual paste up techniques.


            	tty, short for teletypewriter, is used in Unix-like operating systems to designate a given "terminal".


            	Shift  Today being a simple function key to make uppercase letters, different symbols, and whatnot, but in the age of typewriters it meant literally shifting the print carriage to allow a different stamp (such as a D instead of a d) to press into the ribbon and print on a page.

          


          


          Effect on culture


          
            [image: "Get out! Can't you see I'm busy." Early 20th century humorous postcard; boss man puts his arm around female typist]
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          When Remington first started marketing typewriters, the company assumed the machine would not be used for composing but for transcribing dictation, and that the person typing would be a woman. Flowers were printed on the casing of early models to make the machine seem more comfortable for women to use. In the United States, women often started in the professional workforce as typists; in fact, according to the 1910 U.S. census, 81 percent of typists were female. With more women brought out of the home and into offices, there was some concern about the effects this would have on the morals of society. The " typewriter girl" became part of the iconography of early-twentieth-century typography. The " Tijuana bibles"  dirty comic books produced in Mexico for the American market, starting in the 1930s  often featured women typists. In one panel, a businessman in a three-piece suit, ogling his secretarys thigh, says, "Miss Higby, are you ready forahem!erdictation?"


          The famous quote by Marcus Glenn, "Live by the typewriter, die by the typewriter!" also dates from this period.


          


          Correction methods


          According to the standards taught in secretarial schools in the mid-1900s, a business letter was supposed to have no mistakes and no visible corrections. Accuracy was prized as much as speed. Indeed, typing speeds, as scored in proficiency tests and typewriting speed competitions, included a deduction of ten words for every mistake. Corrections were, of course, necessary, and several methods were used.


          The traditional method involved the use of a special typewriter eraser made of hard rubber that contained an abrasive material. It was in the shape of a thin, flat, disk, approximately 2 in (50 mm) in diameter by 1/8 in (3 mm) thick, allowing for erasure of individual typed letters. Business letters were typed on heavyweight, high-rag-content bond paper, not merely to provide a luxurious appearance, but also to stand up to erasure. Typewriter erasers were often equipped with a brush for clearing eraser crumbs and paper dust, and using the brush properly was an important element of typewriting skill (if erasure detritus fell into the typewriter, a small buildup could cause the typebars to jam in their narrow supporting grooves).


          Erasing a set of carbon copies was particularly difficult, and called for the use of a device called an eraser shield to prevent the pressure of erasure on the upper copies from producing carbon smudges on the lower copies.


          Paper companies produced a special form of typewriter paper called erasable bond (for example, Eaton's Corrasable Bond). This incorporated a thin layer of material that prevented ink from penetrating and was relatively soft and easy to remove from the page. An ordinary soft pencil eraser could quickly produce perfect erasures on this kind of paper. However, the same characteristics that made the paper erasable made the characters subject to smudging due to ordinary friction and deliberate alteration after the fact, making it unacceptable for business correspondence, contracts, or any archival use.


          In the 1950s and 1960s, correction fluid made its appearance, under brand names such as Liquid Paper, Wite-Out and Tipp-Ex. This was a kind of opaque, white, fast-drying paint that produced a fresh white surface onto which a correction could be retyped. However, when held to the light, the covered-up characters were visible, as was the patch of dry correction fluid (which was never perfectly flat, and never a perfect match for the colour, texture, and luster of the surrounding paper). The standard trick for solving this problem was photocopying the corrected page, but this was possible only with high quality photocopiers.


          Dry correction products (such as correction paper) under brand names such as "Ko-Rec-Type" were introduced in the 1970s and functioned like white carbon paper. A strip of the product was placed over the letters needing correction, and the incorrect letters were retyped, causing the black character to be overstruck with a white overcoat. Similar material was soon incorporated in carbon-film electric typewriter ribbons; like the traditional two-colour black-and-red inked ribbon common on manual typewriters, a black/white correcting ribbon became commonplace on electric typewriters.


          The pinnacle of this kind of technology was the IBM Electronic Typewriter series. These machines, and similar products from other manufacturers, used a separate correction ribbon and a character memory. With a single keystroke, the typewriter was capable of automatically reversing and overstriking the previous characters with minimal marring of the paper. White cover-up or plastic lift-off correction ribbons are used with fabric ink or carbon film typing ribbons, respectively.


          


          Typing speed records and speed contests


          During the 1920s through 1940s, typing speed was an important secretarial qualification and typing contests were popular and often publicized by typewriter companies as promotional tools.


          As of 2005, Barbara Blackburn was the fastest English language typist in the world, according to The Guinness Book of World Records. Using the Dvorak Simplified Keyboard, she has maintained 150 words per minute (wpm) for 50 minutes, and 170 wpm for shorter periods. She has been clocked at a peak speed of 212 wpm. Blackburn, who failed her typing class in high school, first encountered the Dvorak keyboard in 1938, quickly learned to achieve very high speeds, and occasionally toured giving speed-typing demonstrations during her secretarial career. She appeared on The David Letterman Show and was deeply offended by Letterman's comedic treatment of her skill. Blackburn died in April 2008.


          


          Authors and writers who had unusual relationships with typewriters
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          Early adopters


          The philosopher Friedrich Nietzsche used a typewriter in an attempt to stem his migraine headaches and his incipient blindness. Mark Twain was the first important writer to present a publisher with a typewritten manuscript (for Life on the Mississippi). Henry James dictated to a typist.


          


          Others


          E.E. Cummings may have been the first poet to deliberately create poetic high jinks with a typewriter. His grasshopper poem is perhaps the most famous example.


          William S. Burroughs wrote in some of his novels  and possibly believed  that "a machine he called the 'Soft Typewriter' was writing our lives, and our books, into existence," according to a book review in The New Yorker. And, in the film adaptation of his novel, "Naked Lunch," his typewriter is a living, insect-like entity (voiced by Burroughs himself) and actually dictates the book to him.


          Ernest Hemingway used to write his books standing up in front of a Royal typewriter suitably placed on a tall bookshelf. This typewriter, still on its bookshelf, is kept in Finca Vigia, Hemingway's Havana house (now a museum) where he lived until 1960--the year before his death.


          Jack Kerouac, a fast typist at 100 words per minute, typed On the Road on a roll of paper so he wouldn't be interrupted by having to change the paper, pushing him back into the worlds inauthenticity. Within two weeks of starting to write On the Road, Kerouac had a single, single-spaced paragraph, 120 feet long. Some scholars say the scroll was shelf paper; others contend it was a Thermo-fax roll; another theory is that the roll consisted of sheets of architects paper taped together. Another fast typist of the Beat period was Richard Brautigan, who said that he thought out the plots of his books in detail beforehand, then typed them out at speeds approaching 90 to 100 words a minute.


          Tom Robbins waxes philosophical about the Remington SL3, a typewriter that he bought to write Still Life with Woodpecker, and eventually does away with it because it is too complicated and inhuman of a machine for the writing of poetry.


          After completing the novel Beautiful Losers, Leonard Cohen is said to have flung his typewriter into the Aegean Sea.


          


          Late users


          Andy Rooney and William F. Buckley Jr. were among many writers who were very reluctant to switch from typewriters to computers. David Sedaris used a typewriter to write his essay collections through Me Talk Pretty One Day at least.


          


          Typewriters in popular culture


          


          In music


          
            	The composer Leroy Anderson wrote a short piece of music for orchestra and typewriter, which has since been used as the theme for numerous radio programs.

          


          
            	The Pulitzer Prizewinning musical comedy How To Succeed In Business Without Really Trying (music and lyrics by Frank Loesser) is a satire set in the world of big business and features typewriter sound effects in the song "A Secretary Is Not A Toy."

          


          
            	The Winnipeg band Poor Tree incorporates typewriters into its music. Two to three members would type a poem while reading them at the same time, interlocking the lines, words and sounds.

          


          
            	The Dolly Parton song " 9 to 5" features typewriter noises as percussion.

          


          
            	The Tom Tom Club used the clacking keys of a typewriter to open its 1981 single Wordy Rappinghood.

          


          
            	On the album "Taking Tiger Mountain By Strategy," Brian Eno takes a typewriter solo in the song "China My China."

          


          
            	Multi-instrumentalist and composer Yann Tiersen has used the typewriter as a percussion instrument in a number of his compositions, notably "Pas si simple" on his 1996 album Rue des Cascades.

          


          


          In film


          
            	Typewriters in songs and ambient typewriter sounds are present throughout the 1985 movie Brazil.

          


          
            	Typewriters are foundational in the soundtrack for the 2007 film Atonement.

          


          
            	In the 1982 movie Tron, when the Master Control Program's defenses are destroyed, he reverts to his core form of an old man. The sound of typewriters is heard, associating him with obsolete technology.

          


          


          Forensic identification


          Because of the tolerances of the mechanical parts, slight variation in the alignment of the letters and their uneven wear, each typewriter has its individual "signature" or " fingerprint," allowing a typewritten document to be tracked back to the typewriter it was produced on. In the Eastern Bloc, typewriters (together with printing presses, copy machines, and later computer printers) were a controlled technology, with secret police in charge of maintaining files of the typewriters and their owners. (In the Soviet Union, the organization in charge of typewriters was the First Department of the KGB.) This posed a significant risk for dissidents and samizdat authors. This method of identification was also used in the trial of Alger Hiss. This was also a significant plot point in the Academy Award winning film The Lives of Others.


          Leopold and Loeb were firmly identified with kidnapping after a typewriter they used to type up a ransom note was traced back to a typewriter they owned.


          Black/white computer printers have their "fingerprints" as well, but to a lesser degree. Modern colour printers and photocopiers typically add printer identification encodinga steganographic pattern of minuscule yellow dots, encoding the printer's serial numberto the printout.


          Other forensic identification method can involve analysis of the ribbon ink.
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          Typhoid fever, also known as enteric fever or bilious fever, is an illness caused by the bacterium Salmonella enterica serovar typhi. Common worldwide, it is transmitted by the fecal-oral route  the ingestion of food or water contaminated with feces from an infected person. The bacteria then multiply in the blood stream of the infected person and are absorbed into the digestive tract and eliminated with the waste. The organism is a Gram-negative short bacillus that is motile due to its peritrichous flagella. Optimal temperature is 37 degrees Celsius.


          


          Symptoms


          Typhoid fever is characterized by a sustained fever as high as 40C (104F), profuse sweating, gastroenteritis, and diarrhea. Less commonly a rash of flat, rose-colored spots may appear.


          Classically, the course of untreated typhoid fever is divided into four individual stages, each lasting approximately one week. In the first week, there is a slowly rising temperature with relative bradycardia, malaise, headache and cough. Epistaxis is seen in a quarter of cases and abdominal pain is also possible. There is leukopenia with eosinopenia and relative lymphocytosis, a positive diazo reaction and blood cultures are positive for Salmonella typhi or paratyphi. The classic Widal test is negative in the first week.


          In the second week of the infection, the patient lies prostrated with high fever in plateau around 104F (40C) and bradycardia (Sphygmo-thermic dissociation), classically with a dicrotic pulse wave. Delirium is frequent, frequently calm, but sometimes agitated. This delirium gives to typhoid the nickname of "nervous fever". Rose spots appear on the lower chest and abdomen in around 1/3 patients. There are rhonchi in lung bases. The abdomen is distended and painful in the right lower quadrant where borborygmi can be heard. Diarrhea can occur in this stage: six to eight stools in a day, green with a characteristic smell, comparable to pea-soup. However, constipation is also frequent. The spleen and liver are enlarged (hepatosplenomegaly) and tender and there is elevation of liver transaminases. The Widal reaction is strongly positive with antiO and antiH antibodies. Blood cultures are sometimes still positive at this stage.


          In the third week of typhoid fever a number of complications can occur:


          
            	Intestinal hemorrhage due to bleeding in congested Peyer's patches; this can be very serious but is usually non-fatal.


            	Intestinal perforation in distal ileum: this is a very serious complication and is frequently fatal. It may occur without alarming symptoms until septicaemia or diffuse peritonitis sets in.


            	Encephalitis


            	Metastatic abscesses, cholecystitis, endocarditis and osteitis

          


          The fever is still very high and oscillates very little over 24 hours. Dehydration ensues and the patient is delirious (typhoid state). By the end of third week defervescence commences that prolongs itself in the fourth week.


          


          Diagnosis


          Diagnosis is made by blood, bone marrow or stool cultures and with the Widal test (demonstration of salmonella antibodies against antigens O-somatic and H-flagellar). In epidemics and less wealthy countries, after excluding malaria, dysentery or pneumonia, a therapeutic trial time with chloramphenicol is generally undertaken while awaiting the results of Widal test and blood cultures.


          


          Treatment
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          Typhoid fever in most cases is not fatal. Antibiotics, such as ampicillin, chloramphenicol, trimethoprim-sulfamethoxazole, and ciprofloxacin, have been commonly used to treat typhoid fever in developed countries. Prompt treatment of the disease with antibiotics reduces the case-fatality rate to approximately 1%.


          When untreated, typhoid fever persists for three weeks to a month. Death occurs in between 10% and 30% of untreated cases. Vaccines for typhoid fever are available and are advised for persons traveling in regions where the disease is common (especially Asia, Africa and Latin America). Typhim Vi is an intramuscular killed-bacteria vaccination and Vivotif is an oral live bacteria vaccination, both of which protect against typhoid fever. Neither vaccine is 100% effective against typhoid fever and neither protects against unrelated typhus.


          


          Resistance


          Resistance to ampicillin, chloramphenicol, trimethoprim-sulfamethoxazole and streptomycin is now common, and these agents have not been used as first line treatment now for almost 20 years. Typhoid that is resistant to these agents is known as multidrug-resistant typhoid (MDR typhoid).


          Ciprofloxacin resistance is an increasing problem, especially in the Indian subcontinent and Southeast Asia. Many centres are therefore moving away from using ciprofloxacin as first line for treating suspected typhoid originating in India, Pakistan, Bangladesh, Thailand or Vietnam. For these patients, the recommended first line treatment is ceftriaxone.


          There is a separate problem with laboratory testing for reduced susceptibility to ciprofloxacin: current recommendations are that isolates should be tested simultaneously against ciprofloxacin (CIP) and against nalidixic acid (NAL), and that isolates that are sensitive to both CIP and NAL should be reported as "sensitive to ciprofloxacin", but that isolates testing sensitive to CIP but not to NAL should be reported as "reduced sensitivity to ciprofloxacin". However, an analysis of 271 isolates showed that around 18% of isolates with a reduced susceptibility to ciprofloxacin ( MIC 0.1251.0 mg/l) would not be picked up by this method. It not certain how this problem can be solved, because most laboratories around the world (including the West) are dependent disc testing and cannot test for MICs.


          


          Transmission
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          Flying insects feeding on feces may occasionally transfer the bacteria through poor hygiene habits and public sanitation conditions. Public education campaigns encouraging people to wash their hands after toileting and before handling food are an important component in controlling spread of the disease. According to statistics from the United States Centre for Disease Control, the chlorination of drinking water has led to dramatic decreases in the transmission of typhoid fever in the U.S..


          A person may become an asymptomatic carrier of typhoid fever, suffering no symptoms, but capable of infecting others. According to the Centers for Disease Control approximately 5% of people who contract typhoid continue to carry the disease after they recover. The most famous asymptomatic carrier was Typhoid Mary. She was a young cook that was responsible for infecting about 25 people (killing three) in Oyster Bay, New York, in 1915. This was the first time a perfectly healthy person was known to be responsible for an "epidemic".


          


          Epidemiology
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          With an estimated 16-33 million cases of annually resulting in 500,000 to 600,000 deaths In endemic areas, the World Health Organisation identifies typhoid as a serious public health problem. Its incidence is highest in children between the ages of 5 and 19 years.


          


          Heterozygous advantage


          It is thought that cystic fibrosis may have risen to its present levels (1 in 1600 in UK) due to the heterozygous advantage that it confers against typhoid fever. The CFTR protein is present in both the lungs and the intestinal epithelium, and the mutant cystic fibrosis form of the CFTR protein prevents entry of the typhoid bacterium into the body through the intestinal epithelium.


          


          History


          Around 430426 B.C., a devastating plague, which some believe to have been typhoid fever, killed one third of the population of Athens, including their leader Pericles. The balance of power shifted from Athens to Sparta, ending the Golden Age of Pericles that had marked Athenian dominance in the ancient world. Ancient historian Thucydides also contracted the disease, but he survived to write about the plague. His writings are the primary source on this outbreak. The cause of the plague has long been disputed, with modern academics and medical scientists considering epidemic typhus the most likely cause. However, a 2006 study detected DNA sequences similar to those of the bacterium responsible for typhoid fever. Other scientists have disputed the findings, citing serious methodologic flaws in the dental pulp-derived DNA study. The disease is most commonly transmitted through poor hygiene habits and public sanitation conditions; during the period in question, the whole population of Attica was besieged within the Long Walls and lived in tents.


          In the late 19th century, typhoid fever mortality rate in Chicago averaged 65 per 100,000 people a year. The worst year was 1891, when the typhoid death rate was 174 per 100,000 persons. The most notorious carrier of typhoid feverbut by no means the most destructivewas Mary Mallon, also known as Typhoid Mary. In 1907, she became the first American carrier to be identified and traced. She was a cook in New York; some believe she was the source of infection for several hundred people. She is closely associated with forty-seven cases and three deaths. Public health authorities told Mary to give up working as a cook or have her gall bladder removed. Mary quit her job but returned later under a false name. She was detained and quarantined after another typhoid outbreak. She died of pneumonia after 26 years in quarantine.


          In 1897, Almroth Edward Wright developed an effective vaccine.


          Most developed countries saw declining rates of typhoid fever throughout first half of 20th century due to vaccinations and advances in public sanitation and hygiene. Antibiotics were introduced in clinical practice in 1942, greatly reducing mortality. At the present time, incidence of typhoid fever in developed countries is around 5 cases per 1,000,000 people per year.


          An outbreak in the Democratic Republic of Congo in 2004-05 recorded more than 42,000 cases and 214 deaths.


          


          Famous typhoid victims


          Famous people who have succumbed to the disease include:


          
            	Wilbur Wright Brother of Orville Wright


            	Abigail Adams, U.S. President John Adams's wife


            	Albert of Saxe-Coburg-Gotha, British prince consort, Queen Victoria's husband


            	John Buford


            	Stephen A. Douglas, US politician


            	Alexander Alexandrovich Friedman


            	Mark Hanna, US politician


            	Arnold Bennett, novelist


            	George Warrington Steevens, journalist and writer


            	Archduke Karl Ludwig of Austria


            	Mary Henrietta Kingsley


            	Joseph Lucas


            	Leland Stanford, Jr.


            	Henry Frederick Stuart, Prince of Wales, original heir to the throne of James I of England


            	Evangelista Torricelli


            	Godfrey Weitzel, major general in the Union army during the American Civil War


            	Ignacio Zaragoza


            	Belle Boyd the female confederate spy


            	Joseph Smith Jr., first Prophet of The Church of Jesus Christ of Latter Day Saints, aka Mormons. However, Joseph Smith Jr. did not die of typhoid, but contracted it as a young boy (7 years old).
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              	Formed

              	June 29, 2006
            


            
              	Dissipated

              	July 11, 2006
            


            
              	Highest

              winds

              	
                
                  
                    	185 km/h (115 mph) (10-minutesustained)
                  


                  
                    	240 km/h (150 mph) (1-minutesustained)
                  

                

              
            


            
              	Lowest pressure

              	930 hPa ( mbar)
            


            
              	Fatalities

              	At least 40 (mostly indirect)1
            


            
              	Damage

              	$330.7million (2006USD)

              $350million (2008USD)
            


            
              	Areas

              affected

              	Palau, Yap, eastern China, Ryūkyū Islands of Japan, South Korea, North Korea
            


            
              	Part of the

              2006 Pacific typhoon season
            

          


          Typhoon Ewiniar (international designation: 0603, JTWC designation: 04W, designated Typhoon Ester by PAGASA and sometimes called Super Typhoon Ewiniar) was the third named storm of the 2006 Pacific typhoon season and one that lasted for twelve days as a tropical cyclone, moving on a generally northward track. During its lifespan, it affected Palau, Yap, eastern China, the Ryūkyū Islands of Japan, South Korea as well as North Korea, briefly threatening to make landfall in North Korea before doing so in South Korea. Ewiniar is responsible for at least 40 deaths.


          


          Storm history
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          On June 29, a persistent tropical disturbance was classified as a tropical depression by the JTWC while east of Palau. The depression moved northwestward and was upgraded to Tropical Storm 04W by the JTWC the next day on June 30, while the JMA named the storm Tropical Storm Ewiniar at around the same time. The name "Ewiniar" was submitted by the Federated States of Micronesia, and refers to a traditional storm god of Chuuk.


          Ewiniar moved west-northwestward over the next two days, bringing heavy rain and localized flooding to the Yap Islands. Ewiniar turned to the northwest and reached its peak intensity of 130 knots (240 km/h or 150 mph) on the U.S. method of measuring windspeeds by one-minute averages, or 100knots (185km/h or 115mph) on the international method of measuring windspeeds by ten-minute averages, and its minimum pressure of 930hPa(mbar). Ewiniar turned northward and brushed eastern China, forcing evacuations in many cities.


          Ewiniar gradually weakened as it moved over colder waters, and made landfall in South Korea on July 10 as a severe tropical storm, having briefly threatened to make landfall on impoverished North Korea. Ewiniar passed within 50km (30miles) of Seoul as it moved across the country before becoming extratropical over the Sea of Japan the next day. Ewiniar had also earlier brushed the Ryūkyū Islands of Japan.


          


          Preparations


          


          People's Republic of China
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          As Ewiniar started to threaten the coast of China, the government in Beijing ordered emergency evacuations for all villagers in low-lying areas. A reported 7,634 people were evacuated from Ningbo, and over 8,000 ships were asked to return to dock in harbours in Ningbo and Zhoushan. The municipal flood control headquarters in Shanghai also asked officials to prepare for the approaching typhoon, which was forecast to begin affecting the city on July 9.


          


          Japan


          As Ewiniar started to approach the Ryūkyū Islands, Sasebo Naval Base in Kyūshū announced a Tropical Cyclone Condition of Readiness 3 at 4 p.m. local time on July 7, while a day earlier, on July 6, the USS Harpers Ferry had unanchored from the harbour for an area of safer weather conditions. The USS Essex also evacuated the area on July 7. The USS Juneau and USS Bowditch, however, both remained anchored in Sasebo, while the USS Guardian and USS Safeguard were both moved to a nearby dry dock.
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          All United States military stations and bases on Okinawa were put into a Tropical Cyclone Condition of Readiness 2 on July 7 with an upgrade to a Condition of Readiness 1 expected the following day, and Commander's Cup softball tournaments that had been scheduled for the weekend of July 8 and July 9 at Camp Hansen and Marine Corps Air Station Futenma had to be postponed. Tropical Cyclone Condition of Readiness 1E, which means that all outdoor activities are prohibited as there are sustained winds of at least 50knots (95km/h, 60mph) in force, was declared early on the morning of July 9.


          


          South Korea


          As Ewiniar cleared the Ryūkyū Islands and began to threaten the Korean Peninsula, the Korea Meteorological Administration issued typhoon warnings for most of the country. The KMA also issued typhoon advisories for Liancourt Rocks and Ulleungdo.


          United States Navy commands in South Korea were put into a Tropical Cyclone Condition of Readiness level 3, with Condition of Readiness 2 declared on July 8. TCCOR Level 1 was later declared by United States Forces Korea, which was cancelled after landfall on July 10.


          


          Impact


          Ewiniar affected many areas due to its track and relatively long life, killing at least 40 people along the way and leaving much damage in its path.
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          Yap and Palau


          Early in its life as a tropical cyclone, Ewiniar affected Yap and Palau, which fall under the warning jurisdiction of the National Weather Service office in Tiyan, Guam. Ewiniar caused coastal flooding in Yap of up to 5feet (1.5m), especially near the port and around the Colonia Bay area. Ewiniar also caused an island-wide power outage in Yap, although according to an NWS post-storm report, damage was minimised on Yap due to steadier structures after Super Typhoon Sudal of 2004 tore through the islands. Damage was also reported to agriculture due to salt spray. The total amount of damage caused was estimated to be just over $100 thousand (2006 USD).


          About 2.4inches (61mm) of rain fell on Yap, while Koror in Palau reported a 24-hour total of 1.88inches (48mm) of rain through 6a.m. UTC on July 3. The peak wind gusts reported were 53knots (98km/h, 61mph) on Yap at the Weather Service Office (WSO) in Yap and 46knots (85km/h, 53mph) at the WSO in Koror. During its course through the islands, Tropical Storm Ewiniar also necessitated tropical storm warnings and watches for Ngulu, Yap, Koror and Kayangel. No deaths in Yap or Palau were reported due to Ewiniar.


          


          People's Republic of China


          Typhoon Ewiniar killed at least 34 people in China, with areas as far northwest as Gansu and Shanxi affected by landslides. It is not known if the landslides were triggered directly as a result of Ewiniar, or whether it was caused by a combination of Ewiniar and other weather. Therefore, the deaths that can be attributed to Ewiniar from the landslides are assumed to be indirectly caused, and not directly. Average rainfall reported in Shandong was 3.4mm (0.133inches) per hour from 6a.m. July 9 through midnight July 10 (totalling about 61.2mm or 2.4inches). At least 300 flights out of Beijing's Capital International Airport had to be delayed due to thunderstorms and effects of Ewiniar, while Air China and China Eastern Airlines cancelled flights to South Korea heading out of China. As Ewiniar did not affect the mainland directly, there are little to no reports of major damage.


          


          Japan


          Ewiniar hammered Okinawa with heavy rain, creating mass confusion and troubles for tourists. Flights and ferries out of Okinawa to neighbouring islands were cancelled, and as many as 3,500 tourists were left stranded at various airports because most hotels were already near full capacity. Other tourists reportedly stayed in the homes of some Okinawa residents, while some residents in landslide-prone areas evacuated to higher ground. Seven people were injured in Nanjo from a fallen signboard, while an elderly woman in Nago City and a young girl in Yaese suffered wind-related injuries.


          The highest winds reported during the storm were 34.9 m/s (78mph, 126km/h). These winds blew sand about 7cm (3in) deep off the beach and into residents' yards. Typhoon Ewiniar caused a reported 20,000,000yen ($173,778) worth of sugar cane and vegetable damage, and farmers experienced profit losses when ripe fruits were unable to be shipped to Asian markets.


          


          South Korea
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          In South Korea, much damage was reported. 150 km (60 square miles) of farmland was reported to have been flooded across the nation, while most domestic ferry and air travel was disrupted or cancelled. Landslides and flooding destroyed roads and levees, while in South Cholla province, a landslide damaged a temple. According to an official, floods also damaged over 600 homes and houses.


          Rainfall totals varied from province to province. The KMA said up to 234mm (9.36inches) of rain had fallen on the southern areas of South Korea, while Hamyang County in South Kyongsang province reported a total rainfall of 199mm (7.83inches) to 260mm (10.2inches).


          About 300 schools were ordered to be closed down in South Cholla, South Kyongsang and on Jeju. However, two injuries were reported at a school in Jeju which ignored the orders. Injuries were also reported elsewhere across South Korea, while up to eight people were killed or went missing due to Ewiniar.


          


          North Korea


          Due to the secrecy in North Korea, not much information is available on damage caused in the country. However, a TIME Asia report on North Korea noted that Ewiniar left 60,000 villagers homeless.
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              	Formed

              	August 4, 2006
            


            
              	Dissipated

              	August 11, 2006
            


            
              	Highest

              winds

              	
                
                  
                    	195 km/h (120 mph) (10-minutesustained)
                  


                  
                    	260 km/h (160 mph) (1-minutesustained)
                  

                

              
            


            
              	Lowest pressure

              	925 hPa ( mbar)
            


            
              	Fatalities

              	458 total
            


            
              	Damage

              	$2.5billion (2006USD)

              $2.7billion (2008USD)
            


            
              	Areas

              affected

              	Mariana Islands, Philippines, Taiwan, southeast China
            


            
              	Part of the

              2006 Pacific typhoon season
            

          


          Typhoon Saomai (international designation: 0608, JTWC designation: 08W, designated Typhoon Juan by PAGASA and sometimes called Super Typhoon Saomai) was a powerful typhoon that affected areas of Taiwan and the east coast of the People's Republic of China. It was the eighth tropical storm, fifth typhoon, and third super typhoon of the 2006 Pacific typhoon season recognized by the Joint Typhoon Warning Centre. According to the Japan Meteorological Agency, Saomai was the seventh tropical storm and fifth typhoon of the season. The name "Saomai" was submitted by Vietnam, and is from the Vietnamese word for "morning star" (sao Mai), a reference to the planet Venus.


          The typhoon brought heavy rain and wind to areas of the Mariana Islands, the Philippines, Taiwan, and the east coast of China. It was responsible for 458 deaths and $2.5 billion (2006 USD) in damage. Saomai affected many of the same areas affected by Tropical Storm Bilis a month earlier, and the China Meteorological Administration reported that Saomai was the strongest typhoon that ever occurred over China's offshore region as well as the most powerful typhoon ever to make landfall over Mainland China.


          


          Storm history
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              Storm path
            

          


          A tropical disturbance formed east of Chuuk on July 31 and gradually increased in organization over the next several days as it moved northwestward. The Joint Typhoon Warning Centre (JTWC) issued a Tropical Cyclone Formation Alert on the system on August 4, it was designated a tropical depression by both the JTWC and the Japan Meteorological Agency (JMA) later that day. The depression strengthened into a tropical storm on August 5, and the JMA designated it Tropical Storm Saomai.


          Saomai continued moving toward the northwest and passed over the Mariana Islands on August 6 while continuing to strengthen, and was upgraded to a severe tropical storm by the JMA later that day. The storm then began organizing and intensifying more rapidly, becoming a typhoon early on August 7. Saomai moved into the area of responsibility of PAGASA on August 8, and was designated Typhoon Juan. Rapid intensification continued, and Saomai reached its peak intensity of 105 knots (195 km/h, 120 mph) on August 9 north of Miyakojima.


          After passing to the south of Okinawa, Saomai turned westward and brushed the northern coast of Taiwan Island early on August 10, before making landfall in Zhejiang Province later that day. Gradual weakening ensued as Saomai moved further inland, and it weakened into a tropical depression on August 11, dissipating later that day.


          


          Preparations
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          The United States National Weather Service issued a tropical storm warning for Guam as Tropical Storm Saomai approached the island on August 6. Military bases in northern Guam entered Tropical Cyclone Condition of Readiness 1, meaning that winds of 50 knots or higher were expected within 12 hours. The rest of the island was placed under Condition of Readiness 2, meaning that such winds were possible within 24 hours. Several bases were temporarily closed.


          The Central Weather Bureau of the Republic of China issued land and marine typhoon warnings for areas of northern Taiwan in anticipation of Saomai's outer bands. The warnings had been upgraded from lesser warnings issued for Tropical Storm Bopha, which made landfall in southern Taiwan the day before.


          In China, 990,000 people in Zhejiang and 569,000 people in Fujian were evacuated to shelters prior to Saomai's landfall. Over 20,000 soldiers and police were mobilized to aid in cleanup and rescue efforts.


          


          Impact


          While still a tropical storm, Saomai passed over Guam, bringing rain and wind to the island, but no damage or deaths were reported.


          Later, as with Tropical Storm Bilis a month earlier, Saomai's outer rainbands affected areas of the Philippines. Over 400 homes were destroyed by storm surge, and two people were killed. At least seven people were reported missing.


          
            [image: TRMM satellite image showing rainfall distribution within Typhoon Saomai at landfall.]

            
              TRMM satellite image showing rainfall distribution within Typhoon Saomai at landfall.
            

          


          The core of the typhoon passed to the north of Taiwan, but the island still experienced heavy rain and wind that disrupted traffic and cancelled flights to and from Taipei. No serious damage or casualties were reported. Afterwards, Saomai made landfall in Zhejiang province, where 87 deaths were reported, mostly in Wenzhou. Over 18,000 homes were destroyed, and major highways in the province were flooded out. Saomai was responsible for 4.9 billion yuan in damage in Zhejiang.


          At least 138 people were killed in the neighboring province of Fujian. Most of these deaths were caused by storm surge flooding in coastal fishing communities, such as Fuding. Eight of the deaths were caused by the collapse of a damaged evacuation shelter. Strong winds and flooding destroyed 37,000 houses and flooded 380 km (94,000 acres) of farmland, and economic damage amounted to 6.3 billion yuan.


          Another two people were killed in Jiangxi. One person was washed away in floodwaters while inspecting damage, while another person was killed when a damaged building collapsed. Six reservoirs in the province were destroyed, and 348 million yuan in damage was reported.


          


          Aftermath


          The International Federation of Red Cross and Red Crescent Societies made an appeal for almost 6 million Swiss francs ($4.8 million, 2006 USD) to assist stricken families in the PRC. As of August 11, 2006, about 1.8 million Chinese yuan ($220,000) worth of relief items and financial assistance had been given to the victims. The PRC government also allocated 120 million yuan ($15.2 million) for disaster relief in areas affected by Saomai and earlier storms. The funds were used to provide food and water for displaced victims and pay for the rebuilding effort in Zhejiang and Fujian.


          The name Saomai was retired at the 39th annual meeting of the ESCAP/ WMO Typhoon Committee in Manila in December 2006. In December 2007, the committee selected the name Son Tinh to replace Saomai on the Western Pacific basin name lists beginning in 2008.
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                    	Theropoda
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                    	Tyrannosaurus
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              	Species
            


            
              	
                
                  	T. rex ( type)

                  Osborn, 1905

                

              
            


            
              	Synonyms
            


            
              	
                
                  	Manospondylus

                  Cope, 1892


                  	Dynamosaurus

                  Osborn, 1905


                  	? Nanotyrannus

                  Bakker, Williams & Currie, 1988


                  	Stygivenator

                  Olshevsky, 1995


                  	Dinotyrannus

                  Olshevsky, 1995

                

              
            

          


          Tyrannosaurus (pronounced /tɨˌrnəˈsɔːrəs/ or /taɪˌrnoʊˈsɔːrəs/, meaning 'tyrant lizard') is a genus of theropod dinosaur. The famous species Tyrannosaurus rex ('rex' meaning 'king' in Latin), commonly abbreviated to T. rex, is a fixture in popular culture around the world. It lived throughout what is now western North America, with a much wider range than other tyrannosaurids. Fossils of T. rex are found in a variety of rock formations dating to the last three million years of the Cretaceous Period, approximately 68 to 65 million years ago; it was among the last non-avian dinosaurs to exist prior to the CretaceousTertiary extinction event.


          Like other tyrannosaurids, Tyrannosaurus was a bipedal carnivore with a massive skull balanced by a long, heavy tail. Relative to the large and powerful hindlimbs, Tyrannosaurus forelimbs were small, though unusually powerful for their size, and bore two primary digits, along with a possible third vestigial digit. Although other theropods rivaled or exceeded T. rex in size, it was the largest known tyrannosaurid and one of the largest known land predators, measuring up to 13 meters (43 ft) in length, up to 4meters (13ft) tall at the hips, and up to 6.8 metric tons (7.5 short tons) in weight. By far the largest carnivore in its environment, T. rex may have been an apex predator, preying upon hadrosaurs and ceratopsians, although some experts have suggested it was primarily a scavenger.


          More than 30specimens of T. rex have been identified, some of which are nearly complete skeletons. Soft tissue and proteins have been reported in at least one of these specimens. The abundance of fossil material has allowed significant research into many aspects of its biology, including life history and biomechanics. The feeding habits, physiology and potential speed of T. rex are a few subjects of debate. Its taxonomy is also controversial, with some scientists considering Tarbosaurus bataar from Asia to represent a second species of Tyrannosaurus and others maintaining Tarbosaurus as a separate genus. Several other genera of North American tyrannosaurids have also been synonymized with Tyrannosaurus.


          


          Description
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          Tyrannosaurus rex was one of the largest land carnivores of all time; the largest complete specimen, FMNH PR2081 (" Sue"), measured 12.8 meters (42 feet) long, and was 4.0meters (13ft) tall at the hips. Mass estimates have varied widely over the years, from more than 7.2metric tons (8short tons), to less than 4.5metric tons (5tons), with most modern estimates ranging between 5.4 and 6.8metric tons (between 6 and 7.5tons). Although Tyrannosaurus rex was larger than the well known Jurassic theropod Allosaurus, it was slightly smaller than Cretaceous carnivores Spinosaurus and Giganotosaurus.


          
            [image: Size comparison of selected giant theropod dinosaurs, Tyrannosaurus in purple.]
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          The neck of T. rex formed a natural S-shaped curve like that of other theropods, but was short and muscular to support the massive head. The forelimbs were long thought to bear only two digits, but there is an unpublished report of a third, vestigial digit in one specimen. In contrast the hind limbs were among the longest in proportion to body size of any theropod. The tail was heavy and long, sometimes containing over forty vertebrae, in order to balance the massive head and torso. To compensate for the immense bulk of the animal, many bones throughout the skeleton were hollow, reducing its weight without significant loss of strength.


          The largest known T. rex skulls measure up to 1.5meters (5ft) in length. Large fenestrae (openings) in the skull reduced weight and provided areas for muscle attachment, as in all carnivorous theropods. But in other respects Tyrannosaurus skull was significantly different from those of large non- tyrannosauroid theropods. It was extremely wide at the rear but had a narrow snout, allowing unusually good binocular vision. The skull bones were massive and the nasals and some other bones were fused, preventing movement between them; but many were pneumatized (contained a "honeycomb" of tiny air spaces) which may have made the bones more flexible as well as lighter. These and other skull-strengthening features are part of the tyrannosaurid trend towards an increasingly powerful bite, which easily surpassed that of all non-tyrannosaurids. The tip of the upper jaw was U-shaped (most non-tyrannosauroid carnivores had V-shaped upper jaws), which increased the amount of tissue and bone a tyrannosaur could rip out with one bite, although it also increased the stresses on the front teeth.
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              Life restoration of a Tyrannosaurus rex.
            

          


          The teeth of T. rex displayed marked heterodonty (differences in shape). The premaxillary teeth at the front of the upper jaw were closely-packed, D-shaped in cross-section, had reinforcing ridges on the rear surface, were incisiform (their tips were chisel-like blades) and curved backwards. The D-shaped cross-section, reinforcing ridges and backwards curve reduced the risk that the teeth would snap when Tyrannosaurus bit and pulled. The remaining teeth were robust, like "lethal bananas" rather than daggers, more widely spaced and also had reinforcing ridges. Those in the upper jaw were larger than those in all but the rear of the lower jaw. The largest found so far is estimated to have been 30centimeters (12in) long including the root when the animal was alive, making it the largest tooth of any carnivorous dinosaur.


          


          Classification
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          Tyrannosaurus is the type genus of the superfamily Tyrannosauroidea, the family Tyrannosauridae, and the subfamily Tyrannosaurinae; in other words it is the standard by which paleontologists decide whether to include other species in the same group. Other members of the tyrannosaurine subfamily include the North American Daspletosaurus and the Asian Tarbosaurus, both of which have occasionally been synonymized with Tyrannosaurus. Tyrannosaurids were once commonly thought to be descendants of earlier large theropods such as megalosaurs and carnosaurs, although more recently they were reclassified with the generally smaller coelurosaurs.


          In 1955, Soviet paleontologist Evgeny Maleev named a new species, Tyrannosaurus bataar, from Mongolia. By 1965, this species had been renamed Tarbosaurus bataar. Despite the renaming, many phylogenetic analyses have found Tarbosaurus bataar to be the sister taxon of Tyrannosaurus rex, and it has often been considered an Asian species of Tyrannosaurus. A recent redescription of the skull of Tarbosaurus bataar has shown that it was much narrower than that of Tyrannosaurus rex and that during a bite, the distribution of stress in the skull would have been very different, closer to that of Alioramus, another Asian tyrannosaur. A related cladistic analysis found that Alioramus, not Tyrannosaurus, was the sister taxon of Tarbosaurus, which, if true, would suggest that Tarbosaurus and Tyrannosaurus should remain separate.


          Other tyrannosaurid fossils found in the same formations as T. rex were originally classified as separate taxa, including Aublysodon and Albertosaurus megagracilis, the latter being named Dinotyrannus megagracilis in 1995. However, these fossils are now universally considered to belong to juvenile T. rex. A small but nearly complete skull from Montana, 60cm (2ft) long, may be an exception. This skull was originally classified as a species of Gorgosaurus (G. lancensis) by Charles W. Gilmore in 1946, but was later referred to a new genus, Nanotyrannus. Opinions remain divided on the validity of N. lancensis. Many paleontologists consider the skull to belong to a juvenile T. rex. There are minor differences between the two species, including the higher number of teeth in N. lancensis, which lead some scientists to recommend keeping the two genera separate until further research or discoveries clarify the situation.


          


          Manospondylus
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          The first fossil specimen which can be attributed to Tyrannosaurus rex consists of two partial vertebrae (one of which has been lost) found by Edward Drinker Cope in 1892 and described as Manospondylus gigas. Osborn recognized the similarity between M. gigas and T. rex as early as 1917 but, due to the fragmentary nature of the Manospondylus vertebrae, he could not synonymize them conclusively.


          In June 2000, the Black Hills Institute located the type locality of M. gigas in South Dakota and unearthed more tyrannosaur bones there. These were judged to represent further remains of the same individual, and to be identical to those of T. rex. According to the rules of the International Code of Zoological Nomenclature (ICZN), the system that governs the scientific naming of animals, Manospondylus gigas should therefore have priority over Tyrannosaurus rex, because it was named first. However, the Fourth Edition of the ICZN, which took effect on January 1, 2000, states that "the prevailing usage must be maintained" when "the senior synonym or homonym has not been used as a valid name after 1899" and "the junior synonym or homonym has been used for a particular taxon, as its presumed valid name, in at least 25 works, published by at least 10 authors in the immediately preceding 50 years" Tyrannosaurus rex easily qualifies as the valid name under these conditions and would most likely be considered a nomen protectum ("protected name") under the ICZN if it was ever challenged, which it has not yet been. Manospondylus gigas would then be deemed a nomen oblitum ("forgotten name").


          


          Paleobiology


          


          Life history
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          The identification of several specimens as juvenile Tyrannosaurus rex has allowed scientists to document ontogenetic changes in the species, estimate the lifespan, and determine how quickly the animals would have grown. The smallest known individual ( LACM 28471, the "Jordan theropod") is estimated to have weighed only 29.9kg (66lb), while the largest, such as FMNH PR2081 (" Sue") most likely weighed over 5400kg (6 short tons). Histologic analysis of T. rex bones showed LACM 28471 had aged only 2 years when it died, while "Sue" was 28 years old, an age which may have been close to the maximum for the species.


          Histology has also allowed the age of other specimens to be determined. Growth curves can be developed when the ages of different specimens are plotted on a graph along with their mass. A T. rex growth curve is S-shaped, with juveniles remaining under 1800kg (2short tons) until approximately 14 years of age, when body size began to increase dramatically. During this rapid growth phase, a young T. rex would gain an average of 600kg (1,300lb) a year for the next four years. At 18 years of age, the curve plateaus again, indicating that growth slowed dramatically. For example, only 600kg (1,300lb) separated the 28-year-old "Sue" from a 22-year-old Canadian specimen ( RTMP 81.12.1). Another recent histological study performed by different workers corroborates these results, finding that rapid growth began to slow at around 16 years of age. This sudden change in growth rate may indicate physical maturity, a hypothesis which is supported by the discovery of medullary tissue in the femur of a 16 to 20-year-old T. rex from Montana ( MOR 1125, also known as "B-rex"). Medullary tissue is found only in female birds during ovulation, indicating that "B-rex" was of reproductive age. Further study indicates an age of 18 for this specimen. Other tyrannosaurids exhibit extremely similar growth curves, although with lower growth rates corresponding to their lower adult sizes.


          Over half of the known T. rex specimens appear to have died within six years of reaching sexual maturity, a pattern which is also seen in other tyrannosaurs and in some large, long-lived birds and mammals today. These species are characterized by high infant mortality rates, followed by relatively low mortality among juveniles. Mortality increases again following sexual maturity, partly due to the stresses of reproduction. One study suggests that the rarity of juvenile T. rex fossils is due in part to low juvenile mortality rates; the animals were not dying in large numbers at these ages, and so were not often fossilized. However, this rarity may also be due to the incompleteness of the fossil record or to the bias of fossil collectors towards larger, more spectacular specimens.


          


          Sexual dimorphism
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          As the number of specimens increased, scientists began to analyze the variation between individuals and discovered what appeared to be two distinct body types, or morphs, similarly to some other theropod species. As one of these morphs was more solidly built, it was termed the 'robust' morph while the other was termed ' gracile.' Several morphological differences associated with the two morphs were used to analyze sexual dimorphism in Tyrannosaurus rex, with the 'robust' morph usually suggested to be female. For example, the pelvis of several 'robust' specimens seemed to be wider, perhaps to allow the passage of eggs. It was also thought that the 'robust' morphology correlated with a reduced chevron on the first tail vertebra, also ostensibly to allow eggs to pass out of the reproductive tract, as had been erroneously reported for crocodiles.


          In recent years, evidence for sexual dimorphism has been weakened. A 2005 study reported that previous claims of sexual dimorphism in crocodile chevron anatomy were in error, casting doubt on the existence of similar dimorphism between T. rex genders. A full-sized chevron was discovered on the first tail vertebra of "Sue," an extremely robust individual, indicating that this feature could not be used to differentiate the two morphs anyway. As T. rex specimens have been found from Saskatchewan to New Mexico, differences between individuals may be indicative of geographic variation rather than sexual dimorphism. The differences could also be age-related, with 'robust' individuals being older animals.


          Only a single T. rex specimen has been conclusively shown to belong to a specific gender. Examination of "B-rex" demonstrated the preservation of soft tissue within several bones. Some of this tissue has been identified as medullary tissue, a specialized tissue grown only in modern birds as a source of calcium for the production of eggshell during ovulation. As only female birds lay eggs, medullary tissue is only found naturally in females, although males are capable of producing it when injected with female reproductive hormones like estrogen. This strongly suggests that "B-rex" was female, and that she died during ovulation. Recent research has shown that medullary tissue is never found in crocodiles, which are thought to be the closest living relatives of dinosaurs, aside from birds. The shared presence of medullary tissue in birds and theropod dinosaurs is further evidence of the close evolutionary relationship between the two.


          


          Posture
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          Like many bipedal dinosaurs, Tyrannosaurus rex was historically depicted as a 'living tripod', with the body at 45 degrees or less from the vertical and the tail dragging along the ground, similar to a kangaroo. This concept dates from Joseph Leidy's 1865 reconstruction of Hadrosaurus, the first to depict a dinosaur in a bipedal posture. Henry Fairfield Osborn, former president of the American Museum of Natural History (AMNH) in New York City, who believed the creature stood upright, further reinforced the notion after unveiling the first complete T. rex skeleton in 1915. It stood in this upright pose for nearly a century, until it was dismantled in 1992. By 1970, scientists realized this pose was incorrect and could not have been maintained by a living animal, as it would have resulted in the dislocation or weakening of several joints, including the hips and the articulation between the head and the spinal column. Despite its inaccuracies, the AMNH mount inspired similar depictions in many films and paintings (such as Rudolph Zallinger's famous mural The Age Of Reptiles in Yale University's Peabody Museum of Natural History) until the 1990s, when films such as Jurassic Park introduced a more accurate posture to the general public. Modern representations in museums, art, and film show T. rex with its body approximately parallel to the ground and tail extended behind the body to balance the head.


          


          Arms
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          When Tyrannosaurus rex was first discovered, the humerus was the only element of the forelimb known. For the initial mounted skeleton as seen by the public in 1915, Osborn substituted longer, three-fingered forelimbs like those of Allosaurus. However, a year earlier, Lawrence Lambe described the short, two-fingered forelimbs of the closely-related Gorgosaurus. This strongly suggested that T. rex had similar forelimbs, but this hypothesis was not confirmed until the first complete T. rex forelimbs were identified in 1989, belonging to MOR 555 (the "Wankel rex"). The remains of "Sue" also include complete forelimbs. T. rex 'arms' are very small relative to overall body size, measuring only one meter (3ft) long. However, they are not vestigial but instead show large areas for muscle attachment, indicating considerable strength. This was recognized as early as 1906 by Osborn, who speculated that the forelimbs may have been used to grasp a mate during copulation. It has also been suggested that the forelimbs were used to assist the animal in rising from a prone position. Another possibility is that the forelimbs held struggling prey while it was dispatched by the tyrannosaur's enormous jaws. This hypothesis may be supported by biomechanical analysis. T. rex forelimb bones exhibit extremely thick cortical bone, indicating that they were developed to withstand heavy loads. The biceps brachii muscle of a full-grown Tyrannosaurus rex was capable of lifting 199kg (438lb) by itself; this number would only increase with other muscles (like the brachialis) acting in concert with the biceps. A T. rex forearm also had a reduced range of motion, with the shoulder and elbow joints allowing only 40 and 45 degrees of motion, respectively. In contrast, the same two joints in Deinonychus allow up to 88 and 130 degrees of motion, respectively, while a human arm can rotate 360 degrees at the shoulder and move through 165 degrees at the elbow. The heavy build of the arm bones, extreme strength of the muscles, and limited range of motion may indicate a system designed to hold fast despite the stresses of a struggling prey animal.


          


          Soft tissue


          In the March 2005 issue of Science, Mary Higby Schweitzer of North Carolina State University and colleagues announced the recovery of soft tissue from the marrow cavity of a fossilized leg bone, from a 68-million-year-old Tyrannosaurus. The bone had been intentionally, though reluctantly, broken for shipping and then not preserved in the normal manner, specifically because Schweitzer was hoping to test it for soft tissue. Designated as the Museum of the Rockies specimen 1125, or MOR 1125, the dinosaur was previously excavated from the Hell Creek Formation. Flexible, bifurcating blood vessels and fibrous but elastic bone matrix tissue were recognized. In addition, microstructures resembling blood cells were found inside the matrix and vessels. The structures bear resemblance to ostrich blood cells and vessels. Whether an unknown process, distinct from normal fossilization, preserved the material, or the material is original, the researchers do not know, and they are careful not to make any claims about preservation. If it is found to be original material, any surviving proteins may be used as a means of indirectly guessing some of the DNA content of the dinosaurs involved, because each protein is typically created by a specific gene. The absence of previous finds may merely be the result of people assuming preserved tissue was impossible, therefore simply not looking. Since the first, two more tyrannosaurs and a hadrosaur have also been found to have such tissue-like structures. Research on some of the tissues involved have suggested that birds are closer relatives to tyrannosaurs than other modern animals.


          In studies reported in the journal Science in April 2007, Asara and colleagues concluded that seven traces of collagen proteins detected in purified T. rex bone most closely match those reported in chickens, followed by frogs and newts. The discovery of proteins from a creature tens of millions of years old, along with similar traces the team found in a mastodon bone at least 160,000 years old, upends the conventional view of fossils and may shift paleontologists' focus from bone hunting to biochemistry. Until these finds, most scientists presumed that fossilization replaced all living tissue with inert minerals. Paleontologist Hans Larsson of McGill University in Montreal, who was not part of the studies, called the finds "a milestone", and suggested that dinosaurs could "enter the field of molecular biology and really slingshot paleontology into the modern world."


          Subsequent studies in April 2008 confirmed the close connection of T. rex to modern birds. Postdoctoral biology researcher Chris Organ at Harvard University announced, "With more data, they would probably be able to place T. rex on the evolutionary tree between alligators and chickens and ostriches." Co-author John M. Asara added, "We also show that it groups better with birds than modern reptiles, such as alligators and green anole lizards."


          


          Skin


          


          In 2004, the scientific journal Nature published a report describing an early tyrannosauroid, Dilong paradoxus, from the famous Yixian Formation of China. As with many other theropods discovered in the Yixian, the fossil skeleton was preserved with a coat of filamentous structures which are commonly recognized as the precursors of feathers. It has also been proposed that Tyrannosaurus and other closely-related tyrannosaurids had such protofeathers. However, rare skin impressions from adult tyrannosaurids in Canada and Mongolia show pebbly scales typical of other dinosaurs. While it is possible that protofeathers existed on parts of the body which have not been preserved, a lack of insulatory body covering is consistent with modern multi-ton mammals such as elephants, hippopotamus, and most species of rhinoceros. As an object increases in size, its ability to retain heat increases due to its decreasing surface area-to-volume ratio. Therefore, as large animals evolve in or disperse into warm climates, a coat of fur or feathers loses its selective advantage for thermal insulation and can instead become a disadvantage, as the insulation traps excess heat inside the body, possibly overheating the animal. Protofeathers may also have been secondarily lost during the evolution of large tyrannosaurids like Tyrannosaurus, especially in warm Cretaceous climates.


          


          Thermoregulation


          Tyrannosaurus, like most dinosaurs, was long thought to have an ectothermic ("cold-blooded") reptilian metabolism. The idea of dinosaur ectothermy was challenged by scientists like Robert Bakker and John Ostrom in the early years of the " Dinosaur Renaissance", beginning in the late 1960s. Tyrannosaurus rex itself was claimed to have been endothermic ("warm-blooded"), implying a very active lifestyle. Since then, several paleontologists have sought to determine the ability of Tyrannosaurus to regulate its body temperature. Histological evidence of high growth rates in young T. rex, comparable to those of mammals and birds, may support the hypothesis of a high metabolism. Growth curves indicate that, as in mammals and birds, T. rex growth was limited mostly to immature animals, rather than the indeterminate growth seen in most other vertebrates.


          Oxygen isotope ratios in fossilized bone are sometimes used to determine the temperature at which the bone was deposited, as the ratio between certain isotopes correlates with temperature. In one specimen, the isotope ratios in bones from different parts of the body indicated a temperature difference of no more than 4 to 5 C (7 to 9 F) between the vertebrae of the torso and the tibia of the lower leg. This small temperature range between the body core and the extremities was claimed by paleontologist Reese Barrick and geochemist William Showers to indicate that T. rex maintained a constant internal body temperature ( homeothermy) and that it enjoyed a metabolism somewhere between ectothermic reptiles and endothermic mammals. Other scientists have pointed out that the ratio of oxygen isotopes in the fossils today does not necessarily represent the same ratio in the distant past, and may have been altered during or after fossilization ( diagenesis). Barrick and Showers have defended their conclusions in subsequent papers, finding similar results in another theropod dinosaur from a different continent and tens of millions of years earlier in time (Giganotosaurus). Ornithischian dinosaurs also showed evidence of homeothermy, while varanid lizards from the same formation did not. Even if Tyrannosaurus rex does exhibit evidence of homeothermy, it does not necessarily mean that it was endothermic. Such thermoregulation may also be explained by gigantothermy, as in some living sea turtles.


          


          Footprints
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          Two isolated fossilized footprints have been tentatively assigned to Tyrannosaurus rex. The first was discovered in Philmont, New Mexico in 1983 by American geologist Charles Pillmore. Originally thought to belong to a hadrosaurid, examination of the footprint revealed a large 'heel' unknown in ornithopod dinosaur tracks, and traces of what may have been a hallux, the dewclaw-like fourth digit of the tyrannosaur foot. The footprint was published as the ichnogenus Tyrannosauripus pillmorei in 1994, by Martin Lockley and Adrian Hunt. Lockley and Hunt suggested that it was very likely the track was made by a Tyrannosaurus rex, which would make it the first known footprint from this species. The track was made in what was once a vegetated wetland mud flat. It measures 83centimeters (33in) long by 71cm (28in) wide.


          A second footprint that may have been made by a Tyrannosaurus was first reported in 2007 by British paleontologist Phil Manning, from the Hell Creek Formation of Montana. This second track measures 76cm (30in) long, shorter than the track described by Lockley and Hunt. Whether or not the track was made by Tyrannosaurus is unclear, though Tyrannosaurus and Nanotyrannus are the only large theropods known to have existed in the Hell Creek Formation. Further study of the track (a full description has not yet been published) will compare the Montana track with the one found in New Mexico.


          


          Locomotion
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          There are two main issues concerning the locomotory abilities of Tyrannosaurus: how well it could turn; and what its maximum straight-line speed was likely to have been. Both are relevant to the debate about whether it was a hunter or a scavenger (see below).


          Tyrannosaurus may have been slow to turn, possibly taking one to two seconds to turn only 45  an amount that humans, being vertically oriented and tail-less, can spin in a fraction of a second. The cause of the difficulty is rotational inertia, since much of Tyrannosaurus mass was some distance from its centre of gravity (like a human carrying a heavy timber) - although it might have reduced the average distance by arching its back and tail and pulling its head and forelimbs close to its body (rather like the way an ice skater pulls his or her arms closer in order to spin faster).


          Scientists have produced a wide range of maximum speed estimates, mostly around 11meters/second (25mph), but a few as low as 5-11meters/second (12-25mph), and a few as high as 20meters/second (45mph). Researchers have to rely on various estimating techniques because, while there are many tracks of very large theropods walking, so far none have been found of very large theropods running - and this absence may indicate that they did not run. Scientists who think that Tyrannosaurus was able to run point out that hollow bones and other features that would have lightened its body may have kept adult weight to a mere 5tons or so, or that other animals like ostriches and horses with long, flexible legs are able to achieve high speeds through slower but longer strides. Additionally, some have argued that Tyrannosaurus had relatively larger leg muscles than any animal alive today, which could have enabled fast running (4070km/h or 2545mph).
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          Jack Horner and Don Lessem argued in 1993 that Tyrannosaurus was slow and probably could not run (no airborne phase in mid-stride), because its ratio of femur (thigh bone) to tibia (shin bone) length was greater than 1, as in most large theropods and like a modern elephant. However, Holtz (1998) noted that tyrannosaurids and some closely related groups had significantly longer distal hindlimb components (shin plus foot plus toes) relative to the femur length than most other theropods), and that tyrannosaurids and their close relatives had a tightly interlocked metatarsus that more effectively transmitted locomotory forces from the foot to the lower leg than in earlier theropods ("metatarsus" means the foot bones, which function as part of the leg in digitigrade animals). He therefore concluded that tyrannosaurids and their close relatives were the fastest large theropods.


          Christiansen (1998) estimated that the leg bones of Tyrannosaurus were not significantly stronger than those of elephants, which are relatively limited in their top speed and never actually run (there is no airborne phase), and hence proposed that the dinosaur's maximum speed would have been about 11meters/second (about 24mph), which is about the speed of a human sprinter. But he also noted that such estimates depend on many dubious assumptions.


          Farlow and colleagues (1995) have argued that a 6-8ton Tyrannosaurus would have been critically or even fatally injured if it had fallen while moving quickly, since its torso would have slammed into the ground at a deceleration of 6g (six times the acceleration due to gravity, or about 60meters/s) and its tiny arms could not have reduced the impact. However, giraffes have been known to gallop at 50km/h (31mph), despite the risk that they might break a leg or worse, which can be fatal even in a "safe" environment such as a zoo. Thus it is quite possible that Tyrannosaurus also moved fast when necessary and had to accept such risks.
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          Most recent research on Tyrannosaurus locomotion does not narrow down speeds further than a range from 17km/h (11mph) to 40km/h (25mph), i.e. from walking or slow running to moderate-speed running. For example, a 2002 paper in the journal Nature used a mathematical model (validated by applying it to three living animals, alligators, chickens, and humans; additionally later eight more species including emus and ostriches) to gauge the leg muscle mass needed for fast running (over 40km/h [25mph]). They found that proposed top speeds in excess of 40km/h (25mph) were unfeasible, because they would require very large leg muscles (more than approximately 4086%of total body mass.) Even moderately fast speeds would have required large leg muscles. This discussion is difficult to resolve, as it is unknown how large the leg muscles actually were in Tyrannosaurus. If they were smaller, only 18km/h (~11mph) walking/jogging might have been possible.


          A study in 2007 used computer models to estimate running speeds, based on data taken directly from fossils, and claimed that T. rex had a top running speed of 8 meters per second (18mph). An average professional football (soccer) player would be slightly slower, while a human sprinter can reach 12m/s (27mph). Note that these computer models predict a top speed of 17.8m/second (about 45mph) for a 3kilogram (7lb) Compsognathus (probably a juvenile individual).


          Those who argue that Tyrannosaurus was incapable of running estimate the top speed of Tyrannosaurus at about 17km/h (11mph). This is still faster than its most likely prey species, hadrosaurids and ceratopsians. In addition, some advocates of the idea that Tyrannosaurus was a predator (see below) claim that tyrannosaur running speed is not important, since it may have been slow but still faster than its probable prey. However, Paul and Christiansen (2000) argued that at least the later ceratopsians had upright forelimbs and the larger species may have been as fast as rhinos. Healed Tyrannosaurus bite wounds on ceratopsian fossils are interpreted as evidence of attacks on living ceratopsians (see below). If the ceratopsians that lived alongside Tyrannosaurus were fast, that casts doubt on the argument that Tyrannosaurus did not have to be fast to catch its prey. Alternatively, perhaps Tyrannosaurus used ambush tactics to attack faster prey animals. The debate about Tyrannosaurus speed seems far from finished.


          


          Feeding strategies
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          The debate about whether Tyrannosaurus was a predator or a pure scavenger is as old as the debate about its locomotion. Lambe (1917) described a good skeleton of Tyrannosaurus close relative Gorgosaurus and concluded that it and therefore also Tyrannosaurus was a pure scavenger, because the Gorgosaurus teeth showed hardly any wear. This argument is no longer taken seriously, because theropods replaced their teeth quite rapidly. Ever since the first discovery of Tyrannosaurus most scientists have agreed that it was a predator, although like modern large predators it would have been happy to scavenge or steal another predator's kill if it had the opportunity.


          Noted hadrosaur expert Jack Horner is currently the major advocate of the idea that Tyrannosaurus was exclusively a scavenger and did not engage in active hunting at all. Horner has presented several arguments to support the pure scavenger hypothesis:
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            	Tyrannosaurs had large olfactory bulbs and olfactory nerves (relative to their brain size). These suggest a highly developed sense of smell which could sniff out carcasses over great distances, as modern vultures do. Opponents of the pure scavenger hypothesis have used the example of vultures in the opposite way, arguing that the scavenger hypothesis is implausible because the only modern pure scavengers are large gliding birds, which use their keen senses and energy-efficient gliding to cover vast areas economically. However, researchers from Glasgow concluded that an ecosystem as productive as the current Serengeti would provide sufficient carrion for a large theropod scavenger, although the theropod might have had to be cold-blooded in order to get more calories from carrion than it spent on foraging (see Warm-bloodedness of dinosaurs). They also suggested that modern ecosystems like Serengeti have no large terrestrial scavengers because gliding birds now do the job much more efficiently, while large theropods did not face competition for the scavenger ecological niche from gliding birds.


            	Tyrannosaur teeth could crush bone, and therefore could extract as much food ( bone marrow) as possible from carcass remnants, usually the least nutritious parts. Karen Chin and colleagues have found bone fragments in coprolites (fossilized dung) that they attribute to tyrannosaurs, but point out that a tyrannosaur's teeth were not well adapted to systematically chewing bone like hyenas do to extract marrow.


            	Since at least some of Tyrannosaurus's potential prey could move quickly, evidence that it walked instead of ran could indicate that it was a scavenger. On the other hand, recent analyses suggest that Tyrannosaurus, while slower than large modern terrestrial predators, may well have been fast enough to prey on large hadrosaurs and ceratopsians. It may also have used ambush tactics to attack faster prey animals.
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          Other evidence suggests hunting behaviour in Tyrannosaurus. Stevens (2006) found that the eye-sockets of tyrannosaurs are positioned so that the eyes would point forward, giving them binocular vision slightly better than that of modern hawks. He also pointed out that the tyrannosaur lineage had a history of steadily improving binocular vision. It is hard to see how natural selection would have favored this long-term trend if tyrannosaurs had been pure scavengers, which would not have needed the advanced depth perception that stereoscopic vision provides. In modern animals, binocular vision is found mainly in predators (the principal exceptions are primates, which need it for leaping from branch to branch).


          At the site where the very large tyrannosaur named Sue was found, a skeleton of the hadrosaurid Edmontosaurus annectens was also found, with healed tyrannosaur-inflicted damage on its tail vertebrae. The fact that the damage seems to have healed suggests that the Edmontosaurus survived a tyrannosaur's attack on a living target, i.e. the tyrannosaur had attempted active predation. A Triceratops was found in Mexico found with bite marks on its ilium. These were also inflicted by a tyrannosaur and they too appear healed, indicating active predation by the tyrannosaur. Tyrannosaurus also had a bite force estimated at 6,400 to 13,400 N, rivaling any other known taxon. However, further recent investigation of these purported wounds has shown that most are infections rather than injuries (or simply damage to the fossil after death) and the few injuries are too general to be indicative of intraspecific conflict.


          Some researchers argue that if Tyrannosaurus were a scavenger, another dinosaur had to be the top predator in the Amerasian Upper Cretaceous. Top prey were the larger marginocephalians and ornithopods. The other tyrannosaurids share so many characteristics that only small dromaeosaurs remain as feasible top predators. In this light, scavenger hypothesis adherents have suggested that the size and power of tyrannosaurs allowed them to steal kills from smaller predators. Most paleontologist accept that Tyrannosaurus was both an active predator and a scavenger.


          


          History


          Henry Fairfield Osborn, president of the American Museum of Natural History, named Tyrannosaurus rex in 1905. The generic name is derived from the Greek words  (tyrannos, meaning "tyrant") and  (sauros, meaning "lizard"). Osborn used the Latin word rex, meaning "king", for the specific name. The full binomial therefore translates to "tyrant lizard king," emphasizing the animal's size and perceived dominance over other species of the time.


          


          Earliest finds
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          Teeth from what is now documented as a T. rex were found in 1874 by A. Lakes near Golden, Colorado. In the early 1890s, J. B. Hatcher collected postcranial elements in eastern Wyoming. The fossils were believed to be from a large species of Ornithomimus (O. grandis) but are now considered T. rex. Vertebral fragments found by E. D. Cope in western South Dakota in 1892 and named as Manospondylus gigas have also been reclassified as T. rex.


          Barnum Brown, assistant curator of the American Museum of Natural History, found the first partial skeleton of T. rex in eastern Wyoming in 1900. H. F. Osborn originally named this skeleton Dynamosaurus imperiosus in a paper in 1905. Brown found another partial skeleton in the Hell Creek Formation in Montana in 1902. Osborn used this holotype to describe Tyrannosaurus rex in the same paper in which D. imperiosus was described. Had it not been for page order, Dynamosaurus would have become the official name. The original Dynamosaurus material resides in the collections of the Natural History Museum, London.


          In total, Brown found five Tyrannosaurus partial skeletons. In 1941, Brown's 1902 find was sold to the Carnegie Museum of Natural History in Pittsburgh, Pennsylvania. Brown's fourth and largest find, also from Hell Creek, is on display in the American Museum of Natural History in New York.


          Although there are numerous skeletons in the world, only one track has been documented  at Philmont Scout Ranch in northeast New Mexico. It was discovered in 1983 and identified and documented in 1994.


          


          Notable specimens


          
            [image: "Sue" the Tyrannosaurus, Field Museum of Natural History, Chicago, showing the forelimbs. The 'wishbone' is between the forelimbs.]

            
              "Sue" the Tyrannosaurus, Field Museum of Natural History, Chicago, showing the forelimbs. The ' wishbone' is between the forelimbs.
            

          


          Sue Hendrickson, amateur paleontologist, discovered the most complete (more than 90%) and, until 2001 the largest, Tyrannosaurus fossil skeleton known in the Hell Creek Formation near Faith, South Dakota, on August 12, 1990. This Tyrannosaurus, nicknamed "Sue" in her honor, was the object of a legal battle over its ownership. In 1997 this was settled in favour of Maurice Williams, the original land owner, and the fossil collection was sold at auction for USD 7.6 million, making it the most expensive dinosaur skeleton to date. It has now been reassembled and is currently exhibited at the Field Museum of Natural History. A study of this specimen's fossilized bones showed that "Sue" reached full size at age 19 and died at age 28, the longest any tyrannosaur is known to have lived. The "Sue" specimen apparently died from a massive bite to the head, which could only have been inflicted by another tyrannosaur. Researchers reported that a subadult and a juvenile skeleton were found in the same quarry as the "Sue" specimen, which has been used to support the hypothesis that tyrannosaurs may have lived in social groups of some kind.


          Another Tyrannosaurus, nicknamed "Stan", in honour of amateur paleontologist Stan Sacrison, was found in the Hell Creek Formation near Buffalo, South Dakota, in the spring of 1987. After 30,000 hours of digging and preparing, a 65% complete skeleton emerged. Stan is currently on display in the Black Hills Museum of Natural History Exhibit in Hill City, South Dakota, after an extensive world tour. This tyrannosaur, too, was found to have many bone pathologies, including broken and healed ribs, a broken (and healed) neck and a spectacular hole in the back of its head, about the size of a Tyrannosaurus tooth. Both Stan and Sue were examined by Peter Larson.
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          In 2001, a 50% complete skeleton of a juvenile Tyrannosaurus was discovered in the Hell Creek Formation in Montana, by a crew from the Burpee Museum of Natural History of Rockford, Illinois. Dubbed " Jane the Rockford T-Rex," the find was initially considered the first known skeleton of the pygmy tyrannosaurid Nanotyrannus but subsequent research has revealed that it is more likely a juvenile Tyrannosaurus. It is the most complete and best preserved juvenile example known to date. Jane has been examined by Jack Horner, Pete Larson, Robert Bakker, Greg Erickson and several other renowned paleontologists, because of the uniqueness of her age. Jane is currently on exhibit at the Burpee Museum of Natural History in Rockford, Illinois.


          Also in 2001, Dr. Jack Horner discovered a specimen of T. rex around 10% larger than "Sue". Dubbed C. rex (or "Celeste" after Jack's wife), this specimen is currently under study.


          In a press release on April 7, 2006, Montana State University revealed that it possessed the largest Tyrannosaurus skull yet discovered. Discovered in the 1960s and only recently reconstructed, the skull measures 59inches (150cm) long compared to the 55.4inches (141cm) of Sues skull, a difference of 6.5%.


          


          Appearances in popular culture


          Since it was first described in 1905, Tyrannosaurus rex has become the most widely-recognized dinosaur in popular culture. It is the only dinosaur which is routinely referred to by its full scientific name (Tyrannosaurus rex) among the general public, and the scientific abbreviation T. rex has also come into wide usage (commonly misspelled "T-Rex"). Robert T. Bakker notes this in The Dinosaur Heresies and explains that a name like "Tyrannosaurus rex is just irresistible to the tongue."


          Museum exhibits featuring T. rex are very popular; an estimated 10,000 visitors flocked to Chicago's Field Museum on the opening day of its "Sue" exhibit in 2003. T. rex has appeared numerous times on television and in films, notably (in chronological order) The Lost World, King Kong, The Land Before Time, Jurassic Park, Toy Story, Toy Story 2, Walking with Dinosaurs, and Night at the Museum. A number of books and comic strips, including Calvin and Hobbes, have also featured Tyrannosaurus, which is typically portrayed as the biggest and most terrifying carnivore of all. At least one musical group, the band T.Rex, is named after the species. Tyrannosaurus-related toys, including numerous video games and other merchandise, remain popular. Various businesses have capitalized on the popularity of Tyrannosaurus rex by using it in advertisements.
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