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  It would be a dull reader that failed to be stimulated either by the questions it raises or by the answers it gives to all sorts of questions that one would never have
  thought of asking


  Noel Malcolm, Sunday Telegraph


  In Ideas: A History from Fire to Freud, Watson gives us an astonishing overview of human intellectual development . . . For him, human thought develops as much
  in response to changes in the natural environment  such as shifts in climate and the appearance of new diseases  as from any internal dynamism of its own. This overarching perspective
  informs and unifies the book, and the result is a masterpiece of historical writing


  John Gray, New Statesman


  This is a grand book . . . The history of ideas deserves treatment on this scale


  Felipe Fernndez-Armesto, Evening Standard


  A book like this one is to be highly valued and thoroughly read. Watson is an authoritative but unintrusive guide, gently pointing towards where the future of ideas may
  go, namely to the unravelling of the misconception of the inner self


  Glasgow Herald


  This is a magnificently constructed book, so well indexed that it will be a valuable reference resource for years . . . Ideas is as remarkable an achievement as
  the progress it documents


  Brian Morton, Sunday Herald


  Watson transmits tricky things in a palatable way


  Harry Mount, Spectator


  Is it naf of me to be extremely impressed, and often educated, by this cursive encyclopaedia of the growth of human genius? Watsons book weighs a
  ton, but is easy to read. Anyone who has nothing to learn from it must be graced with omniscience


  Frederic Raphael, TLS Books of the Year


  Ambitious


  New York Times


  As one reads this thought-provoking book . . . one cannot help being impressed by so comprehensive, incisive, and stimulating a guide . . . this hugely readable,
  information-packed tome is better than a bargain


  Christian Science Monitor


  Its all here, intellectual history on a grand and gaudy scale


  Houston Chronicle


  Watson enfolds changing conceptions of the objecive, material world, and of the subjective world of the human psyche in a confident, accessible presentation


  American Library Association
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  There are no whole truths;


  All truths are half-truths.


  It is trying to treat them as


  Whole truths that plays the devil.


  


  ALFRED NORTH WHITEHEAD, DIALOGUES (1953)


  


  


  


  While it may be hard to live with generalizations, it is inconceivable to live without them.


  


  PETER GAY, SCHNITZLERS CENTURY (2002)
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  In the acknowledgements to his book The Joys of Yiddish, published in 1970, Leo Rosten thanks a friend of his who, in making a critique of the manuscript, brought to
  bear his singular acquaintanceship with ancient history, Latin, Greek, German, Italian, Hebrew, Aramaic and Sanskrit. It is that last touch I liked  Aramaic and Sanskrit. To be
  able to speak English, German and Italian is impressive enough; add on Latin, Greek and Hebrew and that marks you out as a linguist of unusual distinction; but Aramaic (the language of Jesus) and
  Sanskrit? Such an individual can only be what Rosten himself identifies elsewhere in his book as a great scholar, a chachem, a clever, wise or learned man or woman. In a work
  such as Ideas it is comforting to think of learning and wisdom as one and the same but Rosten immediately punctures any such hope. A bright young chachem told his
  grandmother that he was going to be a Doctor of Philosophy. She smiled proudly: Wonderful. But what kind of disease is philosophy? 


  I could have done with any number of friends like Rostens in the course of writing this book, which ranges over material conceived in many languages, Aramaic and Sanskrit among them. But
  multi-multilingual mavin (Yiddish for experts, connoisseurs) are not as thick on the ground as once they were. However, I have been no less fortunate in that a number of eminent scholars,
  who liked the plan for a history of ideas aimed at a general readership, agreed to read either parts or all of the typescript, and to give me the benefit of their expertise. Before I thank them, I
  hasten to make the usual disclaimer, that such errors, omissions and solecisms as remain in the text are my responsibility and mine alone. That said, I extend my gratitude to: John Arnold, Peter J.
  Bowler, Peter Burke, Christopher Chippendale, Alan Esterson, Charles Freeman, Dominick Geppert, P. M. Harman, Robert Johnston, John Keay, Gwendolyn Leick, Paul Mellars, Brian Moynahan, Francis
  Robinson, James Sackett, Chris Scarre, Hagen Schulze, Robert Segal, Chandak Sengoopta, Roger Smith, Wang Tao, Francis Watson and Zhang Haiyan. For editorial and other input, I am also indebted to:
  Walter Alva, Neil Brodie, Cass Canfield Jr., Dilip Chakrabati, Ian Drury, Vivien Duffield, Hugh van Dusen, Francesco dErrico, Israel Finkelstein, Ruth and Harry Fitzgibbons, David Gill, Eva
  Hajdu, Diana and Philip Harari, Jane Henderson, David Henn, Ilona Jasiewicz, Raz Kletter, David Landes, Constance Lowenthal, Fiona McKenzie, Alexander Marshack, John and Patricia Menzies, Oscar
  Muscarella, Andrew Nurnberg, Joan Oates, Kathrine Palmer, Colin Renfrew, John Russell, Jocelyn Stevens, Cecilia Todeschini, Randall White and Keith Whitelam. The book could not have been written
  without the help of the staffs of three libraries: the Haddon Library of Anthropology and Archaeology, Cambridge, England; the London Library; the library of the School of Oriental and African
  Studies, in the University of London. I am most grateful for their help.


  At the end of this book there are roughly 3,550 references spread over 95 pages. However, I would like here to draw attention to those titles on which I am especially reliant. One of the very
  real pleasures of researching and writing Ideas has been making the acquaintance of so many works that, though they may never be bestsellers, are masterpieces of erudition, insight and
  scholarship. Not a few of the titles mentioned below are classics of their kind, and were this book not so long already I would have liked to have attempted a bibliographical essay describing the
  contents, approach and attractions of many of the following works. As it is, I will merely say that the list which follows contains books that are, quite simply, indispensable for anyone who wishes
  to consider himself or herself informed about the history of ideas and that my gratitude to the following authors knows no bounds. The pleasure these volumes have given me is immeasurable.


  Alphabetically by author/editor, they are: Harry Elmer Barnes, An Intellectual and Cultural History of the Western World; Isaiah Berlin, The Sense of Reality; Malcolm Bradbury
  and James McFarlane (editors), Modernism: A Guide to European Literature, 18901930; Jacob Bronowski and Bruce Mazlish, The Western Intellectual Tradition; Edwin Bryant,
  The Quest for the Origins of Vedic Culture; James Buchan, The Capital of the Mind; Peter Burke, Culture and Society in Renaissance Italy; J. W. Burrow, The Crisis of
  Reason: European Thought, 18481914; Norman Cantor, The Civilisation of the Middle Ages; Ernst Cassirer, The Philosophy of the Enlightenment; Jacques Cauvin, The
  Birth of the Gods and the Origins of Agriculture; Owen Chadwick, The Secularisation of European Thought in the Nineteenth Century; Marcia Colish, Medieval Foundations of the
  Western Intellectual Tradition, 4001400; Henry Steel Commager, The Empire of Reason; Alfred W. Crosby, The Measure of Reality: Quantification and Western Society;
  Georges Duby, The Age of the Cathedrals; Mircea Eliade, A History of Religious Ideas; Henri F. Ellenberger, The Discovery of the Unconscious; J. H. Elliott, The Old
  World and the New; Lucien Febvre and Henri-Jean Martin, The Coming of the Book; Valerie Flint, The Imaginative Landscape of Christopher Columbus; Robin Lane Fox, The
  Unauthorised Version; Paula Fredericksen, From Jesus to Christ; Charles Freeman, The Closing of the Western Mind; Jacques Gernet, A History of Chinese Civilisation;
  Marija Gimbutas, The Gods and Goddesses of Old Europe: 6500 to 3500 BC; Edward Grant, God and Reason in the Middle Ages; Peter Hall, Cities in
  Civilisation; David Harris (editor), The Origins and Spread of Agriculture and Pastoralism in Eurasia; Alvin M. Josephy (editor), America in 1492; John Keay, India: A
  History; William Kerrigan and Gordon Braden, The Idea of the Renaissance; Paul Kriwaczek, In Search of Zarathustra; Thomas Kuhn, The Copernican Revolution; Donald F.
  Lach, Asia in the Making of Europe; David Landes, The Wealth and Poverty of Nations; David Levine, At the Dawn of Modernity; David C. Lindberg, The Beginnings of
  Western Science; A. O. Lovejoy, The Great Chain of Being; Ernst Mayr, The Growth of Biological Thought; Louis Menand, The Metaphysical Club: A Story of Ideas in
  America; Steven Mithen, The Prehistory of the Mind; Joseph Needham, The Great Titration; Joseph Needham et al., Science and Civilisation in China; Hans J.
  Nissen, The Early History of the Ancient Near East; Anthony Pagden, The Fall of Natural Man and People and Empires; J. H. Parry, The Age of Reconnaissance; L. D.
  Reynolds and N. G. Wilson, Scribes and Scholars; E. G. Richards, Mapping Time: The Calendar and Its History; Richard Rudgley, The Lost Civilisations of the Stone Age; H.
  W. F. Saggs, Before Greece and Rome; Harold C. Schonberg, Lives of the Composers; Raymond Schwab, The Oriental Renaissance; Roger Smith, The Fontana History of the
  Human Sciences; Richard Tarnas, The Passion of the Western Mind; Ian Tattersall, The Fossil Trail; Peter S. Wells, The Barbarians Speak; Keith Whitelam, The
  Invention of Ancient Israel; G. J. Whitrow, Time in History; Endymion Wilkinson, Chinese History: A Manual.


  I would also like to draw attention to the sponsors and editors of the various university presses around the world. Many of the most interesting and important books discussed in the following
  pages were never going to be commercial propositions; but university presses exist, at least in part, to see that new ideas get into print: we are all in their debt. Nor should we forget the
  translators (some anonymous, some long-departed) of so many of the works described in this book. As Leo Rosten acknowledged, linguistic skills ought not to be taken for granted.


  In the chapters on China I have used the Pinyin system of transliteration as opposed to Wade-Giles, except for certain words where the Wade-Giles format is well known even to non-specialists
  (Pinyin dispenses with all apostrophes and hyphens in Chinese words). In transcribing other scripts (for example, Arabic, Greek, Sanskrit) I have omitted virtually all diacritical marks, on the
  grounds that most readers will not know how, for example,  or ẹ modifies the sound. Marks are included only where essential  for example, to
  distinguish the Russian prehistoric site of Malta from the Mediterranean island of Malta. For the most part I have referred to the books of the Hebrew Bible as scriptures. Occasionally, for
  the sake of variety, I have used Old Testament.


  My greatest debt, as always, is to Kathrine.


  
  


  


  


  


  


  A Chronology of Ideas


  


  Some dates, especially the early ones, are approximate


  


  


  


  


  
    
      60,00040,000 years ago: Creative explosion: cave art and carvings in abundance


      14,0006,000 years ago: domestication of plants and animals


      11,000 BC: first use of clay


      5500 BC: first writing, in India


      after 2900 BC: Gilgamesh  first imaginative epic


      2100 BC: first legal code


      2000 BC: invention of the wheel


      before 1200 BC: first alphabet


      640 BC: invention of money


      600 BC: first evidence for written Latin


      585 BC: Thales of Miletus predicts solar eclipse: for Aristotle this was the moment when science and philosophy began


      538 BC: Buddha begins his travels


      507 BC: democracy introduced in Athens by Cleisthenes


      after 336 BC: Aristotle classifies the world


      mid-third century BC: Aristarchus proposes that the earth goes around the sun


      second century BC: paper in use in China


      160 BC: concepts of Resurrection and the Messiah gain wide currency in Israel


      120 BC: the term Judaism first used in Second Book of Maccabees


      First century AD: wheelbarrow invented in China


      33 AD: Paul converted


      80 AD: compass in use in China


      170s AD: four Christian Gospels emerge


      before 242 AD: Neoplatonism flourishes in Alexandria


      431 AD: Mary beatified as the Mother of God


      570 AD: birth of Muhammad


      633 AD: Quran collated


      eighth century AD: crop rotation system introduced


      751 AD: paper reaches the West from China


      904906 AD: gunpowder first used in anger in China


      after 1001 AD: Leif Eriksson explores Vinland


      1087 AD: Irnerius teaches law at Bologna University


      1094/1117 AD: first named teachers at Oxford


      late thirteenth/early fourteenth century AD: origins of capitalism and banking in Italy


      early fourteenth century AD: explosion of universities in Europe, first hints of perspective in Western art


      late fourteenth century AD: double entry bookkeeping in use


      1403 AD: movable type in use in Korea


      1440 AD: invention of printing


      after 1450 AD: rediscovery of Plato in Europe


      1506 AD: first printed map to show America


      1517 AD: Martin Luther nails his 95 theses to the door of Wittenberg church: the Reformation


      1519 AD: Magellan discovers southern route to Pacific and his assistant Sebastin del Cano circumnavigates the earth


      1525 AD: Peasants Revolt in Germany, led by Anabaptists


      1543 AD: Copernicus, On the Revolution of the Celestial Orbs; Vesalius, The Structure of the Human Body


      1605 AD: Francis Bacon, The Advancement of Learning; William Shakespeare, King Lear and Macbeth; Cervantes, Don
      Quixote, part 1 (part 2, 1615)


      1619 AD: Ren Descartes conceives the significance of doubt, and the mind-body dualism


      after 1625 AD: rise of the novel


      1669 AD: fossils first recognised as residue of living creatures


      1670 AD: Spinoza, Tractatus theologico-politicus


      16751683 AD: Van Leeuwenhoek discovers protozoa, spermatoza, bacteria


      early eighteenth century AD: rise of newspapers; learned journals and concert halls proliferate  emergence of the public
      sphere; Index of Prohibited Books in China


      1721 AD: first factory, in Derby


      1729 AD: electricity transmitted over distance


      1740s AD: David Hume attacks Christianity


      after 1750 AD: the Great Awakening in America


      1760 AD: Industrial Revolution begins


      1789 AD: French Revolution, Declaration of the Rights of Man, in France; Bentham, felicific calculus


      1790 AD: the term middle classes first used


      late eighteenth century AD: textual criticism of the Bible begins at Gttingen; vulcanism and neptunism  rival theories of
      the history of the earth


      1805 AD: Beethoven, Eroica symphony


      1816 AD: first functioning telegraph; the term Hindoo first used (hitherto Gentoo)


      1831 AD: British Association for the Advancement of Science formed


      after 1833AD: the terms psychosis and psychiatric introduced


      1838 AD: Comte coins the term sociology, the term palaeontology first used


      1840 AD: Louis Agassiz identifies the ice age


      1848 AD: revolution in several European cities; Robert Owen shows vertebrates have a similar structure


      1856 AD: Neanderthal skull discovered in Germany


      1859 AD: Charles Darwin, in On the Origin of Species, identifies natural selection as the mechanism by means of which
      evolution proceeds; John Stuart Mill, On Liberty


      1864, 1879, 1893 and 1899 AD: papal edicts against modernism, biblical criticism and science


      1874 AD: Cavendish Laboratory, Cambridge, opened


      1880 AD: Jacob Breuer treats Bertha Pappenheim (Anna O)


      1885 AD: Pasteur discovers rabies vaccine


      1897 AD: discovery of the electron  founding of particle physics; Emile Durkheim, Suicide


      18991900 AD: Sigmund Freud, The Interpretation of Dreams, lays the foundations of psychoanalysis

    

  


  
  


  


  


  


  


  Introduction


  


  


  The Most Important Ideas in History: Some Candidates


  


  


  


  


  In 1936, a collection of papers by Sir Isaac Newton, the British physicist and natural philosopher, which had been considered to be of no scientific value when
  offered to Cambridge University some fifty years earlier, came up for auction at Sothebys, the international salesroom, in London. The papers were bought by another Cambridge man, the
  distinguished economist John Maynard Keynes (later Lord Keynes). He spent several years studying the documents  mainly manuscripts and notebooks  and in 1942, in the midst of the
  Second World War, delivered a lecture to the Royal Society Club in London in which he presented an entirely new view of historys most renowned and exalted scientist. In
  the eighteenth century and since, Keynes told the club, Newton came to be thought of as the first and greatest of the modern age of scientists, a rationalist, one who taught us to
  think on the lines of cold and untinctured reason. I do not see him in this light. I do not think that anyone who has pored over the contents of that box which he packed up when he left Cambridge
  in 1696 and which, though partly dispersed, have come down to us, can see him like that. Newton was not the first of the age of reason. He was the last of the magicians, the last of the Babylonians
  and Sumerians, the last great mind which looked out on the visible and intellectual world with the same eyes as those who began to build our intellectual inheritance rather less than 10,000 years
  ago.1


  Newton is still known to us, first and foremost, as the man who conceived the modern notion of the universe, as held together by gravity. But, in the decades since Keynes spoke to the Royal
  Society, a second  and very different  Newton has emerged: a man who spent years involved in the shadowy world of alchemy, in the occult search for the philosophers stone, who
  studied the chronology of the Bible because he believed it would help predict the apocalypse that was to come. He was a near-mystic who was fascinated by Rosicrucianism,
  astrology and numerology. Newton believed that Moses was well aware of the heliocentric theory of Copernicus and his own doctrine of gravity. A generation after the appearance of his famous book
  Principia Mathematica, Newton was still striving to uncover the exact plan of Solomons Temple, which he considered the best guide to the topography of
  heaven.2 Perhaps most surprising of all, the latest scholarship suggests that Newtons world-changing discoveries in science
  might never have been made but for his researches in alchemy.3


  The paradox of Newton is a useful corrective with which to begin this book. A history of ideas might be expected to show a smooth progression in mankinds intellectual development, from
  primitive notions in the very beginning, when early man was still using stone tools, through the gestation of the worlds great religions, down to the unprecedented flowering of the arts in
  Renaissance times, the birth of modern science, the industrial revolution, the devastating insights of evolution and the technological wizardry that marks our own day, with which we are all
  familiar and on which so many are dependent.


  But the great scientists career reminds us that the situation is more complex. There has been a general development, a steady progress much of the time (the idea of progress is
  discussed more fully in Chapter 26). But by no means all of the time. Throughout history certain countries and civilisations have glittered for a while, then for one reason or
  another been eclipsed. Intellectual history is very far from being a straight line  that is part of its attraction. In his book, The Great Titration (1969), the Cambridge historian
  of science Joseph Needham set out to answer what he thought was one of the most fascinating puzzles in history: why the Chinese civilisation, which developed paper, gunpowder, woodblock printing,
  porcelain and the idea of the competitive written examination for public servants, and led the world intellectually for many centuries, never developed mature science or modern business methods
   capitalism  and therefore, after the Middle Ages, allowed itself to be overtaken by the West and then dropped further and further behind (his answer is discussed on pages
  439440).4 The same might be said about Islam. Baghdad in the ninth century led the Mediterranean world intellectually: it was here
  that the great classics of the ancient civilisations were translated, where the hospital was conceived, where al-jabr, or algebra, was developed, and major advances made in
  falsafah, philosophy. By the eleventh century, thanks to the rigours of fundamentalism, it had disappeared. Charles Freeman, in his recent book The Closing of the Western Mind, describes many instances of the way intellectual life withered in the early Middle Ages, the years of Christian fundamentalism.5 In the fourth century Lactantius wrote: What purpose does knowledge serve  for as to knowledge of natural causes, what blessing is there for me if I should
  know where the Nile rises, or whatever else under the heavens the scientists rave about?6 Epilepsy, which Hippocrates
  described as a natural illness as early as the fifth century BC, was, in the Middle Ages, placed under the care of St Christopher. John of Gaddesden, an English physician,
  recommended as a cure the reading of the Gospel over the epileptic while simultaneously placing on him the hair of a white dog.7


  This is perhaps the most important lesson we can learn from a history of ideas: that intellectual life  arguably the most important, satisfying and characteristic dimension to our
  existence  is a fragile thing, easily destroyed or wasted. In the last chapter some conclusions will be attempted, in an effort to assess what has and has not been achieved in this realm.
  This Introduction, however, shows how this history differs from other histories, and in so doing helps explain what a history of ideas is. The discussion will be confined to an exploration
  of the various ways the material for an intellectual history may be organised. A history of ideas clearly touches on a vast amount of material and ways must be found to make this array
  manageable.


  For some reason, numerous figures in the past have viewed intellectual history as a tripartite system  organised around three grand ideas, ages or principles. Joachim of
  Fiore (c. 11351202) argued  heretically  that there have been three epochs, presided over by God the Father, God the Son and God the Holy Spirit respectively, during
  which the Old Testament, the New Testament and a spiritual eternal Gospel will be in force.8 Jean Bodin (c.
  15301596), the French political philosopher, divided history into three periods  the history of Oriental peoples, the history of Mediterranean peoples, and the history of northern
  peoples.9 In 1620 Francis Bacon identified three discoveries that set his age apart from ancient times.10 It is well to observe the force and virtue and consequences of discoveries. These are to be seen nowhere more conspicuously than in those three which were unknown
  to the ancients, and of which the origin, though recent, is obscure and inglorious; namely, printing, gunpowder, and the magnet. For these three have changed the whole face and state of things
  throughout the world, the first in literature, the second in warfare, the third in navigation; whence have followed innumerable changes; insomuch that no empire, no sect, no
  star, seems to have exerted greater power and influence in human affairs than these mechanical discoveries.11 The origins of each of
  these discoveries have been identified since Bacons time but that does not change the force of his arguments.


  Thomas Hobbes (15881679), Bacons amanuensis, argued that three branches of knowledge outweighed all others in explanatory power: physics, which studies natural objects; psychology,
  which studies man as an individual; and politics, which deals with artificial and social groupings of mankind. Giambattista Vico (16681744) distinguished the age of the gods, the heroic age
  and the human age (though he borrowed some of these ideas from Herodotus and Varro). In fact, Vico tended to think in threes: he distinguished three instincts which, he said, shaped
  history, and three punishments that shaped civilisation.12 The three instincts were a belief in Providence, the recognition
  of parenthood, and the instinct to bury the dead, which gave mankind the institutions of religion, family and sepulture.13 The three
  punishments were shame, curiosity and the need to work.14 The French statesman Anne Robert Jacques Turgot (17271781) argued that
  civilisation is the product of geographical, biological and psychological factors (Saint-Simon agreed). Marie Jean Antoine Nicolas Caritat, marquis de Condorcet (17431794), who thought that
  the French Revolution was the dividing line between the past and a glorious future, believed there were three outstanding issues in history  the destruction of inequality
  between nations, the progress of equality within one and the same nation, and the perfecting of mankind. William Godwin (17561836), the English anarchist, thought that the three chief ideas
  that would produce the all-important goal in life  the triumph of reason and truth  were literature, education and (political) justice. Thomas Carlyle (17951881) noted
  the three greatest elements of modern civilisation [are] gunpowder, printing and the Protestant religion, while Auguste Comte (17981857) idealised three stages of history
   theological, metaphysical and scientific, later expanded to theological-military, metaphysical-legalistic, and scientific-industrial.15 Later still in the nineteenth century the anthropologist Sir James Frazer distinguished the ages of magic, religion and science, while Lewis Morgan, in his Ancient
  Society, divided history into the stages of savagery, barbarism and civilisation, and thought that the main organising ideas of civilisation were the growth of government, the growth of ideas
  about the family, and the growth of ideas about property.


  Not everyone has fallen into this tripartite way of looking at history. Condorcet thought there had been ten stages of progress, Johann Gottfried Herder divided history into
  five periods, Georg Wilhelm Hegel divided it into four, and Immanuel Kant believed that progress had gone through nine stages.


  Nevertheless, W. A. Dunlap, writing in 1905, used the word triposis to describe this tendency to divide intellectual history into three, while Ernest Gellner in 1988 favoured the
  term trinitarian.16 In recent years we have had J. H. Denisons Emotions as the Basis of Civilisation (1932),
  which divided societies into the patriarchal, the fratriarchal and the democratic. In 1937, in his Intellectual and Cultural History of the Western World, Harry Elmer Barnes described
  three great changes in sensibility in history  the arrival of ethical monotheism in the Axial Age (700400 BC), the advent of
  individualism in the Renaissance, when the present world became an end in itself instead of a preparation for the shadowy afterlife, and the Darwinian revolution of the nineteenth
  century.17


  Economists have often thought in threes. In The Wealth of Nations (1776), Adam Smith (17231790) offered a pioneering analysis of the fundamental division of income into rents,
  wages and the profits of stock, identifying their respective owners as the landlord, the wage-earner and the capitalist, the three great, original and constituent orders of every civilised
  society.18 Even Marxism can be reduced to three: an age when man knows neither surplus nor exploitation, when both surplus and
  exploitation are pervasive, and when surplus remains but exploitation is ended.19 And Karl Polanyi, in The Great Transformation
  (1944), distinguished three great economic epochs  reciprocity, redistribution and the market. Two years later, in The Idea of History, R. G. Collingwood described three
  great crises that have occurred in the history of European historiography. The first occurred in the fifth century BC, when the idea of history as a science came into
  being; the second took place in the fourth and fifth centuries AD, with the advent of Christianity, which viewed history as the working out of Gods purpose, not
  mans; and the third came in the eighteenth century with a general denial of innate ideas and intuitionism or revelation. In 1951, in Ideas and Men, Crane Brinton, professor of
  ancient and modern history at Harvard, identified humanism, Protestantism and rationalism as the three great ideas making the modern world. Carlo Cipolla published Guns and Sails in the Early
  Phase of European Expansion, 14001700 in 1965, in which he argued that nationalism, guns and navigation accounted for the European conquests which created the
  modern world. The rising nationalism in Europe, as a result of the Reformation, led to a new round of war, which promoted the growth of metallurgy, and ever more efficient  and brutal
   weapons. These far outstripped anything available in the East (in contrast to the situation in 1453, when the Turks sacked Constantinople), while the developments in navigation, fuelled by
  ambitions of empire, enabled European ships to reach both the far east (the Vasco da Gama era) and, eventually, the Americas.20


  In Ernest Gellners Plough, Sword and Book (1988), he argued that there have been three great phases in history  hunting/gathering, agrarian production and industrial
  production  and that these fitted with the three great classes of human activity  production, coercion and cognition. In 1991, Richard Tarnas, in The Passion of the Western
  Mind, argued that philosophy, in the West at any rate, can be divided into three great epochs  as largely autonomous during the classical period, as subordinate to religion during the
  dominant years of Christianity, and as subordinate to science ever since.21


  In his book Fire and Civilisation (1992), Johan Goudsblom argued that mans control of fire produced the first transformation in human life. Early man was now no longer a
  predator: control of fire enabled him to corral animals and to clear land. Without this, agriculture  the second transformation  would not have been possible. Control over fire also
  introduced the possibility of cooking, which distinguished man from the animals and may be regarded as the origins of science. (The use of smoke may also have been the first form of communication.)
  Control over fire, of course, also led to baking, ceramics and smelting (the pyrotechnic cultures), which enabled metal daggers and then swords to be constructed. But the third great
  transformation, and the most important, after agriculture, Goudsblom said, was industrialisation, the union of fire with water, to produce in the first instance steam, harnessing a new form of
  energy which enabled machines of unprecedented size and power to perform certain routine skills much better and much faster than was possible by hand.22


  Isaiah Berlin, the Oxford political philosopher, thought there had been three great political/psychological turning-points in history. The first came after the death of Aristotle, when the
  philosophical schools of Athens ceased to conceive of individuals as intelligible only in the context of social life, ceased to discuss the questions connected with public and political life
  that had preoccupied the Academy and the Lyceum, as if these questions were no longer central . . . and suddenly spoke of men purely in terms of inner experience and individual
  salvation.23 A second turning-point was inaugurated by Machiavelli, which involved the recognition that there is a division
  between the natural and the moral virtues, the assumption that political values are not merely different from, but may in principle be incompatible with, Christian ethics. The third
  turning-point  which Berlin says is the greatest yet  was the advent of romanticism. These changes are discussed in Chapter 30.


  Finally, in 1997, in Guns, Germs and Steel, Jared Diamond picked up where Cipolla left off: his concern was to explain the way the world developed before modern times and why Europe
  discovered (and conquered) America rather than vice versa. His answer had three broad themes. Eurasia, he pointed out, is mainly an eastwest landmass, whereas the Americas are
  northsouth. The exigencies of geography, he said, mean that the migration of domesticated animals and plants is by definition easier along latitudes than it is along longitudes, which meant
  that cultural evolution was likewise easier, and therefore faster, in Eurasia than it was in the Americas. Second, Eurasia had more mammals capable of domestication than in the Americas (fifteen,
  as opposed to two), and this also helped civilisations evolve. In particular, the domestication of the horse, in Eurasia, transformed warfare, which encouraged the development of the sword, which
  helped the evolution of metallurgy, meaning that European weapons far outstripped their equivalents in the New World. Third, domestication of many animals meant that European humans evolved
  immunity to the diseases which those animals carried and which, when they were introduced into the New World, devastated the population.24


  It is encouraging that there is a measure of overlap here. Agriculture, weapons, science, industrialisation, and printing, for example, are each selected by more than one author. These arguments
  and ideas certainly help us begin to find our way about a massive field but, as will become clear later in this Introduction, and then throughout the book, though I think that all these ideas and
  innovations are important, my own candidates are very different.


  Of course, this is by no means the only way of looking at the development of ideas  by identifying the most influential innovations and abstractions of all time. In
  their book, The Western Intellectual Tradition, Jacob Bronowski and Bruce Mazlish identify three realms of intellectual activity, an approach that I have found very useful.
  There is first the realm of truth: the effort to inquire into truth is the concern of religion, science and philosophy, where, in an ideal world, agreement would be total and
  involuntary  i.e., inevitable in a logical, mathematical or syllogistical sense. Next, there is the search for what is right: this is the concern of law, ethics and politics, where
  agreement, largely voluntary, need not be total but in order to work still needs to be widespread. And thirdly there is the realm of taste, which is largely the business of the arts, where
  agreement is not necessary at all and where disagreement may be fruitful. Of course, there is again a measure of overlap between these realms (artists search for the truth, or say that they do,
  religion is concerned with what is right as well as with what is true) but the distinction is worth bearing in mind throughout this book. The Greeks early on recognised an important
  distinction between natural law and human law.25


  Of course, there is nothing sacred or inevitable about the rule of three. An alternative approach has been to stress the continuity of big thoughts. Many books, for
  instance, have been written on such overwhelming topics as Progress, Nature, Civilisation, Individualism, Power, what is and
  what is not Modern. A number of scholars  political historians and moral philosophers in particular  have seen the most important intellectual strand running through the
  past as a moral saga revolving around the twin issues of freedom and individuality. Immanuel Kant was just one who viewed history as the narrative of mans moral progress. Isaiah Berlin also
  devoted his energies to defining and refining different concepts of freedom, to explaining the way freedom has been conceived under different political and intellectual regimes, and at different
  times in history. The study of individualism has grown immensely in recent years, with many historians seeing it as a defining aspect of modernity and capitalism. Daniel Dennett, in his recent
  title Freedom Evolves, described the growth of individualism throughout history and the various ways that freedom has increased and benefited mankind. Freedom is both an idea in itself and
  a psychological/political condition especially favourable to the instigation of ideas.


  Each of these approaches to intellectual history has something to be said for it and each of the books and essays referred to above is warmly recommended. In the event,
  however, I have given this book a tripartite structure, in the manner of Francis Bacon, Thomas Carlyle, Giambattista Vico, Carlo Cipolla, Ernest Gellner, Jared Diamond and others. Not merely to ape
  them (though one could do worse than follow this array of distinguished minds) but because the three particular ideas I have settled on, as the most important, do, I believe,
  concisely summarise my argument about what has happened in history and describe where we are today.


  All of the forms of organisation mentioned above are recognisable in the following pages, but the three ideas I have settled on as the most important, and which determine the books
  ultimate structure and thesis, are these: the soul, Europe, and the experiment. I do not intend to rehearse the argument of the book in this Introduction but, if I may anticipate some criticisms, I
  trust it will become clear why I think the soul is a more important concept than the idea of God, why Europe is as much an idea as it is a place on the map, and why the humble experiment has had
  such profound consequences. I also think that these three ideas are responsible for our present predicament  but that too will emerge in the following pages.


  I should perhaps expand a little on what I mean by idea. I do not have any magic formula according to which ideas have been chosen for inclusion in this book. I
  include abstract ideas and I include inventions which I think are or were important. According to some palaeontologists mans first abstract idea occurred around 700,000 years ago, when stone
  hand-axes became standardised to the same proportions. This, the scientists say, shows that early man had an idea inside his head of what a hand-axe should be. I report this debate
  and discuss its implications on pages 3537. But I also treat the invention of the first hand-axes  2.5 million years ago, before they became standardised  as evidence for an
  idea, after early man realised that a sharp stone would break through animal hide when his own fingernails or teeth wouldnt. Writing is an idea, a very important idea, which
  was invented before 3000 BC. Today, however, we tend not to regard letters or words as inventions, as we do computers or mobile phones, because they have been so long with
  us. But inventions are evidence of ideas. I have treated language as an idea, because language reflects the way that people think, and the ways in which languages differ characterise the social and
  intellectual history of different populations. In addition, most ideas are conceived in language. Thus I consider the history and structure of the worlds most intellectually influential
  languages: Chinese, Sanskrit, Arabic, Latin, French and English.


  The first person to conceive of intellectual history was, perhaps, Francis Bacon (15611626). He certainly argued that the most interesting form of history is the
  history of ideas, that without taking into account the dominating ideas of any age, history is blind.26 Voltaire
  (16941778) spoke of the philosophy of history, by which he meant that history was to be looked at as what interests a philosophe (rather than a soldier-politician, say). He argued
  that culture and civilisation, and progress on that score, were susceptible of secular, critical and empirical enquiry.27 The French
  Annales school, with its interest in mentalits, some of the less tangible aspects of history  for example, the everyday intellectual climate at various points in
  the past (how time was understood, or what, say, medieval notions of privacy were)  also comprised a form of the history of ideas, though it was hardly systematic.


  But in modern times, the person who did more than anyone else to create an interest in the history of ideas was Arthur O. Lovejoy, professor of philosophy at Johns Hopkins University, in
  Baltimore in the United States. He was one of the founders of the History of Ideas Club at Johns Hopkins and gave a series of lectures, the William James Lectures on Philosophy and Psychology, at
  Harvard University, in spring 1933. The topic of the series was what Professor Lovejoy called the most potent and persistent presupposition in Western thought. This was
  The Great Chain of Being, published as a book of that title in 1936 and which, by 2001, had been reprinted twenty-one times. The Great Chain of Being, Lovejoy said, was for 2,400
  years the most influential way of understanding the universe and implied a certain conception of the nature of God. Without acquaintance with this idea, he insisted, no understanding of the
  movement of thought in [the West] . . . is possible.28 At its most simple, the notion underlying The Great Chain of Being, as
  identified in the first instance by Plato, is that the universe is essentially a rational place, in which all organisms are linked in a great chain, not on one scale of low to high (for Plato could
  see that even lowly creatures were perfectly adapted, as we would say, to their niches in the scheme of things) but that there was in general terms a hierarchy which
  ranged from nothingness through the inanimate world, into the realm of plants, on up through animals and then humans, and above that through angels and other immaterial and
  intellectual entities, reaching at the top a superior or supreme being, a terminus or Absolute.29 Besides implying a rational
  universe, Lovejoy said, the chain also implied an otherworldliness of certain phenomena, not just the Absolute (or God) but, in particular, supersensible and
  permanent entities, namely ideas and souls.


  The chain further implied that the higher up the hierarchy one went the greater the perfection of these entities. This was the notion of
  becoming, improving, approaching perfection, and from this arose the idea of the good, what it is to be good, and the identification of the Absolute, God, with the good.
  The bliss which God unchangingly enjoys in his never-ending self-contemplation is the Good after which all other things yearn and, in their various measures and manners,
  strive.30 The conception of the eternal world of ideas also gave rise to two further questions: why is there any world of
  becoming in addition to the eternal world of ideas or, indeed, the one Supreme Being  why, in effect, is there something rather than nothing? And second, what principle determines the number
  of kinds of beings that make up the sensible and temporal world? Why is there plenitude? Is that evidence of the underlying goodness of God?


  Lovejoy went on to trace the vicissitudes of this idea, in particular in the medieval world, the Renaissance and in the eighteenth and nineteenth centuries. He showed, for instance that
  Copernicus De revolutionibus orbium, which introduced the idea that the earth went round the sun, rather than vice versa, was understood by many of the time as a new way to
  contemplate the heavens as the highest good, as closer to what God intended mankinds understanding to be.31 For
  example, Cardinal Bellarmino, whom we shall meet in Chapter 25 as the leader of the Catholic Churchs resistance to Copernicus, also said: God wills that man should
  in some measure know him through his creatures, and because no single created thing could fitly represent the infinite perfection of the Creator, he multiplied creatures, and bestowed on each a
  certain degree of goodness and perfection, that from these we might form some idea of the goodness and perfection of the Creator, who, in one most simple and perfect essence, contains infinite
  perfections.32 On this reading, Copernicus breakthrough was an infinitesimal increase in mans ascent to God.


  Rousseau, in mile, said: O Man! Confine thine existence within thyself, and thou wilt no longer be miserable. Remain in the place which Nature has assigned to Thee in the
  chain of beings . . .33 For Pope: Know thy own point; this kind, this due degree, / Of Blindness, weakness, Heaven bestows on
  thee.34 The writers of the Encyclopdie, in France in the eighteenth century, thought this approach would advance
  knowledge: Since everything in nature is linked together, since beings are connected with one another by a chain of which we perceive some parts as continuous, though in
  the greater number of points the continuity escapes us, the art of the philosopher consists in adding new links to the separated parts, in order to reduce the distance between them as much as possible.35 Even Kant spoke of the famous law of the continuous scale of
  created beings . . .36


  Influential though it was, Lovejoy felt that the idea of the great chain had failed. In fact, he said, it had to fail: it implied a static universe. But that had little to do with its
  influence.1


  Lovejoy was by all accounts an impressive man. He read English, German, French, Greek, Latin, Italian and Spanish and his students joked that on his sabbatical year from Johns
  Hopkins he occupied himself by reading the few books in the British Museum Library that he had not yet read.38 Nonetheless,
  he was criticised for treating ideas as units  underlying and unchanging entities, like the elements in chemistry  whereas his critics saw them as far more
  fluid.39


  But Lovejoy certainly started the ball rolling in that he became the first editor of the Journal of the History of Ideas, founded in 1940. (Among the contributors to that volume were
  Bertrand Russell and Paul O. Kristeller.) In the first issue, Lovejoy set out the Journals aims as: to explore the influence of classical ideas on modern thought, the influence of
  European ideas on American thought, the influence of science on standards of taste and morality and educational theories and models and the influence of certain pervasive and
  widely ramifying ideas or doctrines, such as evolution, progress, primitivism, determinism, individualism, collectivism, nationalism and racism. He argued that the history of thought is not
  an exclusively logical progress in which objective truth progressively unfolds itself in a rational order. Instead, he said, it revealed a sort of oscillation between
  intellectualism and anti-intellectualism, between romanticism and enlightenment, arising from non-rational factors. This, he thought, was an alternative model to progress. In an essay
  elsewhere, he identified the subject matter of a history of ideas as: the history of philosophy, of science, of religion and theology, of the arts, of education, of sociology, of language, of
  folklore and ethnography, of economics and politics, of literature, of societies.


  In the years since then, the Journal of the History of Ideas has continued to explore the subtle ways in which one idea in history leads to another. Here are some recent articles:
  Platos effects on Calvin, Nietzsches admiration for Socrates, Buddhism and nineteenth-century German thought, a pre-Freudian psychologist of the unconscious
  (Israel Salanter, 18101883), the link between Newton and Adam Smith, between Emerson and Hinduism, Bayles anticipation of Karl Popper, the parallels between late antiquity and
  Renaissance Florence. Perhaps the most substantial spin-off of the Journal was the Dictionary of the History of Ideas, published in 1973 and edited by Philip P. Wiener, who had
  followed Lovejoy as editor-in-chief. This massive work, in four volumes, of 2,600 pages, had 254 contributors, seven associate editors, including Isaiah Berlin and Ernest Nagel, and seven
  contributing editors, among whom were E. H. Gombrich, Paul O. Kristeller, Peter B. Medawar and Meyer Schapiro.40 The dictionary identified
  nine core areas  these were: ideas about the external order of nature; ideas about human nature; literature and aesthetics; ideas about history; economic, legal and political ideas and
  institutions; religion and philosophy; formal logical mathematical and linguistic ideas. As one reviewer remarked, it is a vast intellectual Golconda.


  In an essay in the Journal, to mark fifty years of publication, one contributor singled out three failures worthy of note. One was the failure of historians to come up with any
  understanding of what one big modern idea really means  this was secularisation; another was the widespread disappointment felt about psychohistory when so many
  figures  Erasmus, Luther, Rousseau, Newton, Descartes, Vico, Goethe, Emerson, Nietzsche  cry out for a deep psychological understanding; and the third was the failure among both
  historians and scientists to get to grips with imagination as a dimension in life generally and in particular so far as the production of ideas is concerned. These alleged failures
  are something worth bearing in mind as this history proceeds.41


  In the pages of the Journal of the History of Ideas a distinction is often made between the history of ideas (an English language, and mainly American, usage), and several
  German terms  Begriffsgeschichte (the history of concepts), Geistesgeschichte (history of the human spirit), Ideengeschichte (history of ideas),
  Wrtegeschichte (history of individual words) and Verzeitlichung (the anachronistic disposition to insert modern concepts into historical processes). These are useful terms
  for scholars, for refining the subject. The general reader, however, needs only to be aware that this deeper level of analysis is there, should they wish to take their interest further.


  In this Introduction, by discussing the theories and arguments of others, I have tried to give a flavour of what a history of ideas is and can be. But
  perhaps another, altogether simpler way of looking at this book is as an alternative to more conventional history  as history with the kings and emperors and dynasties and generals left out,
  with the military campaigns, the empire-building conquests and the peace treaties and truces omitted. There is no shortage of such histories and I assume here that readers will know the bare bones
  of historical chronology. But although I do not explore particular military campaigns, or the deeds of this or that king or emperor, I do discuss advances in military tactics, the invention of new
  and influential weapons, theories of kingship and the intellectual battles between kings and popes for the minds of men. I do not discuss in any detail the actual conquest of America but I do dwell
  on the thinking that led to the discovery of the New World and the ways in which that discovery changed how Europeans and Muslims (for example) thought. I do not describe the build-up of empires
  but I do discuss the idea of empire, and of colonialism. I explore The imperial mind, how for example the British changed Indian thinking and vice versa. Ideas about race
  havent always been as contentious as they are now and that, in itself, is a matter of interest and importance.


  One set of arguments I make space for is the alternative to Lovejoys Great Chain thesis, as epitomised by James Throwers excellent, if little-known, The
  Alternative Tradition.42 This is a fascinating exploration of naturalistic views of the past, in other words ideas which seek to
  explain the world  its existence and order  without recourse to God or the gods. In my view this tradition has not had the attention it merits (and is needed now more than ever).
  Throwers book is discussed in Chapter 25.


  I have introduced many little ideas that I found fascinating but are rarely included in more conventional histories, despite being indispensable. Who had the idea to divide time
  into BC and AD and when? Why do we divide a circle into 360 degrees? When and where were the plus and minus signs (+ and
  ) introduced into mathematics? We live in an age of suicide bombers, who do what they do because they believe they will earn an honoured place in paradise  where does this strange
  notion, paradise, come from? Who discovered the Ice Age and how and why did it come about? My aim throughout has been to identify and discuss those ideas and inventions that have had a long-term
  influence on the way we live or have lived and think. I do not expect everyone to agree with my choice, but this is a long book and I urge any reader who thinks I have made
  serious omissions to write to me. I also urge the reader to consult the notes at the back of the book. Many aspects of the past are the subject of fascinating dispute among scholars. To have laid
  out these disagreements fully in the main text would have held up the narrative unreasonably, but I do make space for the more important intellectual sword-fights in the notes.
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  On the evening of Wednesday, 1 May 1859, John Evans, a British archaeologist, crossed the English Channel by steamer from Folkestone to Boulogne. He took the train to Abbeville
  where he was met by Joseph Prestwich, a renowned British geologist. Next morning they were collected at seven oclock by Jacques Boucher de Crvecoeur de Perthes, chief customs officer
  in the town but also an amateur archaeologist. Evans and Prestwich were in France to investigate certain discoveries of their host.


  Since 1835 workmen quarrying gravel from the river on the outskirts of Abbeville had been turning up ancient animal bones alongside different types of stone implements. These stone tools had
  convinced Boucher de Perthes that mankind was much more ancient than it said in the Bible. According to a number of ecclesiastical authorities, basing their calculations on the genealogies in
  Genesis, mankind was created between 6,000 and 4,000 years before Christ. Boucher de Perthes had been confirmed in his very different view when, in the course of excavations made for a new hospital
  in the Abbeville area, three stone hand-axes had been found alongside the molar tooth of a species of elephant long since extinct in France.


  Nonetheless, he had great difficulty convincing his fellow Frenchmen that his evidence proved that man dated back hundreds of thousands of years. There was no shortage of expertise
  in France at that time  Laplace in astronomy, Cuvier, Lartet and Scrope in geology and natural history, Picard in palaeontology. But in the latter discipline the experts tended to be
  amateurs in the true sense of the word, lovers of the subject who were scattered about the country, digging in their own localities only, and divorced from the high-profile
  publication outlets, such as the French Academy. Furthermore, in Boucher de Perthes case his credibility was a particular problem because he had taken up archaeology only in his fifties, and
  had before that authored several five-act plays, plus works on political, social and metaphysical subjects, filling no fewer than sixty-nine heavy volumes. He was seen in some
  circles as a jack-of-all-trades. It didnt help either that he presented his discoveries as part of a fantastic theory that early man had been completely wiped out by a worldwide catastrophe
  and later on created anew. The British were more sympathetic, not because their scientists were better than the French  they were not  but because similar discoveries had been made
  north of the Channel  in Suffolk, in Devon, and in Yorkshire. In 1797, John Frere, a local antiquary, found at Hoxne, near Diss in Suffolk, a number of hand-axes associated with extinct
  animals in a natural stratum about eleven feet below the surface. In 1825, a Catholic priest, Father John MacEnery, excavating Kents Cavern, near Torquay in Devon, found an
  unmistakeable flint implement in association with a tooth of an extinct rhinoceros  both lying in a level securely sealed beneath a layer of stalagmite.1 Then, in 1858, quarrying above Brixham harbour, not far away and also in Devon, exposed a number of small caves, and a distinguished committee was set up by the Royal Society
  and the Geographical Society to sponsor a scientific excavation. Fossilised bones of mammoth, lion, rhinoceros, reindeer and other extinct Pleistocene animals were found embedded in a layer of
  stalagmite and, beneath that, flints unmistakably shaped by man.2 That same year, Dr Hugh Falconer, a distinguished British
  palaeontologist, and a member of the committee which sponsored the Brixham excavations, happened to call on Boucher de Perthes on his way to Sicily. Struck by what he saw, Falconer persuaded
  Prestwich and Evans, as members of the professional disciplines most closely involved, to see for themselves what had been unearthed at Abbeville.


  The two Englishmen spent just a day and a half in France. On Thursday morning they looked at the gravel pits in Abbeville. There, according to the account in Evans diary: We
  proceeded to the pit where sure enough the edge of an axe was visible in an entirely undisturbed bed of gravel and eleven feet from the surface . . . One of the most remarkable features of the case
  is that nearly all if not quite all of the animals whose bones are found in the same beds as the axes are extinct. There is the mammoth, the rhinoceros, the Urus  a tiger, etc. etc.
  Evans and Prestwich photographed a hand-axe in situ before returning to London. By the end of May Prestwich had addressed the Royal Society in London, explaining how the recent discoveries
  in both Britain and France had convinced him of the immense antiquity of man and, in the following month, Evans addressed the Society of Antiquaries, advocating
  the same conclusion. Several other prominent academics also announced their conversion to this new view about the early origins of mankind.3


  It is from these events that the modern conception of time dates, with a sense of the hitherto unimagined antiquity of mankind gradually replacing the traditional chronology laid down in the
  Bible.4 That change was intimately bound up with the study of stone tools.


  This is not to say that Boucher de Perthes was the first person to doubt the picture painted in the Old Testament. Flint axes had been known since at least the fifth century
  BC, when a Thracian princess had formed a collection of them and had them buried with her, possibly for good luck.5 The
  widespread occurrence of these strange objects led to many fanciful explanations for stone tools. One popular theory, shared by Pliny among others, held them to be petrified
  thunderbolts, another had it that they were fairy arrows. Aldrovandus, in the mid-seventeenth century, argued that stone tools were due to an admixture of a certain
  exhalation of thunder and lightning with metallic matter, chiefly in dark clouds, which is coagulated by the circumfused moisture and conglutinated into a mass (like flour with water) and
  subsequently indurated with heat, like a brick.6


  Beginning in the age of exploration, however, in the sixteenth and seventeenth centuries, mariners began encountering hunter-gatherer tribes in America, Africa and the Pacific, and some of these
  still used stone tools. Mainly as a result of this, the Italian geologist Georgius Agricola (14901555) was one of the first to express the view that stone tools found in Europe were probably
  of human origin. So too did Michel Mercati (15411593) who, as superintendent of the Vatican botanical gardens and physician to Pope Clement VII, was familiar with stone tools from the New
  World that had been sent to Rome as gifts.7 Another was Isaac La Peyrre, a French Calvinist librarian who, in 1655, wrote one of the
  first books to challenge the biblical account of creation. Others, such as Edward Lhwyd, were beginning to say much the same, but Peyrres book proved very popular  an
  indication that he was saying something that ordinary people were willing to hear  and it was translated into several languages. In English it was called A Theological Systeme upon that
  presupposition that Men were before Adam. He identified thunderstones as the weapons of what he called a pre-Adamite race of humans, which he claimed had existed
  before the creation of the first Hebrews, in particular Assyrians and Egyptians. As a result, he said that Adam and Eve were the founding couple only of the Jews. Gentiles
  were older  pre-Adam. Peyrres book was denounced, as profane and impious, he himself was seized by the Inquisition, imprisoned, and his book burned on the
  streets of Paris. He was forced to renounce both his pre-Adamite arguments and even his Calvinism, and died in a convent, mentally battered.8


  Despite this treatment of Peyrre, the idea of mans great antiquity refused to die, reinforced  as we have seen  by fresh discoveries. However, none of these finds
  had quite the impact they deserved, for at the time geology, the discipline that formed the background to the discovery of stone implements, was itself deeply divided. The surprising fact remains
  that until the late eighteenth century the age of the earth was not the chief area of interest among geologists. What concerned them most was whether or not the geological record could be
  reconciled with the account of the earths history in Genesis. As we shall see in more detail in Chapter 31, geologists were divided over this into catastrophists and
  uniformitarians. Catastrophists  or Diluvialists  were the traditionalists who, in sticking to the biblical view of creation, the oldest written record
  then available to Europeans, explained the past as a series of catastrophes (floods mainly, hence Diluvialists) that repeatedly wiped out all life forms, which were then recreated, in
  improved versions, by God. On this basis, the story of Noahs Flood, in Genesis, is an historical record of the most recent of these destructions.9 The diluvialists had the whole weight of the Church behind them and resisted rival interpretations of the evidence for many decades. For example, it was believed at one stage
  that the first five days of the biblical account of the creation referred allegorically to geological epochs that each took a thousand years or more to unfold. This meant that the creation of
  humans on the sixth day occurred about 4000 BC, with the deluge of Noah following some 1,100 years later.


  The traditionalist argument was also supported  albeit indirectly  by the great achievements of nineteenth-century archaeology in the Middle East, in particular at Nineveh and at
  Ur-of-the-Chaldees, the mythical home of Abraham. The discoveries of the actual names in cuneiform of biblical kings like Sennacherib, and kings of Judah, like Hezekiah, fitted with the Old
  Testament chronology and added greatly to the credibility of the Bible as a historical document. As the museums of London and Paris began to fill with these relics, people started to refer to
  scriptural geology.10


  Against this view, the arguments of the so-called uniformitarians began to gain support. They argued the opposing notion, that the geological record was continuous and
  continuing, that there had been no great catastrophes, and that the earth we see about us was formed by natural processes that are exactly the same now as in the past and that we can still observe:
  rivers cutting valleys and gorges through rocks, carrying silt to the sea and laying it down as sediment, occasional volcanic eruptions, and earthquakes. But these processes were and are very slow
  and so for the uniformitarians the earth had to be much older than it said in the Bible. Rather more important in this regard than Peyrre was Benot de Maillet. His
  Telliamed, published in 1748 but very likely written around the turn of the century, outlined a history of the earth that made no attempt to reconcile its narrative with Genesis. (Because
  of this, de Maillet presented his book as a fantastic tale and as the work of an Indian philosopher, Telliamed, his own name spelled backwards.) De Maillet argued that the world was originally
  covered to a great depth by water. Mountains were formed by powerful currents in the water and as the waters receded they were exposed by erosion and laid down debris on the seabed to form
  sedimentary rocks.11 De Maillet thought that the oceans were still retreating in his day, by small amounts every year, but his most significant
  points were the absence of a recent flood in his chronology, and his argument that, with the earth starting in the way that he said it did, vast tracts of time must have elapsed before human
  civilisation appeared. He thought that life must have begun in the oceans and that each terrestrial form of being had its equivalent marine form (dogs, for example, were the terrestrial form of
  seals). Like Peyrre, he thought that humans existed before Adam.


  Later, but still in France, the comte de Buffon, the great naturalist, calculated (in 1779) that the age of the earth was 75,000 years, which he later amended to 168,000 years, though his
  private opinion, never published in his lifetime, was that it was nearer half a million years old. He too sweetened his radical views by arguing that there had been seven epochs in
  the formation of the earth  this allowed more orthodox Christians to imagine that these seven epochs were analogous to the seven days of creation in Genesis.


  Such views were less fanciful at the time than they seem now. The classic summing up of the uniformitarian argument was published by Charles Lyell in his Principles of
  Geology, three volumes released between 1830 and 1833. This used many of Lyells own observations made on Mount Etna in Sicily, but also drew on the work of other
  geologists he had met on mainland Europe, such people as tienne Serres and Paul Tournal. In Principles, Lyell set out, in great detail, his conclusion that the past was one long
  uninterrupted period, the result of the same geological processes acting at roughly the same rate that they act today. This new view of the geological past also suggested that the question about
  mans own antiquity was capable of an empirical answer.12 Among the avid readers of Lyells book, and much influenced by it, was
  Charles Darwin.


  If the gradual triumph of uniformitarianism proved the very great antiquity of the earth, it still did not necessarily mean that man was particularly old. Lyell himself was
  just one who for many years accepted the antiquity of the earth but not of man. Genesis might be wrong but in what way and by how much? Here the work of the French anatomist and palaeontologist
  Georges Cuvier was seminal. His study of the comparative anatomy of living animals, especially vertebrates, taught him to reconstruct the form of entire creatures based on just a few bones. When
  fossil bones came to be much studied in the late eighteenth century, Cuviers technique turned out to be very useful. When this new knowledge was put together with the way the fossil bones
  were spread through the rocks, it emerged that the animals at deeper levels were (a) very different from anything alive today and (b) no longer extant. For a time it was believed that these unusual
  creatures might still be found, alive, in undiscovered parts of the world, but such a hope soon faded and the view gained ground that there has been a series of creations and extinctions
  throughout history. This was uniformitarianism applied to biology as well as geology and, once again, it was nothing like Genesis. The evidence of the rocks showed that these creations and
  extinctions took place over very long periods of time, and when the mummified bodies of Egyptian pharaohs were brought back to France as part of the Napoleonic conquests, and showed humans to have
  been unchanged for thousands of years, the great antiquity of man seemed more and more likely.


  Then, in 1844, Robert Chambers, an Edinburgh publisher and polymath, released (anonymously) his Vestiges of the Natural History of Creation. As James Secord has recently shown, this
  book produced a sensation in Victorian Britain because it was Chambers (and not Darwin) who introduced the general idea of evolution to the wider public. Chambers had no idea how evolution
  worked, how natural selection caused new species to arise, but his book argued in great and convincing detail for an ancient solar system which had begun in a
  fire-mist, coalesced under gravity and cooled, with geological processes, tremendous and violent to begin with, gradually getting smaller but still taking aeons to produce their
  effects. Chambers envisaged an entirely natural and material origin of life and argued openly that human nature did not stem from a spiritual quality marking him off from the animals but was
  a direct extension of faculties that had been developing throughout the evolutionary process.13 And this was the single most important
  sentence in the book: The idea, then, which I form of the progress of organic life upon the globe  and the hypothesis is applicable to all similar theatres of vital being  is,
  that the simplest and most primitive type, under a law to which that of like production is subordinate, gave birth to the type next above it, that this again produced the next higher, and so on
  to the very highest, the stages of advance being in all cases very small  namely, from one species to another; so that the phenomenon has always been of a simple and modest
  character.14


  By this time too there had been parallel developments in another new discipline, archaeology. Although the early nineteenth century saw some spectacular excavations, mainly in
  the Middle East, antiquarianism, an interest in the past, had remained strong since the Renaissance, especially in the seventeenth century.15
  In particular there had been the introduction of the tripartite classification scheme  Stone Age, Bronze Age and Iron Age  that we now take so much for granted. It occurred first in
  Scandinavia, owing to an unusual set of historical factors.


  In 1622, Christian IV of Denmark issued an edict protecting antiquities, while in Sweden a State Office of Antiquities was founded in 1630. Sweden established a College of
  Antiquities in that year and Ole Worm, in Denmark, founded the Museum Wormianum in Copenhagen.16 At the very beginning of the nineteenth
  century, there was a period of growing nationalism in Denmark. This owed a lot to its battles with Germany over Schleswig-Holstein, and to the fact that the British  fighting Napoleon and
  his reluctant continental allies  annihilated most of the Danish navy in Copenhagen harbour in 1801, and attacked the Danish capital again in 1807. One effect of these confrontations, and
  the surge in nationalism which followed, was to encourage the study of the kingdoms own past as a source of consolation and encouragement to face the future.17 It so happens that Denmark is rich in prehistoric sites, in particular megalithic monuments, so the country was
  particularly well suited to the exploration of its more remote national past.


  The key figure here was Christian Jrgensen Thomsen, who originally trained as a numismatist. Antiquarianism had first been stimulated by the Renaissance rediscovery of classical Greece and
  Rome and one aspect of it, collecting coins, had become particularly popular in the eighteenth century. From their inscriptions and dates it was possible to arrange coins into sequence, showing the
  sweep of history, and stylistic changes could be matched with specific dates. In 1806, Rasmus Nyerup, librarian at the University of Copenhagen, published a book advocating the setting up of a
  National Museum of Antiquity in Denmark modelled on the Museum of French Monuments established in Paris after the Revolution. The following year the Danish government announced a Royal Committee
  for the Preservation and Collection of National Antiquities which did indeed include provision for just such a national museum. Thomsen was the first curator, and when its doors were opened to the
  public, in 1819, all the objects were assigned either to the Stone, Brass (Bronze) or Iron Age in an organised chronological sequence. This division had been used before  it went back to
  Lucretius  but this was the first time anyone had addressed the idea practically, by arranging objects accordingly. By then the Danish collection of antiquities was one of the largest in
  Europe, and Thomsen used this fact to produce not only a chronology but a procession of styles of decoration that enabled him to explore how one stage led to another.18


  Though the museum opened in 1819, Thomsen did not publish his research and theories until 1836, and then only in Danish. This, a Guide Book to Northern Antiquities, was translated into
  German the following year and appeared in English in 1848, four years after Chambers had published Vestiges. Thus the three-age system gradually spread across Europe, radiating out from
  Scandinavia. The idea of cultural evolution paralleled that of biological evolution.


  At much the same time, scholars such as Franois de Jouannet became aware of a difference in stone tools, between chipped implements found associated with extinct animals, and more
  polished examples, found in more recent local barrows, well after the age of extinct animals. These observations eventually gave rise to the four-age chronology: old Stone Age, new Stone Age,
  Bronze Age, and Iron Age.


  And so, by May 1859, when Evans and Prestwich returned from their visit with Boucher de Perthes in Abbeville, the purpose, importance and relevance of
  stone hand-axes could no longer be denied, or misinterpreted. Palaeontologists, archaeologists and geologists across Europe had helped build up this picture. There was still much confusion,
  however. douard Lartet, Cuviers successor in Paris, was convinced about the antiquity of man, as was Prestwich. But Lyell, as we have seen, opposed the idea for years (he sent a
  famous letter to Charles Darwin in which he apologised for his unwillingness to go the whole orang). And Darwins main aim, when he published On the Origin of Species by
  Means of Natural Selection or the Preservation of Favoured Races in the Struggle for Life, in the same year that Prestwich and Evans returned from France, was not to prove the
  antiquity of man: it was to show how one species could transform into another, thus building on Chambers and destroying the need for a Creator. But, in completing the revolution in evolutionary
  thinking that had begun with Peyrre and de Maillet, and had been popularised so much by Chambers, the Origin confirmed how slowly natural selection worked. Therefore, though it
  wasnt Darwins main aim, his book underlined the fact that man must be much older than it said in the Bible. Among the many things natural selection explained were the changes in the
  palaeontological record. The very great antiquity of man was established.


  Once this was accepted, ideas moved forward rapidly. In 1864, an Anglo-French team led by Edouard Lartet and Henry Christy, a London banker-antiquary, excavated a number of rock shelters in
  Perigord in France, and this led, among other things, to the discovery of an engraved mammoth tusk at La Madeleine, showing a drawing of a woolly mammoth. This piece served to remove any
  lingering doubts that humankind had coexisted with extinct Pleistocene animals.19


  What was now the four-age system served as the basis for organising the great archaeological exhibition at the Paris Exposition Universelle in 1867, where visitors could promenade room by room
  through the pre-history of Europe. Scientific archaeology had replaced the antiquarian tradition. One could now envisage a cultural history independent of the written record, reaching back
  to Palaeolithic times by way of the iron-age cemeteries of France and Britain, the Bronze-Age lake dwellings of Switzerland, and the Neolithic kitchen middens of Denmark . . .20 When Charles Lyell finally came round to the new view, in his Geological Evidences for the Antiquity of Man (1863), his
  book sold 4,000 copies in the first weeks and two new editions appeared in the same year.


  Since then, as we shall see in Chapter 1, ancient stone tools have been found all over the world, and their distribution and variation enable us to recreate a great deal about
  our distant past and the first ideas and thoughts of ancient humankind. In the century and a half since Prestwich and Evans confirmed de Perthes discoveries, the dating of the original
  manufacture of stone tools has been pushed back further and further, to the point where this book properly starts: the Gona river in Ethiopia 2.7 million years ago.
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  George Schaller, director of the Wildlife Conservation Division of the New York Zoological Society, is known to his fellow biologists as a meticulous observer of wild animals.
  In a long and distinguished career he has made many systematic studies of lions, tigers, cheetahs, leopards, wild dogs, mountain gorillas and hyenas. His book, The Last Panda, published in
  1993, recorded many new and striking facts about the animal the Chinese call the bear-cat. He found that on one occasion a sick panda had gone freely to a human family in the Wolong
  area, where it was fed sugar and rice porridge for three days, until it recovered and returned to the forest.1


  In the late 1960s Schaller and a colleague spent a few days on the Serengeti plain in Tanzania, East Africa, where they made a simple observation which had escaped everyone else. In the course
  of those few days, they stumbled across quite a lot of dead meat just lying around. They found dead buffalo, the butchered remains of lion kills, and they also came across a few
  incapacitated animals that would have been easy prey for carnivores. Smaller deer (like Thompsons gazelles) remained uneaten for barely a day but larger animals, such as adult buffalo,
  persisted as significant food resources for about four days.2 Schaller concluded from this that early humans could have survived
  quite easily on the Serengeti simply by scavenging, that there was enough ruin in the bush for them to live on without going hunting. Other colleagues subsequently pointed out that
  even today the Hadza, a hunter-gathering tribe who live in northern Tanzania, sometimes scavenge by creeping up on lions who have made a kill and then creating a loud din. The lions are frightened
  away.


  This outline of mans earliest lifestyle is conjectural.3 And to dignify the practice as an idea is surely an exaggeration:
  this was instinct at work. But scavenging, unromantic as it sounds, may not be such a bad starting-point. It may even be that the open African savannah was the type of
  environment which favoured animals who were generalists, as much as specialists, like a hippopotamus, for example, or a giraffe, and it is this which stimulated mankinds intelligence in the
  first place. The scavenging hypothesis has, however, found recent support from a study of the marks made on bones excavated at palaeontological sites: animals killed by carnivores do show tool
  marks but fewer than those butchered by humans. It is important to stress that meat-eating in early humans does not, in and of itself, imply hunting.4


  There are two candidates for humankinds first idea, one rather more hypothetical than the other. The more hypothetical relates to bipedalism. For a long time, ever since the publication
  of The Descent of Man by Charles Darwin in 1871, the matter of bipedalism was felt to be a non-issue. Following Darwin, everyone assumed that mans early ancestors descended from the
  trees and began to walk upright because of changes in the climate, which made rainforest scarcer and open savannah more common. (Between 6.5 million and 5 million years ago, the Antarctic ice-cap
  sucked so much water from the oceans that the Mediterranean was drained dry.) This dating agrees well with the genetic evidence. It is now known that the basic mutation rate in DNA is 0.71 per cent
  per million years. Working back from the present difference between chimpanzee and human DNA, we arrive at a figure of 6.6 million years ago for the chimpanzeehuman divergence.5


  Several species of bipedal ape have now been discovered in Africa, all the way back to Sahelanthropus, who lived six to seven million years ago in the Djurab desert of Chad and was
  close to the common ancestor for chimpanzees and humans.6 But the human ancestor which illustrates bipedalism best is Australopithecus
  afarensis, better known as Lucy, because on the night she was discovered the Beatles song Lucy in the Sky with Diamonds was playing in the
  palaeontologists camp. Enough of Lucys skeleton survives to put beyond doubt the fact that, by 3.4 to 2.9 million years ago, early humans were bipedal.


  It is now believed that the first and most important spurt in the brain size of mans direct ancestors was associated with the evolution of bipedalism. (Most important because it was the
  largest; there is evidence that our brains are, relative to our bodies, slightly smaller now than in the past.)7 In the new, open, savannah-type
  environment, so it is argued, walking upright freed the arms and hands to transport food to the more widely scattered trees where other group members were living. It was bipedalism which also freed
  the hands to make stone tools, which helped early man change his diet to a carnivorous one which, in providing much more calorie-rich food, enabled further brain growth. But
  there was a second important consequence: the upright posture also made possible the descent of the larynx, which lies much lower in the throat of humans than in the apes.8 At its new level, the larynx was in a much better position to form vowels and consonants. In addition, bipedalism also changed the pattern of breathing, which improved
  the quality of sound. Finally, meat, as well as being more nutritious, was easier to chew than tough plant material, and this helped modify the structure of the jaw, encouraging fine muscles to
  develop which, among other things, enabled subtler movements of the tongue, necessary for the varied range of sounds used in speech. Cutting-tools also supplemented teeth which may therefore have
  become smaller, helpful in the development of speech. None of this was intended, of course; it was a spin-off as a result of bipedalism and meat-eating. A final
  consequence of bipedalism was that females could only give birth to relatively small-brained offspring  because mothers needed relatively narrow pelvises to be able to walk efficiently. From
  this it followed that the infants would be dependent on their mothers for a considerable period, which in turn stimulated the division of labour between males and females, males being required to
  bring back food for their mates and offspring. Over time this arrangement would have facilitated the development of the nuclear family, making the social structure of the cognitive group more
  complex. This complex structure, in which people were required to predict the behaviour of others in social situations, is generally regarded as the mechanism by which consciousness evolved. In
  predicting the behaviour of others, an individual would have acquired a sense of self.


  This is all very neat. Too neat, as it turns out. Whereas early humans began walking upright six million years ago, the oldest stone tools are about 2.5 to 2.7 million years old (and maybe even
  three million years old)  too long a time-lag for the developments to be directly linked. Second, modern experiments have shown that bipedalism does not increase energy efficiency, and as
  more fossils have been found we now recognise that early bipedal apes lived in environments where trees were plentiful.9 In these circumstances,
  Nina Jablonski and George Chaplin, of the California Academy of Sciences, have suggested that the real reason humans became bipedal was as a way to appear bigger and more threatening in contests
  with other animals, and in so doing avoid punishing conflicts and gain access to food. The idea behind this is taken from observations of gorilla and chimpanzee behaviour in
  the wild. Both types of ape stand upright, swagger, wave their arms about and beat their chests when threatening others in contests over food or sexual partners. Such displays are not always
  effective but they are often enough for Jablonski and Chaplin to suggest that individuals who learned to defuse tense situations with bipedal displays could have reduced their risk of injury
  or death and thus, by definition, improved their reproductive chances. On this scenario, then, bipedalism, though a physical change to the body frame of early humans, developed because it
  had behavioural  psychological  consequences of an evolutionary kind. Almost certainly, however, it too had a large instinctive element, and for that reason can at best be called a
  proto-idea.10


  The second candidate for mans earliest idea is much better documented. This is the emergence of stone tools. As we shall see, the manufacture of stone tools went through at least five
  major phases in pre-history, as early mans handling of raw stone became more sophisticated. The most important dates to remember, when major changes in technology occurred, are 2.5 million
  years ago, 1.7 million, 1.4 million, 700,000, and 50,00040,000 years ago.11 The oldest artefacts yet discovered come from the area of the
  river Gona in Ethiopia. They consist mainly of selected volcanic pebbles from ancient streambeds and are often difficult to distinguish from naturally occurring rocks. At some point, about 2.5
  million years ago, ancient man learned that if he struck one stone against another in a particular way, a thin, keen-edged flake could be knocked off which was sharp enough to pierce the hide of a
  dead zebra, say, or a gazelle. To the untutored eye, a primitive stone axe from Gona looks little different from any pebble in the area. Archaeologists have noticed, however, that when a flake is
  deliberately manufactured by another rock being struck against it, it usually produces a distinctive swelling, known as a bulb of percussion immediately next to the point of impact.
  This is used by professionals to distinguish human artefacts from mere broken stones arising from natural collisions as a result, for example, of water action.12


  Although a cultural artefact, the link between stone tools and mans later biological development was momentous. This is because, until 2.5 million years ago, early mans
  diet was vegetarian. The invention of stone tools, however, enabled him to eat meat  to get at the muscles and internal organs of big and small game  and this had major consequences
  for the development of the brain. All mammals  primates, and especially humans  are highly encephalised: they have brains that are large when compared with their
  body mass. Compared with reptiles of the same size, for example, mammals have brains that are, roughly, four times as big.13 In modern humans,
  the brain comprises only 2 per cent of body weight, but it consumes 20 per cent of the bodys metabolic resources. As we shall see, each major change in stone technology appears to have been
  accompanied by an increase in brain size, though later increases were nowhere near as large as the first spurt.14


  That some major change in brain structure  in size and/or organisation  occurred about 2.5 million years ago is not in doubt. At one stage it was thought that tool-making was a
  defining characteristic of humanity but that was before Jane Goodall in the 1960s observed chimpanzees pulling the leaves off twigs so they could insert the twigs into termite mounds,
  and then withdraw them  by now suitably coated with termites  to be eaten at leisure. Chimpanzees have also been observed cracking open nuts using stones as hammers and,
  in Uganda, using leafy twigs as fans, to keep insects away. However, palaeontologists recognise two important ways in which early hominid stone tools differ from the tools produced by other
  primates. The first is that some of the stone tools were produced to manufacture other tools  such as flakes to sharpen a stick. And second, the early hominids needed to be able to
  see that a certain type of tool could be extracted from a certain type of rough rock lying around. The archaeologist Nicholas Toth of Indiana University spent many hours
  trying to teach a very bright bonobo (a form of pygmy chimpanzee), called Kanzi, to make stone tools. Kanzi did manage it, but not in the typical human fashion, by striking one stone against
  another. Instead, Kanzi would hurl the stones against the concrete floor of his cage. He just didnt possess the mental equipment to see the tool inside the
  stone.15


  Early stone tools similar to those found on the Gona river have also been found at Omo in southern Ethiopia, at Koobi Fora, on lake Turkana just across the border in Kenya and, controversially,
  in the Riwat area of northern Pakistan. In some circles these tools are referred to as the Omo Industrial Complex. The Omo industry is followed by the second type of stone tool, called Oldowan,
  after the Olduvai gorge, and dating to between 2.0 and 1.5 million years ago. Olduvai, in Tanzania, near the southern edge of the Serengeti plain, is probably the most famous location in
  palaeontology, providing many pioneering discoveries.


  Stone tools, in general, do not occur in isolation. At several sites in Olduvai, which have been dated to about 1.75 million years ago, the tools were found associated with
  bones and, in one case, with larger stones which appear to be fashioned into a rough semi-circle. The feeling among some palaeontologists is that these large stones formed a primitive wind-break
  (mans second idea?), offering shelter while animals were butchered with the early hand-axes. The stone tools in use 1.7 million years ago were already subtly different from the very earliest
  kinds. Louis and Mary Leakey, the famous first family of palaeontologists, who excavated for many years at Olduvai gorge, carefully studied Oldowan technology and although by later
  standards the stone tools were very primitive, the Leakeys and their colleagues were able to distinguish four types  heavy-duty choppers, light-duty flakes, used pieces and
  what is known as dbitage, the material left over after the tools have been produced. There is still much discussion as to whether the early hominids at Olduvai were passive
  scavengers, or confrontational scavengers, as the Hadza are today.16


  Who made these early tools? Nothing of the kind has ever been found associated with A. afarensis remains. By the time tools appear, various species of hominid co-existed in Africa, two
  or three of which are given the family name Paranthropus (alongside man), also known as A. robustus and A. boisei, with the others belonging to
  Homo  these are H. habilis (Handy man), H. rudolfensis and H. ergaster. These different hominids varied in interesting ways that make the
  exact line of descent to ourselves difficult to fathom. All had bigger brains than Lucy (500800 cc, as compared with 400500 cc), but whereas H. habilis had an
  ape-type body with more human-like face and teeth, H. rudolfensis was the other way round  a human-type body and more ape-like face and teeth.17 In theory, any of these species could have produced the tools but two reasons seem to rule out Paranthropus. The first reason relates to the thumb of primitive man.
  The anthropologist Randall Susman has noticed that chimpanzees have very different thumbs from human beings. Chimps have curved, narrow-tipped fingers and short thumbs  ideal for grasping
  tree limbs. Humans, on the other hand, have shorter, straighter fingers with squat tips, and larger, stouter thumbs. This is a better arrangement for grasping things like stones. On examination, it
  turns out that A. afarensis had chimpanzee-like thumbs and so, probably, did Paranthropus. A second reason is that, if Paranthropus had manufactured tools, in addition to
  the Homo family, we should almost certainly find two separate tool traditions in the fossil record. We dont.


  Steven Mithen, an archaeologist at the University of Reading, in Britain, has conceived the primitive mind as consisting of three entities: a technical intelligence
  (producing stone tools), a natural history intelligence (understanding the landscape and wildlife around him/her), and a social intelligence (the skills needed to live in groups). At the level of
  H. habilis, says Mithen, there is no evidence that social intelligence was integrated with the other two. The stone tools are associated with animal bones  the victims of early
  hunters. But from the evidence so far obtained there is no social separation of tools and food, no evidence at all of organised group activity  the earliest archaeological sites are just a
  jumble of tools and bones.18


  From this faltering beginning, a major step forward was taken some time between 1.8 and 1.6 million years ago, with the appearance of another new species, Homo erectus  upright
  man  found first at Koobi Fora and then in Java. With his sad, wary face and flat nose, H. erectus was the first human to leave Africa, other remains having been found
  in Dmanisi in Georgia, and in mainland Asia: in October 2004 stone tools believed to have been made by H. erectus were reported as having been found in Majuangou, west of Beijing, and
  dated to 1.66 million years ago.19 He or she shows a further increase in brain size, the second-most sizeable jump  but perhaps the most
  important of all  to 7501,250 cc, though the skulls were also marked by robust brow ridges.20 After what we may call a
  technology lag of about 400,000 years, we find that at around 1.4 million years ago, the earliest true hand-axes appear. These, the third type of hand-axe, are true in
  the sense that they are now symmetrical, formed by knocking flakes off the core alternately from either side, to produce an elegant long point and a stone with a pear shape. These are known to
  professionals as Acheulian because they were first discovered by French archaeologists in the Amiens suburb of St Acheul. (Much stone-age terminology is based on the place names of French sites
   Cro-Magnon, Mousterian, Levallois  where French archaeologists were the first to make the discoveries.) These hand-axes appear abruptly in the archaeological record in Africa, Europe
  and parts of Asia (though much less so in south-west Asia and not at all in south-east or east Asia). Some palaeontologists believe that H. erectus was a hunter, the first true hunter,
  rather than a scavenger, and that his better tools enabled him to spread across Eurasia, what is sometimes called the Old World.


  Homo erectus may also have invented cooking. This is inferred because, although he was 60 per cent larger than his predecessors, he had a smaller gut and teeth.
  This could be accounted for by cooking which, in breaking down the indigestible fibre of plants into energy-giving carbohydrate, puts fewer demands on the teeth and alimentary canal. For this
  reason, the most interesting H. erectus site is probably Zhoukoudien (literally Dragon Bone Hill), a cave situated about twenty-five miles south-west of Beijing in a range of
  limestone hills. In a series of excavations carried out mainly in the 1930s, the site was dated to about 400,000300,000 years ago. The significance of Zhoukoudien is that it appears to have
  been a base camp from which H. erectus hunted and brought back their kills to be cooked and eaten. But were the animals (again, large mammals such as elephants, rhinoceros, boars and
  horses) actually cooked? A quantity of hackberry seeds was found at Zhoukoudien, making them the earliest plant remains known, and they probably survived only because they had been burnt. The
  consensus now appears to be that this wasnt the purposeful use of fire, as we would understand it, but the issue  like so much else at that period  remains
  unresolved.21


  Claims have been made for the use of fire as far back as 1.42 million years ago. At least thirteen African sites provide evidence, the earliest being Chesowanja in Kenya, which contained animal
  bones alongside Oldowan tools and burnt clay. As many as fifty pieces of burnt clay were found and, to some palaeontologists, the layout of certain stones suggested a hearth. Tantalisingly, no
  burnt clay was found outside this narrow area and tests on the clay itself showed it to have been fired to about 400, roughly typical of campfires.22 Stone tools have been found in association with burnt animal remains at several sites in China dating from before one million years ago. Johan Goudsblom has pointed out that
  no animal species controls fire, as humans do. Some prehistorians believe that early humans may have followed fire, because roasted animal flesh is better preserved (chimpanzees have been observed
  searching for afzelia beans after bush fires; normally too tough to eat, after a fire they crumble easily).23 The archaeologist C. K. Brain
  advanced the idea that it was mans control of fire which helped convert him from being the prey of the big cats to being a predator  fire offered protection that earlier man lacked.
  And in Spain there is evidence of the use of fire as a way to corral elephants into a bog, where they were butchered. Later, keeping a fire alive continuously would have encouraged social
  organisation.24 The latest evidence reports a campfire, with burnt flint fragments, in tiny clusters, suggesting hearths, dated to 790,000 years
  ago, at Gesher Benot Yaʾaqov in northern Israel. The control and use of fire may therefore count as one of primitive mans three earliest
  ideas.


  From such ancient skulls as have been unearthed, we may conclude that there were two early spurts in brain growth, the first being the larger, each of which was associated with a change in stone
  technology: these were the first tools, associated with H. habilis, and bifacial Acheulian tools, associated with H. erectus. After this, apart from the use of fire, only one
  thing seems to have happened for nearly a million years. This was the standardisation of the hand-axe, around 700,000 years ago. Allowing for individuality, and for the fact that,
  about a million years ago, H. erectus spread out over much of Eurasia (i.e., not the northern latitudes, Australia or the Americas)  and therefore had to deal with very different
  forms of stone  hand-axes everywhere nevertheless began to show an extraordinary degree of uniformity. Thousands of hand-axes have now been examined by palaeontologists from all over the
  world, and they have shown that, although of different sizes, most axes are constructed in almost identical proportions. This is not chance, say the experts. V. Gordon Childe, the eminent
  Australian archaeologist, actually went so far as to say that the standardised tool was a fossil idea and that it needed a certain capacity for abstract thought on the part of H.
  erectus. In order to produce a standardised tool, Childe argued, early man needed some sort of image of tools in general. Others have gone further. Hand-axes from many . . . sites, show
  that . . . the mental apparatus already existed for [early man to make] basic mathematical transformations without the benefit of pen, paper or ruler. It was essentially the same operation as
  Euclid was to formalise hundreds of thousands of years later.25


  A third spurt in brain size occurred around 500,000300,000 years ago, with a jump from 7501,250 cc (for H. erectus) to 1,1001,400 cc. In Africa,
  this new, larger-brained individual is known as archaic H. sapiens, and it would later give rise to the Neanderthals. After another technology lag, and beginning around
  250,000 years ago, we see the introduction of the fourth type of stone tool, produced now by the so-called Levallois technique. Crude hand-axes die out at this point, to be replaced by stone
  nodules much more carefully prepared. Levallois-Perret is a suburb of Paris and it was during an excavation in the French capital that archaeologists first recognised that, instead of relying on
  chance, which involved striking a stone to produce a flake, early man of 250,000 years ago knew enough about stone fracture dynamics (early physics) to be able to predict the shape of
  the tool he was producing. Pebbles about the size of a hand were selected, vertical flakes were knocked off the edges until a crown was produced roughly the size of the palm
  of a hand. Then, with a swift horizontal blow, a bevelled flake was dislodged, with a sharp edge all around. As a result of this, stone tools took many different forms (up to sixty-three different
  types, according to one expert), and could even be hafted, to become spear points. Not surprisingly, the technique spread quickly throughout Africa, Asia and Europe.


  At much the same time, possibly earlier, around 420,000 years ago, the first hunting spears appear. What is almost certainly one of the oldest wooden artefacts ever found is the Clacton spear
  point, unearthed at Clacton, Essex in England in 1911 and dated to between 420,000 and 360,000 years ago. Even more impressive were three javelin-like spears found in a coal mine at
  Schningen, south-west of Hanover in Germany, which date back 400,000 years. The longest is 2.3 metres (7 feet, 7 inches) in length. They are shaped like a modern javelin (with a swelling
  towards the front), meaning they were throwing rather than thrusting spears.26 Ochre was also used for the first time around then. The Wonderwerk
  cave in South Africa may have been the earliest mine we have evidence of, for lying among the many hand-axes found in the cave are pieces of ochre chipped off local rock.27 At Terra Amata, in the south of France  a site dated to 380,000 years ago  ochre has again been found associated with Acheulian tools, and this time the
  lumps show signs of wear. Does this mean they were used as crayons and does that imply symbolic behaviour on the part of early man? Tantalising, but there are tribal peoples alive
  today who use ochre either as a way to treat animal skins or else as an insect repellent, to staunch bleeding, or as protection from the sun. Ochre may have been the first medicament.28


  Moving forward, to 350,000300,000 years ago, we find at the Bilzingsleben site, near Halle in Germany, three round dwelling places, each comprising, mainly, piles of stones and bones
  though there is also evidence for the existence of hearths, and special tool-making areas. These early workshops still had anvil stones in place.29 In 2003 it was announced that the skulls of two Homo sapiens adults and a child, unearthed at the village of Herto, 140 miles north-east of Addis Ababa, had
  enigmatic cut-marks made with stone tools, suggesting that flesh was stripped away from their heads after death. Was this a funerary ritual of some kind?


  The first signs of undisputed intentional burial date to 120,000 to 90,000 years ago, at the Qafzeh and Skhul caves in Israel.30 The bones
  contained in these graves were very similar to modern humans but here the picture becomes complicated by the arrival of the Neanderthals. From about 70,000 years
  ago, both the Neanderthals (whose remains have never been found in Africa or the Americas) and Homo sapiens were, at least sometimes, burying their dead. This of course is a very
  significant development, perhaps the next purely abstract idea after the standardisation of tools. This is because intentional burial may indicate an early concern with the afterlife, and a
  primitive form of religion.


  The old image of the Neanderthals as brutish and primitive is now much outmoded. Quite a lot is known about their intellectual life and although it was simple compared with our own, the advance
  it represented on life forms that went before is clear. While they were alive, the Neanderthals developed more or less in parallel with modern humans. The latest excavations in Spain show that
  Neanderthals for example knew enough to settle in areas of greatest biotic diversity.31 The picture is, however, muddied by the
  emergence of anatomically modern humans, who seem to have arisen in Africa between 200,000 and 100,000 years ago and then spread out across the globe. They are believed to be descended from archaic
  H. sapiens, or H. heidelbergensis, with smaller teeth, no brow ridges, and a brain size of between 1,200 and 1,700 cc. And so from then, until around 31,000 years ago, when we
  find the last traces of the Neanderthals, these two forms of humanity lived side-by-side, and such artefacts as remain could belong to either. The French palaeontologist, Francesco dErrico,
  concludes that both Neanderthals and H. sapiens showed evidence of modern behaviour.32


  Until about 60,000 years ago, for example, we find thick ash deposits, burnt bone and charcoal becoming very common in both open and cave sites.33 Middle Palaeolithic people had fire, it appears, but they did not yet build elaborate hearths. (Middle Palaeolithic applies to the period of the Neanderthals and the fifth
  kind of stone hand-axe  blade tools, dating to 250,00060,000 BP  years before the present.) Only at around 60,000 years ago do we find controlled fire,
  proper hearths  at Vilas Ruivas in Portugal and at Molodova on the Dnestr river in Russia  significantly associated with windbreaks made from mammoth bones. In fact, it seems that
  here the first undisputed use of fire may have been not so much for cooking as for defrosting the huge carcasses of large mammals frozen in winter, and which other scavengers, like hyenas, would
  have been unable to touch.34


  Some of the Neanderthal sites, especially in the Middle East, seem to show individuals who have been buried, and one was associated with flower pollen. This is disputed,
  however, and it is not at all clear whether these are ritual burials. In these so-called Neanderthal graves, more than one individual lies with his or her head resting on his or her arm, so in
  theory these people could have died in their sleep and just have been left where they were (though the practice has not been found among earlier hominids). Other burials have been accompanied by
  the remains of red ochre, or with goat horns stuck into the ground nearby. Though many archaeologists favour naturalistic explanations of these discoveries  i.e., the apparent association is
  accidental  it is quite possible that the Neanderthals did bury their dead with an associated ritual that implies some form of early religion. Certainly, at this time there is a sudden
  increase in the recovery of complete or nearly complete skeletons, which is also suggestive.35


  In assessing the significance of these burials it is important to say first that the sample size consists of about sixty graves only and so, given the time-frame involved, we are talking about
  an average of two burials per thousand years. With that qualification in mind, there are three further factors worth discussing. One is the age and sex of the bodies buried. Many were children or
  juveniles, enough to suggest that there was a cult of the dead, in particular of children, who were buried with more ceremony than adults, designed perhaps to ensure their rebirth. At
  the same time, more males than females were buried, hinting that males enjoyed higher status than females. A third factor is that in one case of a Neanderthal discovered in the Shanidar caves in
  northern Iraq the man was blind, suffered from arthritis and had his right arm amputated just above the elbow. This individual lived till he was forty, when he was killed by a rock fall; so until
  this point, his colleagues had evidently looked after him.36 The amputation of his arm also implies some medical knowledge, and this idea was
  further fuelled by the discovery of a second individual at Shanidar, dated to around 60,000 BP, who had been buried with no fewer than seven species of flower, all of which
  had medicinal properties. These included woody horsetail (Ephedra), which has a long history of use in Asia to treat coughs and respiratory disorders, and as a stimulant to promote
  endurance on protracted hunting forays.37 Were these medicinal herbs/flowers placed in the graves as substances to help the dead on their journey
  to the next world, or were they, as critics claim, simply used as bedding, or, even more prosaically, blown into the caves by the wind, or buried by rodents?


  The consensus now among palaeontologists and archaeologists is that, prior to about 60,00040,000 years ago, archaic H. sapiens and H.
  neanderthalensis did not show symbolic behaviour and had a fairly limited capacity to plan ahead. Paul Mellars, of Cambridge, distinguishes three major changes at the transition to
  the Upper Palaeolithic. There was first a distinct shift in stone technology  in the Middle Palaeolithic tools do not appear to have been produced with clearly defined preconceived
  mental templates about the final, overall form of the finished tools, whereas in contrast the Upper Palaeolithic tools, the fifth kind, besides being smaller and better
  controlled, are far more standardised, their shapes conforming to clearly preconceived morphological norms.38 Mellars
  also distinguished a change in bone technology, from the use of random fragments to the shaping of bone. And, third, from unstructured to highly structured  even rectangular 
  settlements. He argues that all this amounted almost to a culture with norms of behaviour. By and large, he says, these changes reflect the growth of long-term planning,
  strategic behaviour on the part of early humans of this period, in which individuals are anticipating behaviour in the future.39 He says
  that he does not think this could have been accomplished without language.


  Other palaeontologists believe that the emergence of complicated tool-making is, in brain terms, analogous to speech and that the two activities emerged at the same time. In modern experiments,
  for example, James Steele and his colleagues found that, on average, 301 strikes were needed to form Acheulian biface hand-axes (the third kind, associated with H. erectus), taking 24
  minutes. Such a sequence, they argue, is like constructing sentences, and they point out that damage to Brocas area in the brain results in impairment to both language and hand and arm
  gestures.40 Language is considered more fully in the next chapter.


  The period we have been covering, say 400,00050,000 years ago, has been identified by Merlin Donald, professor of psychology at Queens University in Toronto, as
  possibly the most momentous stage in history. Donald has identified four stages in the development of the modern mind, involving three transitions. The first mode he calls episodic
  thinking, as is shown in the great apes. Their behaviour, he says, consists of short-term responses to the environment; their lives are lived entirely in the present, as a series of
  concrete episodes, with a memory for specific events in a specific context.41 The second form of thinking/behaving, typified by H.
  erectus, is mimetic. For Donald, the world of H. erectus is qualitatively different from all that went before and this is what makes it so
  important. Erectus lived in a society where cooperation and social coordination of action were central to the species survival strategy.42 Without language, Erectus nonetheless slowly developed a culture based on mimetics  intentional mime and imitation, facial expression, mimicry of sounds,
  gestures etc. This was a qualitative change, says Donald, because it allowed for intentionality, creativity, reference, co-ordination and, perhaps above all, pedagogy, the acculturation of the
  young. It was a momentous change also because minds/individuals were no longer isolated. Even highly sophisticated animals, such as apes, have no choice but to approach the world
  solipsistically because they cannot share ideas and thoughts in any detail. Each ape learns only what it learns for itself. Every generation starts afresh because the old die with their wisdom
  sealed forever in their brains . . . There are no shortcuts for an isolated mind.43 Even so, mimesis was slow  it probably took
  Erectus half a million years to domesticate fire and three-quarters of a million to adapt to the cold.44 But Donald is in no doubt that
  many cultural artefacts had been produced by Erectus before language and the next transition, to mythic thinking, which necessitates language. The shift to mimesis was the
  great divide in history, Donald says  it was, as he puts it, The Great Hominid escape from the nervous system.45 The later
  transitions are considered below.


  The re-creation of the first ideas of early man, inferring his mental life from the meagre remains of crude stone tools and assorted remains, is itself an intellectual
  achievement of the first order by palaeontologists of our own day. The remains tell  or have been made to tell  a consistent story. At about 60,00040,000 years ago, however,
  the agreement breaks down. According to one set of palaeontologists and archaeologists, at around this time we no longer need to rely on unpropitious lumps of stone and bone fragments to infer the
  behaviour of our ancient ancestors. In the space of a (relatively) short amount of time, we have a quite fantastic richness of material which together amply justify historian John Pfeiffers
  characterisation of this period as a creative explosion.46


  In the other camp are the gradualists, who believe there was no real explosion at all but that mans intellectual abilities steadily expanded  as is confirmed, they
  say, by the evidence. The most striking artefact in this debate is the so-called Berekhat Ram figurine. During excavations at Berekhat Ram in Israel, in 1981, Naama Goren-Inbar, of the Hebrew University in Jerusalem, found a small, yellowish-brown pebble 3.5 centimetres long. The natural shape of the pebble is reminiscent of the female form but
  microscopic analysis by independent scholars has shown that the form of the figure has been enhanced by artificial grooves.47 The age of the
  pebble has been put at 233,000 BP but its status as an art object has been seriously questioned. It was the only such object found among 6,800 artefacts excavated at the
  site, and sceptical archaeologists say that all it represents is some doodling by ancient man on a wet Wednesday.48
  The gradualists, on the other hand, put the Berekhat Ram figurine alongside the spears found at Schningen (400,000 BP), a bone dagger found at a
  riverside site in the Zemliki valley in Zaire, dated to 174,00082,000 BP, some perforated and ochred Glycymeris shells found at Qafzeh in Israel (100,000
  BP), some ostrich shell perforated beads found in the Loiyangalani river valley in Tanzania (110,00045,000 BP), a carved warthog tusk,
  recovered from Border cave, in South Africa, and dated to 80,000 BP, and some mollusc beads from Blombos cave, also in South Africa, dated to between 80,000 and 75,000
  BP (the beads were brought from twenty kilometres away and appear to have ochre inside them). These show, they say, that early humans mental skills developed
  gradually  and perhaps not in Europe. They imply that Europe is the cradle of civilisation only because it has well-developed archaeological services, which have produced many
  discoveries, and that if African or Asian countries had the same facilities, these admittedly meagre discoveries would be multiplied and a different picture would emerge.


  The debate has switch-backed more than once. The gradualists certainly suffered a setback in regard to one other important piece of evidence, the so-called Slovenian flute. This
  was unveiled in 1995, amid much fanfare, as the worlds oldest musical instrument. Dated to 54,000 years ago, it consisted of a tubular piece of bone, found at Divje Babe near Reke in western
  Slovenia, containing two complete holes, and two incomplete ones, in a straight line. It comprised the femur of a young bear and was the only femur among 600 found in the same cave that was pierced
  in this way. What drew the archaeologists attention was the discovery that the holes were roughly 1 centimetre across and 2.5 centimetres apart, a configuration that comfortably fits the
  dimensions of the human hand. According to some scholars, the instrument was capable of playing the entire seven-note scale on which Western music is based.49 However, Francesco dErrico and a group of colleagues at the Centre Nationale de la Recherche Scientifique (CNRS) in Bordeaux were able to
  show that this suggestive arrangement was in fact an entirely natural occurrence, the result of the bone being gnawed by other carnivores, possibly cave bears. Similar puncture holes were
  discovered on bones in several caves in the Basque region of Spain.50


  Over the last few years, however, the gradualists have been making a strong comeback. Stephen Oppenheimer, of Green College, Oxford, has collected the evidence in his book, Out of Eden: The
  Peopling of the World.51 There, he shows that Mode 3 hand-axes, capable of being hafted, were produced in Africa by archaic
  H. sapiens from 300,000 years ago. These early humans were also producing bone tools looking like harpoon tips, were quarrying for pigment at 280,000 years ago, used perforated shell
  pendants in South Africa at 130,000105,000 years ago, and crafted haematite pencils at 100,000 years ago. Figure 1 shows his chronology for the
  advent of various cognitive advances. Oppenheimer concludes that, by 140,000 years ago, half of the important clues to cognitive skills and behaviour which underpinned those that eventually
  took us to the Moon were already present.52


  Despite this strong showing recently by the gradualists, it remains true that it is the sudden appearance, around 40,000 years ago, of very beautiful, very accomplished, and very modern-looking
  art that captures the imagination of all who encounter it. This art takes three main forms  the famous cave paintings, predominantly but not exclusively found in Europe, the
  so-called Venus figurines, found in a broad swathe across western and eastern Europe, and multicoloured beads, which in some respects are the most important evidence of all. What stands out is the
  sudden appearance of this art, its abundance and its sophistication. In northern Spain the art consists mainly of engravings but the paintings extend from south-west France to Australia. When the
  first cave art was discovered in the nineteenth century, it took many years before it was accepted as truly ancient because so many of the images were realistic and lifelike, and modern-looking. It
  was felt they must be forgeries. But it is now generally accepted (there are still doubters) that, with the paintings spread so far across Eurasia, and with the dating being so consistent,
  something very important was going on around 40,000 years ago (although this art should probably not be treated as a single phenomenon). This, the Middle/Upper Palaeolithic transition, as it is
  known to professionals, is probably the most exciting area of study in palaeontology now, and for three reasons.


  The advent of art is so sudden (in palaeontological terms), and so widespread, that many scientists think it must reflect an important change in the development of early mans mental
  state. It is, as Steven Mithen puts it, when the final major re-design of the mind took place.53 Once again there was a time lag,
  between the appearance of anatomically modern humans, around 150,000100,000 years ago, and the creative explosion, at 60,00040,000 years ago. One explanation is
  the climate. As the glaciers expanded and retreated, the available game changed in response, and a greater variety of equipment was needed. Also needed was a record of the animals available and
  their seasonal movement. Perhaps this is, again, too neat. A second  and more controversial  climatic explanation is that the eruption of the Mount Toba volcano at 71,000 years ago
  led to a worldwide volcanic winter, lasting ten thousand years and drastically reducing both the human and animal population. This would have been followed by a period of severe competition for
  resources, resulting in rapid development among very disparate groups, fuelling innovation. Another explanation for the creative explosion derives from the art itself. In
  north-eastern Spain and south-western France (but not elsewhere) much is contained in highly inaccessible caves, where the superimposition of one image over another implies that these subterranean
  niches and crevices were returned to time and again  over centuries, over thousands of years. The suspicion is, therefore, that cave art is in fact to be understood as writing as much as
  art, a secret and sacred recording of the animals which early man relied upon for food. (This is an idea supported by the fact that many contemporary tribes who create rock paintings have no word
  for art in their language.54) The cave paintings and engravings were in effect a record, possibly of what animals were in the area, when, in what
  numbers, and showed what routes they followed. These records, which may have been kept outside to begin with, would have been transferred to inaccessible places partly out of concerns for security
   so rivals would never find them  and partly out of ritual. The animals may have been worshipped  because life depended on them and their abundance  and reflect what
  early man knew about their movements, a record, in effect, of his ability to plan ahead. The caves may also have been ritual temples, chosen not only for inaccessibility but because they were
  thought to be in some sense gateways to and from the underworld. According to the French prehistorian Andr Leroi-Gourhan, the cave art of Europe comprises a single ideological
  system, a religion of the caves.55
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    Figure 1: The chronology of early cognitive skills


    [Source: Stephen Oppenheimer, Out of Eden: The Peopling of the World, London: Constable, 2003, page 123]

  


  There are two important questions to be asked of this art. Why, in the first place, did it emerge fully formed, as it were, why was there no primitive version? And what does it
  mean? One reason it emerged fully formed may simply be that early versions were produced on perishable materials, which have been lost. Steven Mithen, however, has a
  deeper reason for why this art emerged fully formed. He believes that the three different types of intelligence that evolved in mans primitive brain
   the natural history intelligence, the technical intelligence, and the social intelligence  finally came together some time between 100,000 and 40,000 years ago, to form the modern
  brain as we know it. Indeed, he says that the very fact that early art shows so much technical skill, and is so full of emotive power, is itself the strongest argument for this latest restructuring
  of the mind. This is speculative, of course; there is no other evidence to support Mithens view.


  Richard Klein, professor of anthropological sciences at Stanford University in California, offers a different theory. He believes that humanitys cultural revolution began with one or more
  genetic mutations that transformed the ability to communicate.56 Professor Klein argues that a suite of language and
  creativity genes, perhaps as few as ten or as many as 1,000, developed as a result of random mutation, giving rise to a new pattern of human culture. He cites as an example the gene
  FOXP2, which was discovered in 2001 among the fifteen members of a large London family (the KE family), three generations of which have severe speech and
  language impediments. Researchers have since shown that the human version of this gene differs by only three molecules, out of 715, from the version carried by mice, and by just two molecules from
  the version carried by chimpanzees. The German researchers who identified the mutation say that it occurred about 200,000 years ago and spread rapidly, in 5001,000 human generations, or
  10,00020,000 years. A sweep that rapid indicates to biologists that the new version of the gene must have conferred a significant evolutionary advantage on the human ancestors lucky
  enough to inherit it.57 Another explanation of the cultural explosion arises from demography. Until around 70,000 years ago, the
  population density of humanity was fairly thin. We know this because the main animals used as food were both adults of the species and examples of species that took a long time to mature
  (tortoises, for example). After that, there was a switch to deer etc., which replaced themselves more quickly. This increased competition may well have stimulated both new forms of hand-axe and the
  efflorescence of art, to be understood as secret records of game movements.58 There was also a switch to marine foods at this time.


  The gradualists say this is all illusion, that art and other symbolic behaviour was developing for perhaps 100,000 to 250,000 years before the apparent explosion but has either
  perished or is still waiting to be found. This, they say, explains why the art is fully formed in the European caves  there had been generations for techniques to improve. They also point out that art appeared in Australia fully formed as soon as early humans arrived there. It stands to reason, on this account, that the ability to
  produce such art had already evolved before the migrants left Africa.59


  The meaning of the art is more complex. Between 40,000 and 30,000 years ago we see a huge number of developments  not just the striking cave paintings of Lascaux, Altamira and Chauvet
  that have become famous, but the first production of items for personal decoration such as beads, pendants and perforated animal teeth, carved ivories which have the body of a man and the head of
  different animals, such as lion and bison, and scores of V-shaped signs etched on rocks. There is little doubt among palaeontologists that these images are intentional, conveying information of one
  kind or another. Among contemporary Australian tribes, for example, a simple circle can  in different circumstances  be held to represent a fire, a mountain, a campsite, waterholes,
  womens breasts, or eggs. So it may never prove possible to recover completely the meaning of ancient art. Yet we can decipher in a broad sense the idea of art as stored
  information.60 Many of the new bone and antler tools found in the Upper Palaeolithic are decorated and John Pfeiffer has called these, together
  with the cave paintings, tribal encyclopaedias. The basic fact to remember, perhaps (since nothing is certain in this field), is that most Palaeolithic art was created in the last ice
  age, when environmental conditions were extremely harsh. Therefore the art must, at least in part, have been a response to this, which should help us understand its meaning.61 We may draw some inference, for example, from the fact that, while many animals were painted in profile, so far as their bodies were concerned, their hooves were
  painted full on, which suggests that the shape of the hooves was being memorised for later, or being used to instruct children.62 Even today,
  among the Wopkaimin hunter-gatherers of New Guinea, they display the bones of the animals they catch against the rear wall of their houses  with the remains arranged as a map
  so as to aid the recall of animal behaviour.63


  The widespread depiction of the female form in Palaeolithic art also needs some explanation and comment. There are the so-called Venus pebbles, inscribed stones, which appear to
  show breasts and skirts, found in Korea and dated to 12,165 BP; there is the Venus of Galgenberg, found near Krems in Lower Austria, showing a large-breasted
  woman who appears to be dancing, and dated to 31,000 years ago; most important of all there are the Venus figurines, found in a shallow arc stretching from France to Siberia, the
  majority of which belong to the Gravettian period  around 25,000 years ago. There has been, inevitably perhaps, much controversy about these figures. Many of them (but
  by no means all) are buxom, with large breasts and bellies, possibly indicating they are pregnant. Many (but not all) have distended vulvas, indicating they are about to give birth. Many (but not
  all) are naked. Many (but not all) lack faces but show elaborate coiffures. Many (but not all) are incomplete, lacking feet or arms, as if the creator had been intent on rendering only the sexual
  characteristics of these figures. Some, but not all, were originally covered in red ochre  was that meant to symbolise (menstrual) blood? Some critics, such as the archaeologist Paul Bahn,
  have argued that we should be careful in reading too much sex into these figures, that it tells us more about modern palaeontologists than it does about ancient humans. Nevertheless, other early
  art works do suggest sexual themes. There is a natural cavity in the Cougnac cave at Quercy in France which suggests (to the modern eye) the shape of a vulva, a similarity which appears to have
  been apparent also to ancient man, for they stained the cave with red ochre to symbolise the menstrual flow.64 Among the images
  found in 1980 in the Ignateva cave in the southern Urals of Russia is a female figure with twenty-eight red dots between her legs, very likely a reference to the menstrual cycle.65 At Malta, in Siberia, Soviet archaeologists discovered houses divided into two halves. In one half only objects of masculine use were found, in the
  other half female statuettes were located. Does this mean the homes were ritually divided according to gender?66


  Whether some of these early sexual images have been over-interpreted, it nonetheless remains true that sex is one of the main images in early art, and that the depiction
  of female sex organs is far more widespread than the depiction of male organs. In fact, there are no depictions of males in the Gravettian period (25,000 years ago) and this would
  therefore seem to support the claims of the distinguished Lithuanian archaeologist, Marija Gimbutas (discussed in detail in Chapter 3), that early humans worshipped a Great
  Goddess, rather than a male god. The development of such beliefs possibly had something to do with what at that time would have been the great mystery of birth, the wonder of breastfeeding,
  and the disturbing occurrence of menstruation. Randall White, professor of anthropology at New York University, adds the intriguing thought that these figures date from a time (and such a time must
  surely have existed) when early man had yet to make the link between sexual intercourse and birth. At that time, birth would have been truly miraculous, and early man may have
  thought that, in order to give birth, women received some spirit, say from animals (hence the animal heads). Until the link was made between sexual intercourse and birth, woman would have seemed
  mysterious and miraculous creatures, far more so than men.


  Olga Soffer, of the University of Illinois, also points out that some of the Venus figurines appear to be wearing caps that are woven. She thinks that textiles were invented very early on: she
  has, she says, identified impressions of netting on fragments of clay from Upper Palaeolithic sites in Moravia and Russia that suggest the possibility of net hunting. She also believes that cordage
   ropes made of plant fibres  extends back 60,000 years and helped early humans construct sailing vessels, with the aid of which they colonised Australia.67


  Beads first appeared at Blombos cave in South Africa 80,00075,000 years ago. They are common by 18,000 years ago, but their most dramatic arrival is seen towards the end of the
  creative explosion in a series of burials in the 28,000-year-old site at Sungir in Russia. Randall White, the archaeologist who has studied these beads, reports on three burials
   a sixty-year-old man, a small boy and a girl. The figures were adorned with, respectively, 2,936, 4,903 and 5,274 beads plus, in the case of the adult, a beaded cap with fox teeth and
  twenty-five mammoth-ivory bracelets. Each bead, according to experiments White carried out, would have taken between an hour and three hours to produce  13,00039,000 hours in total
  (somewhere between eighteen and fifty-four months). So the word decoration hardly applies and we need to ask whether these beads are evidence of something more important 
  social distinctions, maybe, or even primitive religion. White certainly thinks social divisions were already in existence 28,000 years ago; for one thing, it is unlikely that at Sungir everyone was
  buried with thousands of beads that took so long to make  there would hardly have been time for real work. It is possible, therefore, that the people who were buried with beads were
  themselves religious figures of some kind. The differences in decoration between individuals also imply that early humans were acquiring a sense of self.68


  The very presence of grave goods, of whatever kind, suggests that ancient people believed at least in the possibility of an afterlife, and this in turn would have implied a belief in
  supernatural beings. Anthropologists distinguish three requirements for religion: that a non-physical component of an individual can survive after death (the soul); that certain
  individuals within a society are particularly likely to receive direct inspiration from supernatural agencies; and that certain rituals can bring about changes in the present
  world.69 The beads at Sungir strongly suggest that people believed in an afterlife, though we have no way of knowing how this soul
  was conceived. The remote caves decorated with so many splendid paintings were surely centres of ritual (they were lit by primitive lamps, several examples of which have been found, burning moss
  wicks in animal fat, another use of fire). At the caves of Les Trois-Frres in Arige in southern France, near the Spanish border, there is what appears to be an upright human figure
  wearing a herbivore skin on its back, a horses tail and a set of antlers  in other words, a shaman. At the end of 2003 it was announced that several figures carved in mammoth ivory
  had been found in a cave, near Shelklingen in the Jura mountains in Bavaria. These included a Lwenmensch, a lion-person, half-man, half-animal, dating to
  33,00031,000 years ago, suggesting a shamanistic magical or religious belief system of some sophistication.


  David Lewis-Williams is convinced of the shamanistic nature of the first religions and their link to the layout of cave art. He puts together the idea that, with the emergence of language, early
  humans would have been able to share the experience of two and possibly three altered states of consciousness: dreams, drug-induced hallucinations, and trance. These, he says, would have convinced
  early humans that there was a spirit world elsewhere, with caves  leading to a mysterious underworld  as the only practical location for this other world. He thinks that
  some of the lines and squiggles associated with cave art are what he calls entoptic, caused by people actually seeing the structures of their brains (between the retina
  and the visual cortex) under the influence of drugs.70 No less important, he notes that many paintings and engravings in the caves make use of
  naturally occurring forms or features, suggesting, say, a horses head or a bison. The art, he suggests, was designed to release the forms which were imprisoned in
  the rock. By the same token, the finger flutings, marks made on the soft rock, and the famous hand prints, were a kind of primitive laying on of hands, designed again to
  release the forms locked in the rock.71 He also notes a form of organisation in the caves. Probably, he thinks, the general population would have
  gathered at the mouth of the cave, the entrance to the underworld, perhaps using forms of symbolic representation that have been lost. Only a select few would have been allowed into the caves
  proper. In these main chambers Lewis-Williams reports that the resonant ones have more images than the non-resonant ones, so there may have been a musical element, either by tapping
  stalactites, or by means of primitive flutes, remains of which have been found, or drums.72 Finally, the most
  inaccessible regions of the caves would have been accessed only by the shamans. Some of these areas have been shown to contain high concentrations of CO2, an atmosphere which may, in
  itself, have produced an altered state of consciousness. Either way, in these confined spaces, shamans would have sought their visions. Some drugs induce a sensation of pricking, or being stabbed,
  which fits with some of the images found in caves, where figures are covered in short lines. This, combined with the shamans need for a new persona every so often (as is confirmed today,
  among stone age tribes), could be the origin of the idea of death and rebirth, and of sacrifice which, as we shall see, looms large in later religious beliefs.73


  Lewis-Williams ideas are tantalising, but still speculative. What we can be certain of, however, is that none of the complex art, and the ancient ceremonies that surrounded the
  painted caves, could have been accomplished without language. For Merlin Donald the transition to mimetic cognition and communication was the all-important transformation in history, but the
  arrival of spoken language was hardly less of a breakthrough.


  It is too soon to say whether the picture given above needs to be changed radically as a result of the discovery of Homo floresiensis, on the Indonesian island of
  Flores, and announced in October 2004. This new species of Homo, whose closest relative appears to be H. erectus, lived until 13,000 years ago, was barely one metre tall, and had
  a brain capacity of only 380 cc. Yet it appears to have walked upright, to have produced fairly sophisticated stone tools, may have controlled fire, and its predecessors must have reached Flores by
  rafting, since there is no evidence that the island was ever attached to the mainland of Asia. The new species small size is presumably explained by adaptation to an island environment,
  where there were no large predators. But, on the face of it, H. floresiensis shows that brain size and intelligence may not be as intimately linked in early species of man as previous
  scholarship had suggested.74
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