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INTRODUCTION
The Naked Cave Man

T his book began in 1995 when my daughter Vivian saw a statue she called “a naked cave man.” For several days we had been riding on horseback across the Dordogne, the lovely area of river valleys, rolling hills, and thick forests in south-central France. It was late spring, just before the arrival of the swarms of rowers, hikers, and campers that descend on the region each summer. I did not know at the time that in eons past this appealing landscape had also attracted groups of the earliest humans. Their ancient campsites, usually found under the rock overhangs in the limestone cliffs that line the rivers, have kept archaeologists happily busy since they were first discovered more than 150 years ago.

As the archaeologists dig deeper, they find layer upon layer of occupation, the date of each layer receding farther into the past. Occasionally, in the upper levels, which can be 15,000 to 20,000 years old, these digs turn up tiny beads patiently crafted from ivory, an engraving of an animal on a rock, or some reindeer's teeth with a hole drilled at the root that were once part of a necklace. The people who made these delicate objects were the same ones who ventured into the caverns in the hillsides, sometimes crawling through narrow passages for hundreds of yards, to create the paintings, engravings, and bas-relief sculptures that still touch the soul of everyone who sees them.

During our trip Vivian and I stopped at Les Eyzies-de-Tyac, a village on the banks of the Vezere River. We turned out our horses in a small pasture conveniently across the road from our hotel and went to visit Font-de-Gaume, then as now the only cave with polychrome paintings that is still open to the public. After a surprisingly steep climb, we arrived at the entrance—a narrow, upright gash in the rock near the top of a cliff where three or four other tourists were waiting.

In a few moments the guide to the cave arrived and unlocked the metal door that covered the entrance. We walked in single file down a tall, narrow passageway that proceeded roughly in a straight line despite a few slight twists and turns. A narrow metal grille placed in sections along the way protected the cave floor. There were rather dim lights hidden in the walls on both sides. The guide turned them on in a given section as we arrived there and then turned them off as we passed through. After about seventy yards, the guide stopped. Using a red laser as a pointer, she began talking about the first painting.

I was tremendously excited. The little I knew about prehistoric painted caves came from photographs in books and magazines. Now, some of the real paintings were right in front of me in all their glory. There were round, fat bison drawn in gentle curving lines. They had deep, expressive eyes and tiny legs. Mammoths with long, curved tusks stood placidly among the bison. Horses outlined in black, now partially obscured by natural concretions, galloped across the cave wall. Most impressive of all were two large reindeer facing each other. The one on the right, a female, was on her knees. The male on the left, whose antlers formed a magnificent long arc, had gently lowered his head toward her and had just begun licking the top of her brow. The grandeur of the male and the delicacy of the female in this quiet moment, so intimate and tender, made the painting touching and irresistible.
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Beauty in art or in nature or in a person is always surprising because it is stronger and more affecting than you could have anticipated. That's why, even though I was prepared for the paintings in Font-de-Gaume to be beautiful, seeing them was startlingly intense, like having a flashbulb ignite two inches from your eyes. I was reeling a little, since there was so much about the paintings I hadn't expected.

For one thing, they were punctuated with indecipherable signs. The simplest ones consisted of a horizontal line and a vertical one, like an upside-down T. Other signs had lines added to this basic shape. Some had slanted lines at the top and others had parallel vertical lines that made the sign look like a stick-figure house. And there were signs in different styles. Some were grids of straight lines inside a rectangle. Others were simply two circles below two arcs. They resembled a cartoon ghost peering above the horizon. Often the signs appeared alone, but they might also appear near or even within a painting. They weren't writing, since the signs didn't repeat the way writing would. Instead they must have been an elaborate code, with each variation having a specific meaning— a number or clan or time of year. In fact, they could be anything. But the presence of the signs proves that the paintings meant more to the people who made them than the paintings alone could convey. The signs marked the paintings in some way. They classified them or ordered them or attributed them according to … what? It gave me a start to realize that for their creators, these paintings by themselves were not enough. They needed a gloss, elaboration, captions!

Also, I was astounded by the way the cave artists used the contours of the cave wall to enhance their work. This is a special quality of cave art that photographs rarely convey. The powerful shoulders of bison, for instance, are often painted over a bulge in the rock that makes the muscles of the animals seem to swell realistically and gives the work a dimension that would have been impossible on a flat surface. This happens so often that it's clear that the artists weren't simply taking advantage of the contours they happened upon as they painted. Instead they must have examined the wall closely first so as to find the places where the shape of the wall suggested animals or parts of animals before they began to paint. This meant that, at least some of the time, the cave artists had painted the animals suggested by the wall rather than imposing their own ideas onto the surface.

Photographs in books or magazines make the paintings look random, and even in the cave there isn't any apparent order at first. The animals seem lumped together according to whims of the ancient artists, and they are often painted one on top of the other in ways that are impossible in nature. The guide pointed out a red bison facing left that had a mammoth engraved over it facing right. The size of the two animals was roughly the same even though a real mammoth would have been immensely larger than a real bison. And, with the exception of the male reindeer licking the female, the animals didn't seem to be doing anything. They were just there on the rock. Sometimes they faced each other head-on, but even then they stood stoically and without any sign of aggression. And the mix of animals—bison, mammoths, horses, and even a rhinoceros—seemed random as well.

That is, they seemed random until you looked a second time. We were in the cave only forty-five minutes that afternoon, but that was just long enough to begin to see some order despite the apparent chaos. Female animals are painted red, for example, although not every red animal is a female. When animals face each other, one is red and one is black. The black animal is on the right in the paintings nearer the entrance but appears on the left in the paintings farther in the interior. Late in the tour, I looked back at a frieze of bison that I had seen straight on a few moments earlier. Now the animals curved around the wall of the cave and appeared three-dimensional. Their legs were in perfect perspective, which added to the strong illusion that they were moving away down the corridor. Clearly the artist had planned for the painting to be seen from the spot where I stood.

That spot, provocatively, was before a tall but shallow cavity in the wall that is known as the Bison Cabinet. It was located in a spacious oval room that opened at the end of the long corridor we had followed from the entrance. The room reminded me of a nave in a small church. It even had a domed roof. And the Bison Cabinet, which was a curving recess, had the air of an adjoining chapel. As the name suggests, it is filled with paintings of bison. Five are well preserved and easy to see, but originally there were ten or more. The bison swirl about as if floating in the clouds. They face right, left, up, or down, and just below them is a wide horizontal fissure in the wall. Were they emerging from the fissure or were they being sucked down into it? And wasn't there some connection between these bison in the Cabinet and the bison receding down the hallway that were best seen from a spot just before the Cabinet?

Vivian had looked as long and hard as I had, and we both found ourselves put into a kind of emotional swirl by the experience. Happy but set slightly off-kilter by what we had just seen, we left the cave to visit the museum of prehistory. In the summer of 2004 the museum moved to a dramatic new building located just below the old one. But in 1995, the museum was still in an old chateau high in the cliffs behind Les Eyzies. The rooms were filled with polished wood-and-glass cases that seemed left over from the nineteenth century. Some of them held the tedious, repetitive displays of chipped stone tools—meaningless to a layman—that are inevitable in a museum devoted to ancient humans. But other cases contained rocks or pieces of antler with engravings of bison or horses. There were a few rocks with engravings of vulvas that were so faint it was a wonder that even archaeologists on the lookout for artifacts had noticed them. We wandered about listlessly. In Font-de-Gaume we had just seen the heights Ice Age civilization could reach. In the museum we were seeing the detritus of daily life.

At last we walked back outside. In front of the museum there was a long, narrow terrace with a white limestone statue of a Neanderthal in one corner. Perhaps seven feet tall, streaked and stained by wind and rain, he stared out of sunken eyes. His square head pushed down into his neck, he held his arms stiffly at his sides, and his face was contorted. Everything about his expression and posture conveyed tension, anger, and threat. He frightened and embarrassed my daughter, who declined to have her picture taken with, as she said, “a naked cave man.”

Instead we turned away and looked out across the valley below. The village was just at our feet. In front of it, the Vezere River made a long slow bend. Trees whose branches bent down to the water lined both riverbanks. Beyond them a wide, level valley stretched out until, in the distance, another wall of cliffs rose up. Gray clouds, threatening rain, covered the sky and made the valley look lush and green, and for just a moment everything I had seen that afternoon made sense.

If you looked at the landscape the way early humans might have, it became clear why they had made their homes in the cliffs where my daughter and I now stood. The overhangs gave shelter. The height of the cliffs prevented any approach from the rear by threatening animals or by other humans. The river below would attract herds of migrating animals and other game, and anyone living high in the cliffs could follow their movements for miles across the valley. Here was a safe place to live where food was plentiful.

But surely those practical reasons weren't everything. There was something else about the landscape before us, something that would have been surpassingly important to people who could paint masterpieces on the walls of a cave. The landscape was beautiful. Sometime long ago, hadn't our distant ancestors stood where we now stood and paused, as we did now, to relish the scene below, to revel in the trees by the river flowering in springtime, to watch the flight of birds or the patterns of animal herds crossing the valley, or to marvel as a storm front moved in over the distant hills, as one was doing now?

In that moment when the three of us—the angry statue, my daughter, and I—all looked across the same green, ancient, and seductive landscape, this book was born.

During my research, every time I entered a cave the same excitement I'd felt the day I first saw Font-de-Gaume with Vivian returned undiminished. It happened even when I revisited Font-de-Gaume itself many times, often arranging to go alone with just a guide. The solemn mammoths, the tender reindeer, and the swirling bison in the Bison Cabinet never failed to make me pause in wonder.

But, as the caves became more familiar, I was also able to assume an investigative neutrality. As a result, I began to see much more. I would stand by a wall while the guide shone a light at oblique angles, and figures that had been invisible rose into view as if they had been summoned from the solid rock behind the surface of the wall. Sometimes these images were beautiful, but sometimes they appeared to be just doodling—strange animals, funny human shapes, or a line of red painted in a small crevice to make it look like a vulva. Such great variety in a single cave proved that many people had ventured inside for a variety of reasons. Not everyone who drew on the walls was a great master—although many were. And not everyone who entered the cave kept his or her mind on solemn thoughts. While some painted grand images of their society's history or myths, others seemed to have scratched their own private musings in the corners. Everything that's there—not just certain images or groups of images—must be considered in order to understand the meaning of the art in the caves.

This book contains two narratives, one considerably shorter than the other. The shorter one covers several million years as Homo sapiens arose in Africa, migrated out, and, about 50,000 years ago, pushed across Europe from east to west. Some groups went on clear to the Atlantic Ocean. But those who stopped short of the ocean and lived on either side of the Pyrenees were the ones who began to paint in the caves. Their work was the most impressive part of an outflowing of creativity by Homo sapiens that began about 45,000 years ago and has continued ever since.

The second, longer narrative covers only a hundred years. Although people had known of paintings in some of the caves for centuries, no one had been able to figure out what they were until about 1900. But, once it was established that the paintings were the work of prehistoric people, and once the paintings became famous as both an aesthetic triumph and a marvelous historical record from the dawn of humanity, questions arose immediately. When were they painted? Who painted them? And, most important and difficult of all, what do they mean? During the last hundred years, four brilliant, driven, often solitary, sometimes difficult scientists devoted their careers to trying to answer those questions. Their lives, which occupy the center portion of this book, span the entire period from 1900 until today, and their ideas flow from one to another. It's impossible to approach the significance of the painted caves without understanding the inspired revelations in these scientists’ work.

Art historians, poets, and other nonscientists who write about cave art tend to make sweeping statements that, if they are founded on anything, assume a kind of genetic wiring connecting us to those ancient artists, who are, after all, everyone's distant ancestors. The most common supposition, which was first expressed by the scholar Max Raphael, is that the paintings are the evidence of the moment when people began to conceive of themselves as different from animals: the very moment, that is, when we became human. That may even be correct, although it can never be proved, but it derives from the notion that we should be able to “read” the paintings by intuition alone.

Looking at the art that way is seductive, fun, and also dangerous, since it leads further into one's own imagination rather than further into the paintings. Consequently, with perhaps one exception, I've avoided trying to read the paintings by intuition and relied instead on what we can know by evidence and deduction. As for the moment when humans began to distinguish themselves from animals, I remain agnostic. But in any event, that is not why the cave paintings are valuable. They represent the first time we know of that we humans summoned all our intellect and vision, all our knowledge and skills, and all our longings and fears and focused them on creating something that would last forever. What did our distant ancestors know that made all that effort worthwhile, that made it necessary? That is what lies there waiting in the caves.

Before beginning, I should say a word about technical language, which I have avoided almost entirely. Usually, using a common synonym rather than a technical term is all that's necessary. Thus I say “stone tools” rather than “lithic industry.” But there are a few technical terms that the reader should know about and know what I have done to avoid them.

Archaeologists have divided the people who lived in Europe during the Ice Age into six basic groups. The groups are distinguished by their encampments, by the stone tools they used, and by the art they made, if any. They are the following:



	1.
	Mousterian
	beginning more than 40,000 years ago.



	2.
	Chatelperronian
	beginning 38,000 years ago.It and the Mousterian are both the creation of Neanderthals.



	3.
	Aurignacian
	beginning 35,000 years ago. It is the culture of the first modern humans in Europe.



	4.
	Gravettian (or Perigordian)
	beginning 27,000 years ago.



	5.
	Solutrean
	beginning 22,000 years ago.



	6.
	Magdalenian
	beginning 17,000 years ago.




The dates are approximate, of course, and each era is subdivided into early and late periods.

These distinctions arose during the twentieth century as archaeologists struggled to date the art and artifacts they were finding in caves and in the remains of open-air encampments. The two giant figures in cave art from 1900 to 1980, Henri Breuil and Andre Leroi-Gourhan, spent much of their careers constructing dating systems based on the discernible styles of cave art and assigning art in the caves to one period or another. The assumption was that art that appeared crude was older and art that appeared refined was newer and art that appeared in between was in-between.

Even after 1950, when radiocarbon dating became possible, cave art remained difficult to date because the paints usually have a mineral base and radiocarbon dating works only on organic material. But caves discovered during the 1990s, especially Chauvet and Cosquer, contained refined art that could be dated by radiocarbon and, to everyone's surprise, turned out to be quite old. While some of the paintings in Chauvet are 32,000 years old, making them Aurignacian, an archaeologist dating by their appearance would have said they must be Magdalenian and thus only 17,000 years old.

These discoveries made archaeologists question the distinctions among the time-honored cultures. The old assumption that cave art demonstrated an evolution from crude to refined has been proved wrong and has disappeared entirely. Consequently, I don't refer to the art or the people who made it as Aurignacian, or Gravettian, or by any of the other technical names, useful as those distinctions are to a specialist. Instead, I give dates for the art when it is possible, and usually it is.

I use a variety of names for the people who made the art—Ice Age hunters, Paleolithic artists, the ancient people, and so on— and intend them to be interchangeable. In scientific writing the Stone Age is divided into the older Paleolithic and the newer Neolithic. The practice of painting in caves did not extend into the Neolithic. When I use the term Stone Age, I am referring only to the Paleolithic.




CHAPTER 1
The Seductive Axe;
The Well-Clothed Arrivals

F ont-de-Gaume is one of almost 350 known caves containing art from prehistoric times. The art in these caves is the creation of the first recorded civilization in history. It appeared sometime between 30,000 and 40,000 years ago and spread throughout Europe and Asia. As it moved across this great expanse, the civilization preserved a basic unity, aided by what must have been a surprisingly efficient network of communication and trade. Because of that network, goods that were considered precious during the Ice Age—obsidian or certain seashells, for example—turn up in archaeological sites hundreds of miles from their place of origin. Also, there was art everywhere in the form of statuettes or engravings on stone, ivory, or antlers.

Within this broad similarity, however, the culture evolved differently in different places, developing distinctive local customs, styles, and traditions among many widely scattered societies. The same might be said of Europe today, where each nation has evolved as a set of local variations on the same overarching culture. Painting in caves was one such local development. Except for a few widely scattered instances, the only people who painted in caves lived in what is now southern France and northern Spain. Of course, in places like the steppes of Russia there were no caves to paint. But elsewhere, in Germany for example, there were plenty of caves, yet the people who lived nearby apparently neither explored nor painted them. It was the people who lived among the caves on either side of the Pyrenees who developed this powerful and enduring means of expression.

The oldest cave paintings yet discovered are in a cave named Chauvet in southern France. They are about 32,000 years old. The paintings show huge, vivid herds of animals spilling across the walls. In particular there are lions and horses all painted with an individuality and a dynamism that make them masterpieces. The lions are on the hunt and look fierce and wild-eyed. But cave bears were just as ferocious as lions, yet there is a wonderful, roly-poly bear with his head bent low as if he were sniffing flowers on the ground. The paintings there have all the refinement, subtlety, and power that great art has had ever since.

Having burst at once into full flower at Chauvet, cave painting remained much the same until it died out about 10,000 years ago. The changes that did occur were subtle. Lions and bears appear frequently in the paintings at Chauvet but become rare in the caves painted thousands of years later. Perhaps the change shows that those predators had become less of a threat as humans learned how to control or exterminate them. Styles changed subtly, too. Chauvet and, say, Lascaux were painted by different artists who had different visions. But the subtle differences only underscore the essential similarity, no matter what era or what place. Horses, bison, human hands, reindeer, and various repeated and consistent geometric signs—these images appear again and again in cave after cave. Horses, for example, are common at Chauvet and appear throughout the cave. At Lascaux, which was created 15,000 years later, horses are the dominant animal in the cave and constitute over half of the one thousand or so paintings and engravings.

There is also a strict consistency for 20,000 years in what is not pictured. Fish are rare, even though multitudes of salmon spawned in the rivers. With one or two exceptions, there are no insects, even though thick clouds of flies must have followed the herds of reindeer. There are no rodents, which were also common, no reptiles, and no birds except for a few owls. Sometimes the owls are shown front and back, implying that they had a special status because they appeared to be able to turn their heads 360 degrees. Also, many species of mammals were excluded, beginning with bats and extending to many larger, common animals, such as hyenas. The cave painters were not creating a bestiary or a zoological catalog. Nor were they attempting to re-create and record the world they saw around them in complete detail. Nor do the species pictured in the caves appear at the whim of the artists. Instead these prehistoric geniuses chose to paint animals that had a special place in their culture. Their work portrays the animals that their culture valued, not so much in a practical way—or else there would have been more fish, which were an important part of their diet—but in an aesthetic or mythological or spiritual way. Somehow the whole universe depended on the animals in the paintings.

There were other strict conventions about things that are not shown. None of the thousands of animals is shown in a landscape. There is never a tree or a bush or a flower. Nor are there rivers, lakes, cliffs, rocks, or caves. Sometimes a natural ridge in the cave wall serves as a ground line; but, for the most part, whether the animals are running, standing still, rearing, fighting, or even falling, they all do so in empty space. There's no sky either—no stars, no moon, and no sun. That's a peculiar, puzzling omission, since prehistoric people surely observed the sky closely in order to mark time and anticipate the coming seasons and migrations of the animal herds.

It's also surprising that the caves are very chaste. There are pictures of vulvas, penises that are occasionally erect, pregnant women, and a variety of geometric shapes that suggest male or female genitals. But the animals are never actually mating and neither are the humans. (We call the first people to paint in the caves the Aurignacians. A frequently cited paper about them is titled “No Sex, Please—We're Aurignacians.”) One small, flat rock has an engraving of a man and woman having sex, but that is the only such representation ever found from these prehistoric times. Apparently it was the work of the ur-pornographer. Nor are there animals giving birth except for a peculiar carving on a spear thrower. Even fawns, cubs, or other young are extremely rare.

The colors are consistent as well. The cave painters did have a wide range of colors in their palette, but the two that dominated everywhere were black obtained from manganese dioxide or occasionally charcoal, and red, obtained from iron oxide. The colored minerals were pulverized and then mixed with some fluid to make the paint. Often the fluid was water from the cave itself. It contained dissolved minerals from that particular place, which made the paint bind to that cave ‘s walls more easily.

The artistic techniques remained identical during the many millennia that cave painting lasted. The artists chipped tiny, pointed chisels from flints to use as engravers. They sometimes used crayons of charcoal or paintbrushes made from animal hairs. More frequently they used wads of fur or perhaps moss and pressed them on the walls. Just as frequently they blew the paint onto the wall by using a hollow reed or bone pipe or by putting the paint in their mouths and spitting it on in a series of explosive puffs made with the lips. When blowing the paint, they used either their hands or a stencil of bark or hide in order to make the shape they desired.

This immutable similarity in themes, colors, and techniques shows that the cave paintings were the creation of artists working in a cultural tradition that survived for more than 20,000 years. For that tradition to have endured essentially unchanged for so long, it must have been passed from generation to generation in a precise, clear, and, most of all, memorable way, since this whole expanse of time was well before the invention of writing. And as painting is both an art and a skill that must be learned, and as there was a single acceptable style to which the painters had to conform, the skills of painting must have been taught.

This is a startling idea, since, with painting being taught, it is very likely that to preserve the culture other skills were taught as well. Knowledge and beliefs would have been transmitted to a new generation in a way that was more formal and rigorous than telling tales around a campfire. One skill that might have been taught was music. Several archaeological digs in Ice Age sites have turned up flutes and whistles made from hollowed bone. Some people are natural musicians, but for most people, learning to play an instrument requires instruction. And with music there must have been dancing, songs, and chanting, too. It would have been ritual or stylized dancing and it, too, would have been passed through the generations. The songs and chants would probably have had a definite rhythm as well as the repetitions and stock phrases that characterize oral poetry everywhere.

But because there was no writing, the music, dances, songs, and elaborate mythology from the first civilization are gone forever. The beautiful carvings of animals on bone, ivory, and stones and the paintings in the caves are really all that remain from this cultural tradition that was so fulfilling and profound that it lasted more than 20,000 years. For people in the Ice Age, this art was their religion, their history, and their science. It made the world comprehensible, gave order and meaning to their lives, and informed their sense of beauty.

• • •

The cave artists poured all their genius into pictures of animals. When they did paint or engrave pictures of people, they did so with little care or effort; most of such pictures are stylized stick figures or simple line drawings of crude faces that look like cartoons or caricatures. The beauty and convincing realism of so many of the animal paintings show that the artists were so skillful that they could easily have created realistic paintings of people if they had cared to. They could even have painted realistic portraits—and how fortunate we would be if they had.

But creating pictures of people evidently did not interest the cave artists very much. Some scholars propose that there was a religious or social prohibition against human images in art, as there is in Islamic countries today and other cultures as well, but that explanation has never satisfied me. If there had been such a prohibition, there wouldn't be any human images at all, not even crude caricatures. It's more likely, I believe, that those stick figures are realistic in their way. They, together with the paintings of animals, show what people thought of themselves in relation to the world around them, a world ordained for animals and not for people.

Far from being the dominant creatures on the planet as is true today, people were insignificant, hanging on as best they could at the edges of a world that belonged to animals, teeming swarms of animals. Apparently the earth belonged to the animals by right. They seemed to understand it and have power over it. And the power, privilege, and dominance of animals are exactly what the cave paintings show.

Today it is almost impossible for us to imagine what a vast profusion of animals there actually was. Every species native to Europe today was there, along with species that are now extinct. There were hedgehogs, shrews, and moles, as well as rats, mice, and other rodents. The rodents had many predators, including polecats of various kinds. There were minks, ermines, badgers, otters, wolves, jackals, foxes, and raccoons. Bats blackened the sky at evening, and there were numberless birds, including owls, partridge, grouse, and more exotic species. Seals lounged by the rivers, which during the spring spawn were thick with salmon.

Saber-toothed tigers were extinct in Europe by the time humans arrived, but plenty of ferocious cats still remained. Wildcats, larger than the ones today, and two varieties of lynx still roamed about, hunting rodents and rabbits. There were leopards that were peculiar-looking compared with the sleek cats of today. Like dachshunds, they had a small head, a long body, short legs, and an extremely long tail. And there were cheetahs, larger than today's version but just as fast. The most impressive cat was the cave lion. It was half again as big as lions today, although it did not have a mane. Cave lions also differed from most modern cats because they hunted in groups rather than alone. Their coordinated efforts were necessary because they hunted aurochs, bison, giant deer, elk, and other large game too formidable for a single attacker. The paintings in Chauvet show groups of lions on just such a hunt.

Modern humans began arriving at a time of global change, when the weather turned colder. Forests died out and were replaced by immense savannahs of open land, interrupted only by rivers and mountains. These grassy expanses were home to endless herds of reindeer and primitive horses, the two species that became the foundation of the humans’ diet. The herds, surrounded by clouds of buzzing flies, gnats, midges, and mosquitoes, followed their migratory routes across the landscape that they shared with an array of other bovines and ungulates— aurochs, red deer, bison, elk, and the magnificent megaloceros, now extinct, whose antlers were thick as palm fronds and spanned twelve feet.

In fact, most of the animals in the Ice Age were larger than their modern counterparts. There were three kinds of hyenas, including the terrifying short-faced hyena, which was as big as a lion. Wolverines lurking in the bogs were more dangerous than the packs of wolves. In order to attack a large animal, a wolverine would leap from a tree onto the back of its prey, dig in its claws to keep from being bucked off, and then rapidly chew through the victim's neck until its bones were severed.

Cave bears, although exclusively vegetarian, were so huge that they would dwarf a modern grizzly. They would have been perfectly capable of grabbing a grizzly's head in their jaws and crushing it. Their range was confined to Western and Central Europe and they didn't wander far from the territory where they were born. Humans must have been careful not to enter a cave while a bear was in it and didn't hunt them much either—cave bears were ferocious and difficult to kill, while horses and reindeer, which were far less dangerous and much more vulnerable, abounded.

Late in the fall the bears dug out large round cavities in cave floors, where they hibernated. The floor of Chauvet is pockmarked with these holes, and another cave, Rouffignac, has thousands upon thousands of them, some more than half a mile into the cave. Each of the cavities represents one year, since only one bear hibernated in a cave each season. The bears marked their path into the black depths of the cave with urine and with scratches on the walls. Then in spring they could find their path out through the darkness by scent. Occasionally they were injured or killed during hibernation by rocks falling from the cave ceiling. Fractures are common in their skeletons. In males even the penis bones are often broken, possibly as a result of fighting over females after awakening from hibernation. Cave bears seldom lived more than twenty years, and their skeletons show rheumatism, arthritis, and other plagues that come with age. Most of them died during hibernation when either the inexperience of youth or the infirmities of disease or old age prevented them from building up enough fat during the rest of the year to survive their long sleep.

Among all the species that thrived and multiplied during this fecund era, the largest by far was the woolly mammoth. These animals, with their long, curved tusks, appear frequently on the walls of the painted caves and in engravings on bone and ivory. Restless, constantly foraging, they covered the entire northern hemisphere from Europe, across Asia, and into North America.

These lumbering giants weighed six tons yet had such delicate musculature at the end of their trunks that they could sort through different blades of grass to decide which ones to eat. They also had tender sensibilities and would aid and protect members of their herd who were sick, injured, or in danger. Eating only grass, branches, and bark, they had to graze as much as twenty hours in order to consume the four hundred pounds of food they needed each day. They were not mature until they were more than fifteen years old. Their gestation period was two years; calves were born one at a time; and a female would not get pregnant again until three or four years after giving birth. And yet the environment was lush enough to support their immense appetites, and, despite an agonizingly slow rate of reproduction, they multiplied into numbers that defy belief.

Several archaeological sites give indirect evidence of just how many mammoths there really were. On the Russian steppes about 15,000 years ago, people made huts from mammoth bones that were linked together intricately as jigsaw puzzles. Each hut needed twenty-five skulls for its foundation, as well as twenty pelvises. On top of them the builders arranged twelve more skulls, fifteen pelvises, and other bones. Hides were stretched across the top and held down by thirty-five tusks. Then came an outer wall with ninety-five interlocked lower jaws. A single hut could contain almost four hundred bones that in total weighed over twenty-three tons. A single settlement might have five such huts, each of them a testament to ingenuity and hard work.

It is unlikely that the people who lived in the huts killed any of these mammoths. Instead they scavenged the bones from what must have been the remains of thousands of animals lying about the landscape. In fact, such bones are still part of the landscape in remote areas. There are villages in Siberia where carving mammoth ivory into delicate figurines and filigreed boxes is a cottage industry even today. One naturally assumes that such ivory is rare, but it comes from the remains of millions of mammoths still frozen beneath the Siberian wastes.

About 40,000 years ago Homo sapiens walked into this vast domain where animals ruled. The new arrivals were identical in every respect to modern people except that they were probably slightly taller on average than people in the West today. And they behaved like modern people. They had powerfully developed intellects and a rich imaginative life. They cared about appearances and decorated their bodies and their clothes with signs of wealth, rank, and kinship. And they spoke a complex language. The old cliche is actually true. An Ice Age couple with the man wearing a coat and tie and the woman a contemporary dress would be indistinguishable from their fellow passengers on the New York subway or Paris Metro, and, given enough time to become accustomed to the modern world, the couple would get along as well as anyone else.

The new arrivals appeared only after many generations of migration up from Africa, through the Levant, and then, always moving east to west, across the Balkans and the rest of Europe until they reached the Atlantic Ocean, an insuperable barrier to any further westward migration. Only then, after they had arrived at the end of the trail in what was at that time an isolated corner of the world, did the painting in caves commence.

The word “migration” is misleading because there weren't many people. The population of Homo sapiens was minuscule. Forty thousand years ago there were probably no more than five thousand people in all of what is present-day France.

These new arrivals were, like every other animal, the result of millions of years of evolution. The long saga of human evolution is filled with subtleties, uncertainties, and yawning abysses in our knowledge. Fortunately, though, for understanding the cave paintings, the saga can be summarized using just five approximate but important dates. The first is somewhere between 5 and 7 million years ago. That is the last time that humans and chimpanzees—our closest relative among animals living today—had a common ancestor. At that time a species of ape living in Africa south of the Sahara desert exhibited an abrupt evolutionary change and became the first hominid—a term for a group of species related to but distinct from apes. This first hominid still looked like an ape and probably spent much of its life in trees as apes do; but when it was on the ground, it walked upright on two legs. The erect posture freed the hands for carrying food, but otherwise no one knows exactly why walking upright was an evolutionary advantage. Early theories that walking upright required less energy or exposed less body area to the sun have been disproved, and later theories have not attracted much interest or support.

Whatever the reason may be, walking on two legs was an evolutionary advantage or we wouldn't be here today. And its success was evident even in those remote times. As millennium after millennium dragged on, other species of hominids appeared in central and eastern Africa until one of these species that lived in what is now central Ethiopia began making crude stone tools— and this is the second crucial date—about 2.5 million years ago.

These oldest known tools were found conveniently deposited in a layer of volcanic ash that was easy to date precisely, but there were no hominid bones along with the tools. Consequently, it's impossible to tell which species made this brilliant breakthrough. It may well have been one still unknown to science. But one thing is certain: the species that made the tools is our distant but direct ancestor.

These stone tools were not very impressive, being nothing more than chips cobbled by knocking one stone against another. Still, making even these rudimentary tools required some judgment about where to strike the stone to obtain a flake. The need for such judgment put making stone tools beyond the ability of any ape or chimpanzee, as modern experiments in trying to train chimps have shown. In general the toolmakers put a long edge on large, hefty stones and used them for smashing bones or ripping apart a carcass. And they chipped off flakes of quartz or lava and used them to cut into hides, something the flakes did surprisingly well. The appearance of the long-edged stones or of the flakes hardly concerned their makers at all. They were concerned only with creating an edge. These tools, once invented, did not improve—or even change—for a million years. Our
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