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PART ONE: PAST




1: BECOMING HUMAN

Tens of thousands of years ago, in a cave in southwestern Europe, a shaman clad in bearskin told tales of past and future to his rapt followers. A flickering flame cast moving shadows on the wall. Blood had been spilled; spirits had been invoked. Speaking in a low, hypnotic tone, the shaman made life and death, the seasons of the Earth and the movements of the sky, intelligible to his people. He retold familiar stories of the tribe to which they belonged: its wanderings; the long-ago ancestor from whom they had descended; and the destiny that had been foretold for them.

“Can you do that for us today?” asked the Wall Street hedge-fund manager over a luncheon in midtown Manhattan. He had been told that I was teaching at a university and was challenging me. “Can you tell the story of humanity in the universe and make it whole?”

“Well, actually, yes, I can,” I said, “though of course I have to do it in my own way.” My way of telling it—though it begins with the creation and multiplication of civilizations, and their lives and deaths—concentrates mostly on the lines that led to the only civilization still surviving, the scientific one of the modern world, and on the prospects before it.
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How do you tell the story of Mankind? Oddly, I used to know someone whose job it once had been to answer that question. It was my friend Walter Fairservis, and the reason he had to answer the question was that he was helping to design a new Hall of Asian Man for New York’s American Museum of Natural History that would provide a panorama of Asian history.

Walter, who died a few years back, was an anthropologist and archaeologist, but above all an adventurer: a forerunner in real life of the fictitious Indiana Jones. He was a big man, an outdoors type with a weatherbeaten look, rumpled and shaggy. His special field of scholarship was the origin of civilizations. He excavated mainly in Egypt and in Pakistan, but he also roamed the rest of the world, whether on camelback or jet airplane, comparing the beginnings of ancient times in one place with those in another.

Asia is the continent on which human civilization first appeared; its flourishing is a long story, too big to be told comprehensively. Fairservis recognized that the most he could do was to select displays that would get a few of the most important points across to viewers.

Visitors had a choice of two entrances to the exhibition. One took you through chronologically, beginning with the origins of human life and culture. If you followed this path, you came away with a sense of how much material progress the human race has made in its relatively short life span.

The other entrance, as I remember it, displayed a marketplace in central Asia as it might have appeared in the time of Marco Polo (a bit before 1300 A.D.), with goods from an enormous wealth of cultures. From there, you could choose your path to whichever culture most interested you. Viewers came away not only with a sense of the broad range of civilizations contained in Asia alone, but also, it may be assumed, with an idea of the extraordinary variety of human society in the world as a whole.

Material progress, and the variety of cultures: here were two observations about the history of the past that were important and true. Visitors could observe for themselves, and draw their own conclusions. It seemed to me that this was about as much as you could communicate successfully in the course of one visit.

I try to do something similar. I focus on an aspect of human experience: on change, in particular with regard to the way we organize and govern ourselves, and how we deal with the issues of war and peace and survival. I concentrate on some of the turning points in history and look at where they have led, and where they will lead in the future if we continue on the same path. Narrated in such a way, the turns in the life of the human race form a story that can be outlined in no more time than it takes to tell a tale, as a shaman would, around an evening campfire.

Like those who first put their hands and minds to the writing of history, Herodotus and Thucydides, Greeks of the fifth century b.c., I will deal essentially with the high drama of battle and politics. If instead I were surveying the history of art or science, of literature or music, I would work from a different outline and would have a different tale to narrate.

Telling one story necessarily means not telling another. Little will be said in the pages that follow about artistic creation or spiritual wisdom; there are no discussions of Shakespeare or Dante, of Mozart or Beethoven, of Leonardo or Michelangelo. The tale of how human beings have organized themselves in separate independent societies that sometimes cooperate but more often clash with one another, needs to be told on its own if it is to be told at a manageable length.

A glance at the table of contents shows that I conceive of a dozen radical turns as having brought us from the African forests of millions of years ago to the world of the 1990s and beyond. There is nothing special about the number twelve; another historian, organizing matters otherwise, would do it in some other number of headings and permutations. What follows is only a view from one person’s perspective.

Perhaps there were, are, or will be other universes, but we can know nothing of them. It is our universe that we speak of as the universe; we look to its birth for the framework of our beliefs and institutions.

The stories of creation told by the shamans of nomad tribes and the priests of earlier civilizations were factually untrue, but they held meaning. In the full sense of the word, they were myths.

Uniquely, the civilization to which we belong at the end of the twentieth century tells a tale of creation that is true—which is to say, unlike all others, it is based upon evidence. But the story changes all the time, as new evidence comes to light. Moreover, it is incomplete, and in its incompleteness it cannot tell us what—if anything—creation signifies. Our scientists tell us what happened, but they haven’t a clue as to how or why. Is the universe a cosmic accident or the result of a cosmic design? Science doesn’t know; so we may believe whatever we choose.

A peculiarity of the modern world, as regards our account of genesis, is that only the relative few who are scientifically literate know and understand what “we” believe. Few are conversant with today’s cosmogony—our story of creation—or cosmology, our knowledge of how the universe functions. More than half the adults in the United States do not know that every year the Earth orbits around the sun. Yet a scientific elite is expanding the frontiers of their own knowledge to an extent that seems almost miraculous. Recently, The New York Times reported that scientists have looked back 11 billion years into space and have photographed the universe as it was then—“some 85 percent of the way back to the beginning of time.” Since then astronomers have peered even further.

The age-old vision of life and creation that would have emerged from a shaman’s songs and tales in times past would have been familiar to the tribesmen to whom he chanted. The modern vision, when occasionally we catch sight of it, comes to most of us as surprising news. Of course scientists themselves disagree, even about fundamental issues. Some of them take the view that the universe holds to an essentially cyclical course and therefore had no beginning and will have no end. Others believe it was brought into existence by a Creator, who had no beginning. The most striking current theory, however, is that there was a beginning, and that it came with a Big Bang.

Billions of years ago—astronomers continue to disagree about the date but most place it somewhere between 11 billion and 15 billion B.C.—our universe exploded into existence. From the detonation came space, time, matter, and energy.

In its first second, the universe began to expand and it continues to do so. For all we know, it may go on expanding forever. Its size today can be described but not imagined. Our estimates of it have to be enlarged repeatedly. At last count there were perhaps a hundred billion stars in our galaxy, the Milky Way. Early in 1996 we learned that there are fifty billion such galaxies in the sky; previously we had thought there were “only” ten billion. And more space is being created all the time.

Our tiny corner of the universe—the corner dominated by our local star, the Sun—took shape long after Creation. The solar system, the Sun and all that revolves around it, emerged less than five billion years ago.

The Earth is an assemblage of waste materials left over from the creation of the solar system: bits of debris that whirled about aimlessly in space, and then collided, smashing into one another and merging, like so many lumps of scrap metal crushed together by a compactor. The Earth came into being 4.6 billion years ago, just after the birth of the Sun.

Life on our planet seems to have sprung up from the then-molten Earth somewhere between 3 and 4.2 billion years ago. We think that it took the form of single-celled microbes, organisms without a nucleus, that lived in a kind of “primeval soup.” One of these was able to replicate, becoming the germ of all future life; from it all else followed.

But, again, we don’t quite know how. For although we believe that this simple germ of life spawned many species, we haven’t yet solved the riddle of how cells with a true nucleus came into being. We do have some clues, however.

New evidence suggests that the minute organisms from which the animal kingdom emerged may have “crawled or slithered between grains of mud or sand in primordial waters.” Eventually they may have reached out to make use of the light of the sun and would have split water—and released oxygen. It was not until nearly 600 million B.C. that they developed the beginnings of skeletons and enough substance to leave fossil remains for us to find, vestigial remnants of what came before us.

Upheavals continued to alter the Earth’s geography radically. Continents were on the move. Life’s existence was jeopardized on at least five occasions by mysterious catastrophes, “extinction events” as they are called, such as the one that is widely believed to have brought an end to the dinosaurs. These events occasioned a proliferation of species that could adapt to the changes. It was not until long afterwards—after the last catastrophe, and billions of years after life began—that primates appeared, and then, much later still, took the first steps in the direction that eventually led to humanity.

So it isn’t the case, as traditional cosmogonies would have it, that human beings were created “in the beginning.” On the contrary, the first humans, and even their immediate forebears, entered a universe well into its prime, and a solar system in its middle years. Almost all of time past was over before the human story started. In terms of the billions of years since the universe began, the human race has only just barely made its appearance.

For a scientist, that can be disappointing. “We are living … long after most of the exciting things have happened,” an astronomer wrote recently, in terms that could be construed as expressing a complaint, or at least a regret. But for those who are drawn to the drama of changing times and places in which people were both remarkably the same as, and fascinatingly different from, ourselves, all of history’s excitements, its trumpets, banners, and pageantry, were yet to come.

We have managed to learn some important things about the functioning of both the universe and ourselves. In the universe, everything always moves; there is no such thing as standing still. The planet on which we dwell continuously rotates and revolves, and the star system to which it belongs rushes through space at an unimaginably high speed, taking us with it.

It should be dizzying and yet we are unaware of the motion. So a second thing we have learned is that we are incapable of perceiving accurately what is happening around us. Our senses deceive us. They bombard us with false reports. Like an intelligence network infiltrated and controlled by the opposition, they continuously supply us with disinformation.

Life is a story that each of us tells to his or her self; and it therefore is a tale told by an unreliable narrator.

One of the other major truths we have learned about the universe is that at all times everything is in process of transformation. Gases become solids; mass becomes energy; one species evolves into another.

Metamorphosis is the perpetual activity of the universe. When tales were told in ancient Greece of maidens whom the gods transformed into streams, or of youths who became constellations in the sky, skeptical philosophers regarded them as fantasies or superstitions. For Ovid, a contemporary of Caesar Augustus, they were the stuff of poetry. Apuleius, the Roman novelist who related a tale of having been turned into an ass by witchcraft, did so in the spirit of a street-corner entertainer; he was making fun of such superstitions.

A belief in metamorphosis once was scoffed at; now it is a central premise of modern science. Evidence recently reported from Lake Victoria in Africa shows that three hundred unique species of cichlid fish came into being in the last twelve thousand years, and that a new species can develop in a mere twenty generations. In the Galápagos Islands off the South American coast, where nearly twenty species of finch evolved over the course of more than four million years, the size of the beak of a finch has been observed to evolve over the course of as little as three years. An experiment with lizards in the Bahamas has shown evolution following predictable paths in developing bodily changes over the course of not much more than a decade. But whether the changes occur so quickly that we notice them, or so slowly that we do not, everything is always turning into something else.
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One of the oldest stories that have come down to us is a tale of change from the Bronze Age. It is about a victorious king who returns home after twenty years of war and wandering. A goddess turns his men into swine; it is only one of the metamorphoses he witnesses. All about him, things and people are not what they were and not what they seem. To learn how to make his own way home, a fellow warrior, becalmed near Pharos island off the coast of Egypt, seeks out the Old Man of the Sea. To force the Old Man to help, he must seize him when he beds down to sleep, and hold on to him while he changes shape. “He’ll try all kinds of escape,” advises a friendly goddess, “twist and turn into every beast that moves across the earth … but you hold on for dear life, hug him all the harder!” And so it happens.


First he shifted into a great bearded lion and then a serpent—

    a panther—

            a ramping wild boar—

A torrent of water—

          a tree with soaring branchtops—



Only when the weary Old Man resumes his own shape does the warrior release him and obtain his counsel.

And that, it seems to me, illustrates the rooted fallacy that keeps us from understanding continuing change. We believe that underneath shifting appearances there is something true and unchanging. To us, the Old Man was himself all the time; he only seemed to look like a serpent, a panther, and a wild boar. They were disguises. So, too, the men the goddess turned into swine really, in our eyes, remained men; it was just that they were trapped in the bodies of pigs.

In the familiar fairy tales, the frog is a prince who has fallen victim to a wicked spell. A persistent theme, certainly in Western culture, is the search for what is permanent and unchanging beneath shifting appearances; but it now looks as though there is no such thing. Our cosmology tells us that what changes all the time is not appearance but reality. We find this hard to believe.

Our remote primate ancestors were some sort of apes. They dwelt long ago—more than twenty million years ago—in the forests that covered Africa. In the manner of most primates, they would have clustered in groups—a disposition that was to serve them well. Four-legged eaters of fruit, weighing perhaps between 90 and 110 pounds, they clambered up and down trunks and swung from branches. They lived in the lofty boughs of the trees whose fruits they ate.

How we got from there to here, from then to now, and from them to us is the first, longest, and most obscure episode in the human story. The exact nature of the process is debated still. What is incontrovertible is that the genealogical line that eventually led to us passed, en route, through many curious creatures, and a great many that we still are unable to identify.

The road that winds away from the primates of the African forests was taken in perhaps 7 million B.C. Seven million years ago—some say six, or even five—the break took place between the apes in Africa whose descendants were to become human and those whose progeny were to become chimpanzees. What our ancestors did at the crossroads was to take the first step of the many that eventually would transform the offspring of apes into people. That step was a step indeed: it was to walk on two feet.

Prehistorians have found a trail of that long-distant past—literally so—in the northwest of what is now Tanzania in East Africa. The trail is ninety feet long. The footprints—made some 3.5 million years ago—of three people, a child and two adults, were found in it. Preserved in volcanic ash, they are the prints of bipedal “hominids”—creatures on the human family tree. Other such steps date from about 1.5 million years ago.

In the summer of 1997, scientists announced that in South Africa they had discovered the fossilized footprints of an anatomically modern human dating from 117,000 years ago. Between the earlier, prehuman footsteps and these more recent, human ones, what transpired, unseen by us in the darkness, was the birth of the human race.

Bipedalism—walking on two feet—was a transforming, but not defining, event. What we have learned in past decades is that our humanity—the traits of mind, heart, and body upon which we pride ourselves, and which we regard as the most significant things about us—emerged not at the beginning of the evolutionary process, but quite recently.

Why was it useful for our nonhuman ancestors to be able to come down from their treetop homes to walk on the ground? It is by no means evident what advantage being able to stand up and walk on hind limbs would have conferred on an ape in 7 million B.C. Yet it must have held some benefits, for once a species of two-legged ape came into being, other species of two-legged apes did too. An upright posture, the free use of arms and hands, and a prehensile thumb were to prove their value, but not until much later—not, in fact, until after the passage of millions of years.

It may be that the forests of Africa began to die out, perhaps giving way to savannahs. If so, bipedalism would have provided the option of exploiting either one. With abundance no longer as available in the boughs of trees, with forest life no longer quite so easy, it would have offered an alternative; it would have opened up a way out of the forest. Anthropologists used to emphasize the possibly shrinking prospects of life in the forest, but now stress the attractive new vistas offered by the savannah. If that scenario is true, then our primate ancestors would have come down from the trees of Africa to face an uncertain future of altogether new challenges and opportunities on the ground. On their own two feet, abandoning the gardens in which they had lived, they would have walked away from the orchards of Eden.

Millions of years elapsed between the time when our ape ancestors became two-legged and the time when they started to develop a large brain. It took that much time, which seems long to us but is short in evolutionary time, to fully accomplish the radical anatomical changes that were needed to accommodate an upright posture. These are not years about which we know a great deal. We have little physical evidence to go on, the remains of a few humanoid skeletons from between 3.5 and perhaps 4.4 million B.C., and none at all (as yet) that are older.

Modern views of the origin of our species take as their starting point the revolutionary theories of Charles Darwin (1809–1882). Darwin, a young Englishman at loose ends who had taken up an interest in natural history, obtained an appointment from the Admiralty in 1831 to ship aboard the HMS Beagle. The Beagle was charged with, among other missions, surveying coastlines in southern Latin America and visiting various islands in the Pacific. Its voyage lasted five years. Darwin’s careful records of his observations during the trip supplied him with the basis upon which he theorized for the rest of his life.

Darwin was a pioneer in exploring the question of why, over time, species change. The explanation at which he arrived, the theory of natural selection, is his claim to immortality. He believed that evolutionary changes occurred only over almost unimaginably long periods of time, but we now know that they can take place more quickly. Indeed, “evolution” is a somewhat misleading term for a process that works in large part by leaps and discontinuities, however tiny. Darwin was frustrated in his effort to understand how genetic changes occur: “What the devil determines each particular variation?” he demanded. He imagined that in the body there must be some sort of alphabet that he could not read. He was right. As the author of a recent work on evolution has written, “Today, biologists call Darwin’s invisible characters ‘genes.’ ”

A human being has tens of thousands of genes, spelled out in about three billion “letters.” It is a triumph of modern biology to have learned how to go about deciphering the language, which has made possible some of the most exciting science of our time.

Here is what scientists tell us about heredity.

We inherit from our parents not so much specific traits as a range of possible characteristics contained in our genetic code. It is as though you and your parents sit down together to a game of fortune, with you playing at a combination of their two roulette tables. The numbers that come up for you will be different from theirs. Only the tables will be the same. Sex complicates and marvelously expands the possibilities. The intermingling of the genetic codes of the male and female in a couple offer an almost endless number of combinations. The traits that the children inherit can vary widely from those of each parent.

Then there are the wild cards. The frequency with which these are dealt turns out to be an important clue to understanding the process. The wild cards are called “mutations,” a term coined by the Dutch botanist Hugo de Vries (1848–1935). They are errors in copying that occur when the genetic materials within us are damaged, as they often are by environmental stresses and shocks, and by atmospheric forces such as the radiation of the sun, and then imperfectly repaired by our enzymes. What results is that we transmit to our children hereditary traits that, paradoxically, we do not have ourselves and did not inherit from our ancestors.

New traits are being born all the time, whether by accident or by divine design, and Creation, instead of having come to an end on the seventh day, is continuous and, indeed, continues today.

The result is a dazzling variation in traits springing up in all living things all the time. Variety is essential to the process of natural selection through which nature keeps life going. The way of the world—our world—is to promiscuously propagate differences. Like a jazz musician improvising variations on a theme without exactly repeating it, life throws up a welter of smaller or larger genetic variants that are much the same, but not entirely the same, as what already exists. In fits and starts, nature repeatedly proposes new options; those that are an improvement sometimes supplant the others. Occasionally, violent changes in the environment call for entirely new qualities; given sufficient variety, some species will have the luck to possess hitherto useless abilities that allow it to adapt to new circumstances, while yesterday’s winners go under.

If a population becomes physically divided, each half eventually may become a species of its own as, pointed in different paths by the luck of the genetic draw, generation after generation, each travels further along its own road. The process, though initiated by chance, seems to be driven by a certain logic. Of the unimaginably large number of options that life on Earth has proposed, only a minuscule proportion have been taken up and adapted, have had the chance to become a species. And of this tiny band—the more than three billion species that have existed—only a mere 1 percent, thirty million, survive today. The survivors are not necessarily bigger or stronger; they are either luckier or more adaptable. They happened to possess the traits that were called for when accidental changes in the environment took place, or else had the ability to develop such traits. That seems to be what humans did by acquiring big brains.

Between 2.5 and 1.5 million years ago, the brains of our ancestors suddenly jumped enormously in size. This had an immense effect. The human brain may be the most complex object in the universe; ours today contains a trillion cells. The most astonishing manifestation of this enlarged neurological capacity is consciousness. Yet what is it? When and how did we get it? Is it a mechanical connection or a divine spark? We don’t know, but it is the defining characteristic of humanity. When did we become the only creatures to live with the knowledge that someday we are going to die?

Our newly large-brained forebears discovered how to manufacture tools and weapons that allowed them to butcher animals and become meat-eaters on a regular basis. Like their useful thumbs, their distinctive brains opened up new opportunities.

For perhaps a million years, beginning in about 2 million B.C., the older type of ape continued to exist alongside the newly emerging, big-brained ape-man that scientists call the Homo family. But by 1 million B.C. or thereabouts, all the various other two-legged species had become extinct. All that eventually remained of the upright primates—of the experiments in bipedalism that nature had been conducting since 7 million B.C.—was this Homo family from which we spring. Whether or not there were many branches on the family tree remains subject to investigation and interpretation.

Found alongside the remains of Homo erectus were the first hand axes. These ax-wielding creatures were more man than ape. We think that members of Homo erectus were the first to manage and use fire, to make tools to a preconceived design, and to hunt, as it were, professionally. Their bodies were not dissimilar to ours, and they ran as we do. Yet they too eventually fell by the wayside, victims of evolution, though controversial new evidence suggests that they may have existed as recently as thirty thousand years ago.

Fossils provide evidence of a wealth of humanlike beings who lived during the past half-million years. Some of them overlapped with our ancestors. The human race, Homo sapiens, which put in its appearance more than a hundred thousand years ago, was one of several species that were quite similar. An astonishing recent archaeological find in northwestern Australia suggests to some that creatures earlier than modern man created art. The gifted and cultured Neanderthals, now believed to have emerged in about 230,000 B.C., seem to have been, as we believe ourselves to be, descendants of Homo erectus. We are inclined to believe that they were the first creatures to bury their dead, though with what purpose in mind we do not know. What may have been a flute was found recently in one of their caves and is estimated to be somewhere between forty-three thousand and eighty-two thousand years old; it haunts us with the possibility that Neanderthals may have invented music.

Neanderthals may have been cut off by advancing glaciers in Europe, for they evolved separately from other descendants of Homo erectus. By the time they encountered anatomically modern humans, the Neanderthals had become a distinct, separate species—a not uncommon result of geographical separation over long periods of time. For the final ten thousand years of their existence, they coexisted with modern humans in Europe and the Middle East, and perhaps alongside Homo erectus as well. For whatever reason, Neanderthals, among the last and closest of the other humanlike creatures, vanished from the Earth by about 30,000 B.C.

What happened to them? Recent studies by genetic biologists seem to show that they did not interbreed with humans: this was not the cause of their disappearance. A persuasive case has been made for the proposition that they were eliminated, as were so many species before them, by the inexorable Darwinian logic of natural selection. Computer studies have shown that if population A has a mere 2 percent competitive edge over population B, population B will disappear completely within as little as a thousand years. It is very likely that this was the fate of our Neanderthal brothers. Yet the shadow of Cain unavoidably falls over our speculations. We cannot rule out entirely the possibility that the Neanderthals, and perhaps others, disappeared from history because humans exterminated them. As so often is the case in studying the distant past, we are reminded of how little we know.

We know only in the most general way when Homo sapiens first appeared. Of the situation of the first humans, and of the battles and wars, wanderings and returns, that must have been their experience during the tens of thousands of years that followed, we know nothing. Since they could not write, we can never know the thoughts and beliefs that animated them, or the hopes, hates, loves, and dreams of either public or personal life: 95 percent or more of the history of our species remains a blank to us.

Physically, humans could not have been any match for many of the beasts that stalked them through the long night of the Paleolithic world. They must have been haunted by terrors of every kind. Vulnerable as they were in many ways, they would have been more hunted than hunter. Our surmise is that by functioning in groups, our first real ancestors eventually won the war for survival. Their tale brings an end to the story of our genesis.

What would a shaman of today tell the human species about its origins? And what follows from the modern scientific account of genesis? Genetic biologists tell us that all life on our planet has a common ancestor. A blade of grass, a field mouse that runs across our path, a flower and the insects that it tempts, fruits and vegetables, the fish that swim and the birds that fly: all are our distant cousins. But, this side of sentimentality, I know of no way to respond to that information. It is, I think, a truth without consequences. Illuminating our origins does nothing to light up today or tomorrow.

We are wrong to believe that the ground upon which we stand is stationary; similarly, we are wrong to think that beneath fleeting appearances there is something unchanging, and in my view it is also untrue that we can learn about ourselves by questioning the primeval sludge from which, billions of years ago, the germ of life emerged. These are typical errors that result from flaws in our instincts, in our sensing apparatus, and in what we believe to be our common sense.

At some stage or another, adopted children often develop an obsession with tracking down their biological parents. They are convinced that only by learning the identity of their parents can they learn their own. They are mistaken, but it is a very human mistake to make. We are not our ancestors; we are ourselves.

Who are we? A look at the beginning of life on Earth shows that no creature existed then that bore even the slightest resemblance to us. Only in part did the founding germ even engender us; in very large measure we come from mutations—from individual acts of new creation—that span the three or four billion years from the emergence of the first living cells until today. Everything is always in the process of becoming something else; as we change, the old self is discarded.

So who are we? We are not, I believe, those who initiated the chain of being that eventually engendered us: that long line of creatures stretching from the primeval slime billions of years ago to ourselves. Their reproductive efforts helped to move the process along, but they stayed behind; they did not themselves ever go on to become human. One after another, they ran their race and then, before expiring, passed along the torch of life that eventually was handed to us. We carry it still. The torch is the same, but the runner is different.

The human race, anatomically modern Homo sapiens—born, we now think, between 100,000 and 200,000 B.C. in Africa1—hit the ground running. It displayed unique endowments early in life. A human being had not only a large brain but a larynx: a voice box. Humans could speak to one another. Along with consciousness, the magical gift of language is chief among man’s attributes, its nature and the date of its appearance still debated. A persuasive view is that language caused a quantum leap in the ability of the group to work together and to develop culture, making all else possible.

Art is another magical gift: the discovery of Ice Age cave paintings in a grotto called Chauvet, in the Ardèche region of France in December 1994, reveals masterful art dating from more than thirty thousand years ago, long before we had thought early man capable of such sophisticated expression.2 Somehow the childish or amateurish first stabs at art that we expect to find continue to elude us. Instead, in more than 200 caves of southwestern Europe, of which Chauvet is the latest to be discovered, we come face to face with mature manifestations, tens of thousands of years ago, of two characteristics of humanity that were new under the sun: individual genius, and a cultural tradition within which it must have flourished.

We have a tendency to regard the arts as products of civilization rather than an innate impulse. The evidence instead seems to show that they are basic to our nature, for they flourished prior to civilization. They are among the first unique manifestations of humanity.

The naturalistic art of Chauvet is based on an observation of animal movements so extraordinarily accurate as to argue the existence of a body of knowledge handed down through generations. Pointing to the same conclusion is this art’s aura of spiritualism and magic: of spells and incantations; of ceremonies of renewal; of rituals marking or welcoming the seasons; of prayers for divine favor. Like the caves of Lascaux and Altamira, discovered earlier, it looks to be more shrine than museum, embodying some system of beliefs that in all likelihood was transmitted through time.

Other relics of the Ice Ages also support the view that knowledge was inherited through a more or less organized society. Ice Age markings engraved on pebbles and other surfaces were recognized as notation systems a few decades ago by Alexander Marshack, now of the Peabody Museum at Harvard University. Decoding them, Marshack discovered that the notations kept track of sequences of events that recur: the regular patterns of animal, bird, and fish behavior tied to the seasons, for example, and the many cycles of birth and death, rising and falling, that are to be seen on the earth and in the heavens. This is information gleaned from observation over long periods of time, and therefore is the sort of knowledge that typically is acquired by transmission through generations.

So for the explorers of prehistory, quite a lot of things that must already have happened come together by 30,000 B.C. at the grottos of Chauvet. Perfectly preserved by a prehistoric landslide that sealed them off, these caves contain at least 263 breathtakingly vivid portraits of animals: lions, bears, mammoths, woolly rhinos, bulls, horses, elks, and a panther. Most of these were frightening predators. A world that must at one time have been terrifying, unpredictable, and incomprehensible seems to have been mastered and made understandable. There appear to have been both language and art; individual genius and group traditions; systems of magic and of belief; intellects that functioned by organizing events in time sequence (otherwise put, people who knew how to tell a story). This would suggest a more or less organized society that thrived by communicating information, member to member and generation to generation, and that tightened bonds and loyalties by social food-sharing around the campfire.

Students of prehistoric man have suggested that for humans such food-sharing was not accidental, but took place on a regular and systematic basis, and that it was a central experience shaping development. It could have been the basic cooperative enterprise: a behavior pattern of not merely living together but also working together, conducive to the development of culture. It would have led to the first routine division of labor: between the women, who gathered plants, and the men, who hunted animals. The food would have been brought back to a home base and consumed there. Social life would have developed around the rituals of dining together.

Anthropologists disagree as to when
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