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Emancipate yourselves from mental slavery,


None but ourselves can free our mind …


Bob Marley, Redemption Song (1980)
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Visions in Stone
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The light from the tallow lamp flickered uncertainly in a draught, breaking the man’s concentration. He stood back for a moment to survey his handiwork. He picked up the carved stone bowl that served as a lamp and held it up to the rock wall, the better to see where he had been working. Around him on the wall, images of animals seemed to move, magically brought to life by the guttering tallow wick. A great jumble of bison, deer, and horses cascaded through a timeless space. Here, one seemed caught in a moment of surprise; there a bison rested on its haunches with its head turned as though to survey the unwarranted intrusion into its thoughts as it lay quietly chewing the cud.


He set to work again, his brow puckered in concentration, carefully drawing in the outlines of a new animal with a piece of charcoal. Warmed by the fire of his imagination, he was oblivious of the coldness of the cave around him. In his mind’s eye, he saw what he had to draw, a vision of a world as real and tangible as the stone on which he worked – a place where animals gambolled through woodlands or grazed in grassy glades, sunlight dappling their shoulders. He worked with all the skill he could muster, intent on capturing the vision in his mind before it vanished.


He had spent years of his life perfecting these skills, coming back to this cave every spring, when the land was bursting with new  life, to create his own imaginary life here on the rock walls. Sometimes, he came alone; sometimes, with others. But always with the same goal: to undertake the journeys, and then to make an enduring record of his travels, to capture the sights he saw, the wrenching emotions he felt as he sped through dark and often dangerous places – journeys whose end he could never quite foretell.


He always knew when that moment had arrived, though he could not always anticipate it, for it was as elusive as the deer that he hunted in the woods. Even though he had set out on the journey many times, the great mystery was that the path always seemed to be different. Only the end, when it came, was the same, bringing that sense of arrival at a familiar place, that feeling of relief tinged with exhaustion from a difficult road travelled, of dangers that had been safely negotiated once more.


And now, as after every journey, he came back to the cave to record his experiences and what he had seen. The bison’s form on which he was working gradually took shape the way he had seen it – so close up that, when it had turned its great head towards him and fixed him languidly with one eye, it was as though he was peering into its mind through that great liquid portal. Now, its eye gazed back at him from the wall, fixing him once again with its glassy stare. In his mind, he could recreate that moment of surprise, of fear, that always accompanied the uncertainty when he could not be sure what the great beast would do. Sometimes, by turning away to the darkness of the cave and then turning suddenly back again – or by coming unexpectedly upon some earlier painting that he had forgotten about – he could sense once more that same tension just for a fleeting moment.


So engrossed was he in his work that several hours passed without his noticing. But eventually, the tiredness in his arms and the growing pangs of hunger persuaded him to put down his drawing materials and set off down the long winding passage back to the mouth of the cave. He emerged into the harsh light of late afternoon from the cave’s mouth. The entrance was quite deceptive, being hidden behind a jumble of boulders and beech trees. It gave no clue to the size of the cave behind – the long winding tunnels that you sometimes had to crawl along on your belly, the vaulted chambers that seemed to occur with no plan along the tunnel itself or opened off as blind side-chambers.


He glanced at the sun hanging above the western horizon and saw that it was already late afternoon. He blew out the wick in the tallow lamp and placed it in a small niche in the rock wall just inside the entrance. And, feeling content with his day’s work, set off down through the trees to where their camp nestled beside the river in the valley bottom a few miles downstream
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One hundred and eighty centuries later, in 1879, Maria, the young daughter of Don Marcelino Sanz de Sautuola, idly glanced up towards the cave ceiling above her head while her father busied himself beside her, searching the floor for prehistoric artefacts. What she saw in the faint glow of the oil lamp that her father had placed beside him made her reach involuntarily to grab onto his coat-tail: looming down at her out of the gloom, bison and horses were pouring out of the rock. Disturbed from his searches, Don Marcelino turned irritably to remonstrate with the child. But her up-turned face – her eyes fixed on something above him, her mouth wordlessly opening and closing – at once made him realise that there was something unusual. He looked slowly up above him, his eyes searching the gloom. He reached for the oil lamp and held it above his head so that he could see better … and let out a gasp. Above him, the bison, deer and horses turned and twisted, bunched up against each other, fighting for space, or lay chewing the cud, just as they had been left 18,000 years ago by the painters who had made them.


For Don Marcelino, this was a discovery beyond compare. Excited and impressed by the carved statuettes and ivory plaques that had been found in the recently discovered prehistoric caves in nearby southern France, he had spent several years searching the caves near Santander in northern Spain in the hope of discovering his own treasure trove of prehistoric art. His efforts had proved fruitless. And now, his searches in the cave at Altamira had accidentally led him to the discovery of some extraordinarily spectacular prehistoric paintings. His reputation was surely made. The rich and the famous, the scholars and the antiquarians, would flock to his cave and he would be fêted at all the great scientific gatherings for years to come.


Don Marcelino was to die a disappointed man. After an initial flurry of interest, the antiquarians of the day declared the paintings too advanced to be the work of primitive man. Rather, they must have been painted by someone who had visited the cave in recent years … perhaps Don Marcelino himself. Though they never quite accused him of forgery to his face, the sniff of it seemed to be there in the fetid air of the Altamira cave. Don Marcelino withdrew to his family estate. He died, a frustrated and embittered man, just nine years later. It was not until 1902 that the paintings were accepted as being of genuine prehistoric age. More extensive explorations had eventually revealed that the cave had gallery after gallery of paintings, sketches and drawings running more than 200 metres into the hillside. But by then, Don Marcelino had been in his grave the better part of twenty years, and his grown-up daughter had other things to distract her from the paintings that had so startled her as a child that summer morning.


Yet the question of who might have painted these extraordinary visions, or why, remained an enduring mystery.
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The cave at Altamira, it now seems, is far from unique: there are around 150 known sites of prehistoric cave art in Europe. Although examples are known from as far east as the Ural Mountains in Russia and one has recently even been discovered in England, all but a handful are concentrated in southern France and the Spanish peninsula. Something about the caves in this area or about the particular human groups that occupied this area between 25,000 and 12,000 years ago combined to make cave art especially rewarding. The artwork itself is little short of exquisite. It is easy, in the dark of these caves, to become lost in the mystery of the figures that some unseen hand sketched so beautifully so long ago. Grown men have been reduced to tears before them.


Here, in one corner of an ancient gallery, is a child’s hand, stencilled around by paint blown from the mouth. If the guardians of the cave would allow it,* you could place your own hand over the outline, and reach out across the millennia, as it were, to touch that child. A delicate, hesitant touch, such as one might give to a new lover. It is impossible not to feel the magic in the air. Who was he – or was it she? By what name was he or she known? And what became of this child? Did he or she grow up, have children of his or her own, and live to a ripe old age, a respected white-haired member of the community, remembering a day – in spring, perhaps – when he or she had been led down the winding tunnels by the dim light of a tallow lamp to a remote back chamber and made to press a hand against the cold wall of the cave while one of the men blew paint across it? Or, instead perhaps, did the child die in infancy, of illness or accident, or fall prey to a wandering predator – a future cut off in the first flush of childhood, one of many small tragedies in the life of its mother, its passing signalled by a shrill, brittle wail of inconsolable grief?


What we know is that the people that made these drawings engaged life with an exuberance that resonates with us today. Cave art is the final flowering of a remarkable development in human evolutionary history, a phenomenon that archaeologists refer to as the Upper Palaeolithic Revolution. It began around 50,000 years ago with a sudden burst of very much more sophisticated stone, bone and wooden tools – including needles, awls, fishhooks, arrow- and spearheads. From around 30,000 years ago, this is followed up by a veritable explosion of artwork that has no particular function in terms of everyday survival but seems rather to be entirely decorative. There are brooches, carved buttons, dolls, toy animals and, perhaps most spectacular of all, figurines – exemplified above all by the so- called Venus figures of central and southern Europe. These famous ‘Michelin-tyre’ ladies seem to have been the pin-ups of their day. Big-hipped and ample-bosomed, with their hair often beautifully braided, these ivory and stone (sometimes even baked clay) statuettes are quite the most striking of the late Palaeolithic artefacts. Then, from about 20,000 years ago, we begin to find evidence for deliberate burials, for music and for a life in the mind. The cave paintings of Altamira, Lascaux, Chavette and the many other grottoes, shelters and caverns across southern Europe and beyond are but the icing on this grand artistic cake. Nothing like it had ever been seen in the history of human evolution. Buried within it lay the foundations for modern human culture, from literature to religion and, beyond, to science.


This outpouring of craftsmanship speaks to us across the intervening millennia. Here is a people not so very different from ourselves: what we find beautiful, they too found beautiful. Here, it seems, encapsulated in a brief moment in time, is the essence of what made us who we are, what finally produced humans as we know them, with all that inflorescence of culture that makes us in some intangible but very certain way utterly different from every other species alive today – and, indeed, every other species that preceded us in the long history of life on earth.


But who are we, this species of painters and poets? How did we come to be here? How was it that these nameless cave painters of southern Europe came to ply their trade there so long ago? Where did they come from? And why was it only they, of all the species that have ever been, who had the wit to leave their delicate imprint behind them? And, why – perhaps most intriguing of all – why did they do it?


This book is an odyssey, a journey up through the mists of time from the remote past. It explores what must perhaps be the most fundamental of all questions – who we are. What is it that sets us so firmly apart from all those other species with whom we share the planet? How – given that, at conception, ours is the very same beginning as that of every other life form – do the differences between us and all other species come about during the course of human life? When in the course of our evolutionary history did those differences that separate us from our fellow creatures come to be? And, maybe the most tantalising question of all, why did these differences come to bless our lineage and no other?


This is a journey within ourselves. To understand what it is to be human, we have to understand our own minds. It is here, in our ability to reflect upon ourselves and our relationship with the world ‘out there’, that the real differences between us and the rest of creation seem to lie. Our physical attributes and a great deal of our behaviour are unexceptional, even by the standards of an unexceptional group like the primates. Rather, what sets us apart is, above all, a life in the mind, the ability to imagine. As obvious as this may seem, it is only very recently that we have been able to pinpoint exactly what these features of the mind are that set us apart. So much of what we do is similar to what we see in our monkey and ape cousins, their inventiveness and intelligence, their intensely social ways of life, even their remarkable evolutionary success as a group. Yet we remain apart from them, distanced by that indefinable mental world that we claim as our own.


In exploring this world, we shall have to draw on many different sciences, each of which will give us only partial answers. The past decade or so has seen astonishing advances in many disciplines, from genetics to behavioural studies to psychology. We are still absorbing their findings and coming to terms with their implications. In their different ways, they have so revolutionised our understanding of who we are that our view of ourselves – and, in turn, how we view the other species with whom we share our past as well as our future – has been turned topsy-turvy. Only by drawing together these many disparate threads will we be able to come to some real understanding of just what it is that makes us who we are.


Our history has been a long one. In one sense, it began some sixty-five million years ago when the dinosaurs trod the steaming tropical forests of Europe and North America in undisputed mastery of the planet. Our earliest ancestors, as yet barely recognisable as primates, skittered through the trees and bushes much as squirrels do today. Later, in the aeons after the dinosaurs passed into that great dinosaur Valhalla, these primitive squirrel-like mammals diversified and evolved into a highly successful group of animals. They became the ancestors of the monkeys and apes with which we are now so familiar.


Much later, some six to seven million years ago, one of their many descendants began to develop some new characteristics and a slow but steady divergence developed between their lineage and that of the other African apes – the chimpanzees and the gorillas. At first, these evolutionary innovations involved a handful of rather uninteresting features, mostly related to bipedal walking. But eventually, genuinely novel features began to appear in this lineage – a rapidly enlarging brain, tool use, language, culture. That lineage ultimately gave rise to our cave artist, and, a little later still, to us, modern humans. The road that led from our common ancestor with the African apes some six million years ago to us was an uncertain one, dogged by serendipity and catastrophes that sent us spinning down unexpected evolutionary pathways. There was no certain sequence of changes leading inexorably from apes to humans with some God-given inevitability; there was only the eternal chaos of evolutionary history.




*





So, let us imagine ourselves in the unfamiliar environment of a wooded plain in eastern Africa around three and a half million years ago. It is mid-afternoon, and the sun is beginning its gradual descent towards the horizon. In the distance, the shimmering heat haze condenses into a number of human-like shapes straggling their way across the wooded landscape.






* Needless to say, touching the images on the cave walls is strictly prohibited, for after even a few such contacts the fragile paint would be worn away and the paintings lost. Indeed, even the breath of the thousands of visitors that crowded through the caves during the decades after their first discovery was enough to introduce bacteria that began to eat away at the paint. Many caves are now barred to the public, who may instead view replicas nearby.
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The Ape on Two Legs





In the sultry warmth of an African savannah, tiny dust devils, stirred up by light winds that began nowhere and were too ephemeral to survive long enough to go anywhere, skipped nervously across the landscape. Beyond them, the volcanic cone of what would eventually come to be known as Mount Sadiman loomed over the plain, grumbling fitfully. Had they been more alert, the dozen or so figures working their way steadily across the plain towards a grove of trees near the mountain’s foot might have thought the better of spending a day in the open. But the day had begun no differently from any other, and they were used to the mountain’s tetchy serenade of intermittent rumbles. Oblivious of what might lie in store, they walked steadily on.


Then, deep within the earth’s crust, a particularly large bubble of hot acid detached itself from the mountain’s bowels and burst through the outer crust to spew hot ash, fumes and lava into the atmosphere. The plume of smoke and ash that rose tens of thousands of feet into the air in a matter of seconds drifted down in a rain of black dust that settled everywhere for miles around. The little band paused, turning as one to stare at the mountain across the plain.


The rumblings and ash-falls continued throughout the afternoon. Each explosion deep within the volcano, each burst of  flame-lit ash cloud that rose above the crown, each surge of glowing lava that poured in searching tongues down the volcano’s side, set off paroxysms of panic among the wildlife in the plain below. The night that followed was especially disturbed for the little band, as they huddled in the branches of the trees down in a riverbed. The mountain’s feverish groanings kept most of them awake. Those that dozed off in the lulls were soon woken by the whimperings of the youngsters.


When morning dawned, they peered uncertainly through the drifting acrid mists, wondering which way to go. From these particular trees, their normal route would have taken them directly towards the mountain’s slopes where they knew of an especially good patch of fig trees whose fruit crop would now be just beginning to ripen. But the mountain’s uncharacteristic activity did not inspire much enthusiasm among them for that course. As the sun began to warm the chill landscape, they clambered down one by one to the ground from their night-time refuges. Several of them began to pick at the small green fruits that covered low bushes nearby. Others squatted on the ground, staring at the mountain. A few picked at the grey powdery ash that lay in a thin layer on the ground, sniffing their fingers and tasting the burnt cinders gingerly. No one seemed willing to make a decision. The atmosphere was becoming thick with choking dust; an acrid taste of burning invaded the nostrils, mouth and throat with every breath. It was becoming unbearable. Yet, uncertainty held them on the spot.


Finally, two of the older males in the group began to walk off, heading out across the plain away from the mountain. The rest of the group followed, at first stepping cautiously into the powdery dust that covered much of the landscape. Moving steadily in their effort to escape the mountain’s heavy atmosphere, the group began to spread out as little clusters slowed down by infants and juveniles became detached. Mid-morning found three of the group, two adults and a youngster, well separated from the rest, who could still be seen in the distance. They walked on, unhurriedly, the adults stepping carefully into each other’s tracks, the juvenile walking to one side, occasionally drifting in to walk beside an adult and then drifting back out as youngsters will. By now they had become more accustomed to the rumblings of the mountain in the background and paid less attention to it. A light rain began to fall, dampening the ash carpet so that the little whorls of dust no longer rose under them as they stepped into it.


Then the mountain gave a violent series of explosions, spewing out great streams of lava, steam and ash. The unexpected loudness startled them, and one paused to glance back and see what was happening. Startled by the explosions, a herd of a now extinct horse species clattered across their tracks behind them. Clouds of swirling gases swept down the mountainside, obliterating everything that stood in their path. The three pressed on, a new urgency to their stride.
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But they would never make it. Caught in the choking clouds of hot gas and dust spewed out by one especially violent explosion, they succumbed to the mountain’s outburst. Their bodies and their tracks, the latter hardened into concrete by a rain shower that followed, were covered in ever deepening layers of ash filtering down from the sky as, day by day, the mountain vented its fury.


Nearly four million years later, one August morning in 1978, the fossil-hunter Mary Leakey would stumble across those tracks while carefully scraping away the surface layers in search of fossils at a site now known as Laetoli in northern Tanzania. With growing astonishment, she and her assistants would lift the layers of hardened volcanic tuff on a few more inches of track, only to see the footprints disappearing tantalisingly under the excavation’s edge ahead of them. They would uncover some 50 metres of trackway preserved under the layers of cold ash.


We marvel at the spectacle and wonder about the unnamed beings who made those tracks so long ago, hearts beating in the choking dust clouds. All we can know is that these creatures were a part of the broad tree of our ancestry, but we will never know for sure which species they belonged to or whether they lay on the direct line of our ancestry from the apes or on a side-branch that became extinct long before our ancestors began to look all that much different from our ape cousins.


The Anatomy of a Difference


We humans are natural classifiers. Throughout history, our ancestors readily classified the species of plants and animals that they came across as they hunted and gathered in the forests and woodlands of the world’s inhabited continents. These natural classifications were (and still are) based on physical similarity. Species that look alike are assumed to be related. That much is a natural inference from everyday experience: children tend to resemble their parents, whether they be human, animal or plant. Given this, it was perhaps inevitable that we humans came to see ourselves as standing somewhat apart from the other animals. To be sure, we bore unmistakable similarities to the apes and monkeys that were without question our zoological cousins. But cousinhood was perhaps about as far as it went. The differences between us and the apes remained profound. We were blessed with big brains and great technical intelligence. We had, after all, founded cities and nation-states, built temples and dams, travelled the world by canoe and ship and developed the most powerful weapons of destruction the world had ever seen; we had language and culture, wrote plays, and spoke of gods and goodness. And there were the obvious physical differences too: we walked upright while the monkeys and apes ran on all fours like the proverbial beasts of the field; we were notably hairless, blessed with a coordination that allowed us to throw spears and stones with aimed precision.


These differences between ourselves and the rest of creation were, of reinforced in the Judaeo-Christian tradition (even if not in all religious traditions) by the belief that we humans were in some sense special in the eyes of the Almighty. We humans were blessed with souls breathed into our bodies by some unfathomable divine action. In the older biological theories of the eighteenth and early nineteenth centuries, evolution was seen as progressive, with humans at the apex immediately below the angels and, ultimately, God himself. For these early biologists, evolution was a linear affair, and we could gauge the relative ages of different species simply by comparing their degrees of complexity. Humans, being by far the most complex species, must have been around for much longer than any of the others because we had had more time in which to advance along the great chain of being between its first (presumably virus-like) stages and its final pinnacle (godhead itself).


The situation changed dramatically in 1859 when the biologist Charles Darwin published his landmark book On the Origin of Species. Darwin’s view was radically different from those of his predecessors because he argued that evolution was not linear and progressive but, rather, more like a branching tree. Moreover, change in a species’ appearance (and thus ultimately the evolution of completely new species) arose, Darwin argued, as a result of natural selection acting on inherited material that parents passed on to their offspring. As the environment changed, so species were forced to respond, adapting their form and behaviour to the new conditions. Species that failed to do so simply went extinct and their lineages were lost for ever.


One shocking implication of this new perspective was that we humans were not necessarily the pinnacle of evolution: all currently surviving species were in principle equally ‘good’ merely by virtue of the fact that their existence implied that they were well adapted to current (or, at least, recent) conditions. Even those life forms that are now extinct should be regarded as evolutionarily successful. So far from being an evolutionary disaster, the dinosaurs were in fact a hugely successful group: they existed for considerably longer than we humans have been on our self-appointed pedestal.


One implication of all this was more upsetting to Darwin’s Victorian audience than anything else: it was the suggestion that we humans were merely a sub-set of one lineage in the grand panoply of life. The primates seemed the most likely lineage, and among the primates the apes seemed to be most like us. We were not, as we had so long believed, the product of divine special creation. We were just another ape. Our history was intimately bound up with the histories of other closely related species.


Despite the implications of these new ideas, the zoological classifiers (or taxonomists) of the nineteenth century continued to place us in our own branch of the primate tree of evolution, where we occupied a position of solitary splendour among the apes (Figure 1a, overleaf). This view held sway until a mere decade or so ago. The real importance of this traditional taxonomy, however, was that, in combination with Darwin’s theory of evolution by natural selection, it implied a deep ancestry to the ape-human group. Aside from our obviously bigger brains, one key difference between us humans and our ape cousins weighed heavily on the classifiers’ minds – namely the fact that we walked upright and had an anatomy to match (long, powerful legs and short, weak arms) whereas all four great apes (the two chimpanzees – the common and the bonobo – the gorilla and the orang-utan) shared a common quadrupedal style of locomotion designed principally for shinning up tree trunks (with an associated pattern of very strong arms and short, weak legs). This view was reinforced by the successive specimens of ancestral hominids that were unearthed during the ensuing decades of the twentieth century. All, without exception, were upright walkers with long, powerful legs and relatively weak shoulders and arms. The human ancestry must indeed have been very deep.
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Figure 1: Our relationships with the apes. (a) The traditional view that prevailed until about 1980: the human lineage is distantly related to the other four species of great apes, from whom our ancestors separated off some 15 million years ago. (b) The new view accepted since about 1980: humans are most closely related to chimpanzees, who, together with the gorilla, form the African great ape clade which split into the three lineages some 5 to 7 million years ago. The orang-utan separated off from the ancestors of this group around 15 million years ago.








The inevitable conclusion was that the last common ancestor of the human and great ape lineages must have predated the separation of the orang-utans from the other African great apes (the gorilla and the two chimpanzee species, the common and the bonobo or pygmy). Since the orang-utan’s ancestors appear in the Asian fossil record around 15 million years ago, the facts of geological history suggested that this last common ancestor must have lived sometime prior to that date.


The picture, then, was one of an ape-like family that divided into two quite distinct lineages some 15 to 20 million years ago – one leading eventually to the four great apes as we find them today, the other via a series of now extinct species to ourselves. That the fossil record was completely devoid of any human-like fossils between this supposed separation some 15 million years ago and the point just short of four million years ago when the first identifiably human-like ancestors appear was an inconvenience, but perhaps not too great a matter for concern since there were few or no ape fossils either. The geological processes that result in the fossilisation of bones are rather haphazard, and the forested habitats in which most of these species were assumed to have lived are very poor environments for fossilising anything.


Though this might seem a rather tenuous assumption to have made, it is perhaps not unreasonable. We cannot trace the recent fossil ancestry of any of the three living African great apes. The apes as a whole have an excellent and abundant fossil record spanning the period between their first appearance some 20 million years ago until around 10 million years ago, but after that it becomes very patchy with few or no fossils outside of Asia where the orang’s ancestors and close relatives (some of whom, like the aptly-named 200-kilogram Gigantopithecus, were among the largest primates ever to walk the earth). In contrast, today’s African great apes (the gorillas and the chimpanzees) seem to appear out of nowhere. There are no species in the fossil record of the last five to ten million years that are obviously related to them.


A Genetic Spanner in the Works


This view remained unchallenged until the late 1960s when two Californian geneticists, Vince Sarich and Alan Wilson, had the temerity to suggest that the common origin between ourselves and the apes might be of much more recent date, possibly as recent as three million years ago. Their grounds for making this quite outrageous claim were the similarities in the genetic codes of humans and the African great apes. New developments in the science of genetics following on from the cracking of the genetic code in the 1950s had led to the idea that DNA – those immortal chemical strands curled up inside every living cell that carry the information for the building of new bodies – might be used as a kind of biological clock.


This suggestion arose from the recognition that the structure of the genetic code could change over time. It came about because of an imperfection in the way DNA, the molecules that make up the genetic code, copy themselves during the course of reproduction (the process we refer to as ‘mutation’). In many (but not all) cases, such changes have no effect on the way the body functions, and these minor differences in the individual’s genetic signature accumulate down through the generations as a kind of genetic baggage.* Since the rate at which these ‘hidden’ changes occurs is roughly constant across time, the number of differences between any two individuals represents a rough measure of the amount of time since they last shared a common ancestor. This contrasts, of course, with what happens when a bit of DNA codes for a part of the body: in this case, the success or otherwise with which that part of the body works will directly affect whether that particular gene gets passed on to the next generation; as a result, natural selection – Darwin’s great mechanism that drives evolutionary change – can force the pace of change. Under selection, gene frequencies can change very fast – within a matter of a few generations – whereas when a gene is neutral in its effect and there is no selection pressure either way, gene frequencies change only by the very gradual accumulation of mutations.


It was this process of slow accumulation of copying errors that Sarich and Wilson thought might provide us with a kind of molecular clock that could be used to reconstruct the separation times of closely related living lineages. What upset the human evolution community was that the dates for the ape- human split suggested by the molecular analyses were far too young – around three million years ago. For those who had for decades believed that the date of the split was somewhere in the region of 15–20 million years ago, as reflected in the hard evidence of the fossil record, this incredibly young date seemed absurd. So absurd, in fact, that they were inclined to scoff at the validity of this newfangled genetic technology. It was obviously not worth the chemicals being wasted on it if it produced results that were so out of line with what the fossil record was telling us. Either the clock simply did not work as a clock or the calibration was wrong.


Eventually, and perhaps inevitably, the geneticists turned out to be right. The original Sarich-Wilson insight was confirmed: the molecular clock really does seem to work and can be used to determine the date of divergence between two lineages. Living humans and the great apes do have a much more recent origin than anyone had ever imagined. Even though the estimates for the age of the last common ancestor between chimpanzees and humans had to be revised upwards a bit from the original value of three million years, we were talking about a much more recent date than the fossil record had suggested. The current best estimates suggest a date for the last human-ape common ancestor not later than five–seven million years ago. The more bits of chromosome that were analysed, the more the estimates tended to converge on this crucial period. In geological terms, of course, this is still barely the twinkling of an eye. Primates, after all, have been around as a family for more than 65 million years.


But the really astonishing conclusion from all this was that humans were more closely related to (i.e. shared a more recent common ancestor with) chimpanzees than either of them were to the gorilla or the orang-utan. This finding was to completely up-end our understanding of primate taxonomy and our own origins. Now, it seemed, so far from being a separate branch with a long and unique evolutionary history, the human lineage was in fact deeply embedded within the great ape family. And more than that: it was specifically within the African great ape family that humans nestled so cosily (Figure 1b, page 16). The molecular evidence unequivocally demonstrated that it was the orang-utans, not we humans, who were the outsiders at the family feast. It was the orang-utan that had had the long independent evolutionary history isolated on the Asian landmass for some 15 million years or so, far from the ancestral great ape populations in Africa where they too had once originated.


This unsettling conclusion meant both a radical rewriting of the zoological classification of the apes and a rather drastic reassessment of our own relationship with our cousins. Indeed, so close was the relationship between humans and chimpanzees (as the widely quoted claim has it, we humans share 98.5 per cent of our DNA with the chimpanzees) that it seemed we were really just chimpanzees gone mad. So far from being our cousins, the chimpanzees are – taxonomically speaking – in reality our sister species.


The Patchwork of Evolution


If humans were just highly evolved chimpanzees that shared a recent common ancestry with the living chimpanzees, how should we view our oldest known fossil ancestors, the australopithecines (or ‘southern apes’), whose remains had been unearthed from many sites in eastern and southern Africa over the course of the last century? The earliest of these species roamed the African savannahs around four million years or so ago,* and the last of them became extinct as recently as 1.2 million years ago.


Conventional wisdom had always set these species off as very different from the other apes that must have occupied the African forests at this time. What made the australopithecines seem so different from conventional apes was the fact that they were habitually bipedal. In other words, they walked upright on two legs just as we do. To be sure, their hips were less well adapted to the kind of striding walk characteristic of modern humans (that would not appear until the first members of our genus, Homo erectus, hove into view around two million years ago) and so they probably tended to shamble rather than stride when walking on the ground. But this perhaps reflected a compromise on the fact that they seem to have been much more arboreal than we now are, able to climb about in trees more skilfully than we can. Nonetheless, the one thing they could not have been was habitual walkers on all-fours like all the living great apes.


So much was abundantly clear when Mary Leakey uncovered that section of trackway buried below the surface at Laetoli in 1978. There, frozen in time and unseen for nearly four million years, was unmistakable evidence of the passing of a bipedal species. This trackway is not the unsteady stumbling of a normally quadrupedal ape walking for very short distances on two legs because the hot lava ash was burning its tender hands. This was an animal that habitually walked on two legs. The tracks show no signs of unsteadiness or hurry, but pass on their way across the plain, criss-crossed by the tracks of an extinct horse, illuminating for one brief minute in the harsh lamplight of an ancient volcano the passage of one of the earliest bipedal hominids. Here, one of them half turns to view what might have been a particularly loud explosion from the mountain or perhaps to check on the thunder of hooves of the approaching herd about to run them down in its own panic. One of the adults steps carefully in the footsteps of the other in the powdery ash, so that sometimes only two sets of prints, one large and one small from the accompanying child, can be seen; but at other points the larger set separates out to form two sets of partially overlapping prints. Though these three sets of footprints have sometimes been interpreted by the more excitable media as the ancestral family (mum, dad and youngster), the reality is that they were almost certainly part of a larger group whose other members were not all that far away.


But the important thing is that we can see the clear impression of a very humanlike footprint with its big toe close to the other toes at the end of the foot. This is not an ape’s handlike foot with the thumb-like big toe at the back of the foot near the heel. It is very human-like. Our long foot, with the big toe joined with the others, allows very efficient striding because it provides a platform rather like a coiled spring that gives us an added push as we walk. The evidence of the trackway suggests that bipedalism predates by at least several million years the very earliest beginnings of that dramatic increase in brain size and tool use that was to lead ultimately to modern humans. This in itself was something of a surprise, since older theories of human origins tended to see our large brain, bipedal stance, hunting and technological skills as all being part of the same adaptive complex. We began to walk upright, so the conventional view supposed, because it allowed us to throw more effectively the spears and stone missiles that our big brains had developed to enable us to hunt. In fact, the evidence suggests that all these traits evolved piecemeal over a period of several million years.


By far the earliest of these traits to evolve was bipedalism. Aside from the evidence of the Laetoli footprints, there was the evidence from the size and shape of the pelvis and leg bones of the earliest fossil australopithecines who lived only a few hundred thousand years after the Laetoli individuals. The apes share with the quadrupedal monkeys a pelvis that is long and thin, designed to provide secure anchor points for hind limbs built to climb trees and run quadrupedally. The long shape in turn provides a beam off which to hang the gut. In contrast, the pelvis of modern humans, and that of all our fossil ancestors back to the earliest australopithecines, is bowl-shaped. It is designed to provide both a stable platform on which to balance the trunk and a bucket-like support for the guts which would otherwise flop forwards uncontrollably and hang around our knees (as is so painfully obvious in the case of those of us whose guts have come to exceed the capacity of our particular buckets). These are features closely associated with a bipedal gait. The long thin pelvis of the monkeys and apes does not provide a sufficiently stable base for our heavy trunk. Moreover, the section of the pelvis that juts out behind the legs obstructs their movement when the body is raised upright. In the bowl-shaped pelvis of modern humans, the hip joints are set wider apart and there is nothing to obstruct the swing of the thighs during striding.


The apes as a group are also characterised by rather short stubby thighs that allow the mass of the body to be brought close to the trunk of the tree when climbing. In effect, apes sit on their haunches when climbing, alternating between pulling themselves vertically upwards with their strong shoulder muscles and then bracing the feet against the tree trunk while reaching upwards for the next cycle. It is a very efficient design that allows then to shin up vertical tree trunks with remarkable speed. We can do this too, but we are not particularly skilled at it because our long thigh bones force our centre of gravity to lie too far out from the tree trunk and we cannot bring enough pressure to bear on our feet to allow them to grip the trunk well enough to support our weight. (We have to use a loop of rope around the feet to provide them with enough grip on the vertical trunk.) The first of these problems is all too apparent when you try to squat with your feet flat on the floor. You’ll find that your long thighs set your body too far back behind the feet, and you topple backwards. Or your shins quickly start to ache from the strain of using the muscles to try to hold the body in position above your feet. Apes, with their shorter thighs, have no problem with this exercise.


Australopithecines had longer thighs and shorter arms than is typical of the apes, indicating that they were more used to travelling bipedally even if they were not as efficient at this as the later hominids. One likely reason for this lesser efficiency is that the australopithecines were still partially arboreal, so they could make the most of both the open savannahs and the trees in the woodlands that bordered them. In contrast, their sister-species that were later to give rise to the chimpanzees and gorillas remained well ensconced in the forests and had little need to travel extensively on the ground.


It is interesting that the bonobo – perhaps the most humanlike of all the great apes – can occasionally be seen striding for quite long distances across the forest floor on two legs, sometimes carrying small branches in one hand. They look so uncannily human when they do this that it is hard not to believe that we are watching a group of australopithecines. Indeed, one of the features that makes the bonobos look more human is that they have slightly longer legs than is typical of the other two African great apes – their sister-species, the common chimpanzee and the gorilla: it makes them look more gracile, giving them the impression of being smaller than the common chimpanzees, who seem much more solid and squat by comparison. One other key feature in which bonobos differ from the other apes is in their ability to lock the knee. While the other apes when they walk bipedally do so with bent knees, bonobos are able to straighten their legs, and this allows them to remain bipedal for longer than the other apes.


But true striding bipedalism like that characteristic of modern humans was still a long way off, appearing for the first time in the fossil record only with the earliest members of our own genus, the species Homo erectus, around two million years ago. This required a further tweaking of the anatomical frame. In humans, the thigh bones angle inwards so that the knees meet. Ape thigh bones are placed vertically below their point of attachment to the hip, so that when they walk bipedally they are forced to sway from side to side, rather as a sailor does when he first steps ashore. In the ape’s case, however, the waddling style of walking is due to the fact that the legs and feet are placed out to one side of the body’s midline, so at each step the animal is forced to sway to the side in order to bring its centre of gravity above its foot in order to prevent itself falling over. Our angled thighs mean that our feet are side by side rather than being spaced a hip’s width apart so that, when we walk, it requires only a gently graceful sway to ensure that our centre of gravity remains balanced above each foot as the other is lifted to step forwards.


This rather unusual design allows us to walk bipedally for very long distances without putting too much strain on the legs and stomach muscles that support the body’s weight when we are upright. This small but significant change in anatomical design probably coincided with a shift in foraging style from relatively short journeys around a modest-sized home territory in the woodlands that bordered the forests to a more nomadic lifestyle based on long migrations between foraging areas. This shift in lifestyle seems to coincide with a period of dramatic climatic instability around two million years ago that resulted in a cooler drier climate in Africa. The resulting loss of forest and corresponding expansion in the grasslands and woodlands must have placed increasing pressure on the ape populations in the forests themselves and the australopithecines that occupied the adjoining woodlands. It seems that, under pressure from this climatic stress, some australopithecines took advantage of their partial adaptation to bipedal walking to exploit the open habitats even more effectively than they were already doing. In contrast, all the other great ape species retreated deeper into the forests, their geographical ranges contracting as the forests contracted.


Our unique bowl-shaped pelvis provides us with a painful reminder of the fact that evolution is something of a piecemeal process. For most primates, the business of giving birth is relatively quick and trouble-free. For humans, however, giving birth is, to put it literally, a labour. This is because we are trying to squeeze a baby with an unusually large head (for a primate) through a hole (the birth canal through the pelvis) that is, relatively speaking, unusually small (for a primate of our size). This is the unfortunate result of the fact that, when our pelvis rounded itself out to act as a base for the torso and head, the bones that surround the birth canal (the hole through the front of the pelvis through which the baby passes during birth) were forced towards each other. This was not too much of a problem at the time because australopithecine babies’ heads were not all that much bigger than chimpanzee babies’ heads. So far, so good – at least for a couple of million years. But once the human brain started its rapid increase some time from around half a million years ago, the problem became more acute. By then, however, we were fully committed to bipedalism. Widening the pelvis would have seriously disadvantaged women’s manoeuvrability: they would have waddled rather than walked or run, and so would have been easy prey for predators.


Instead, our ancestors opted for an alternative solution to the dilemma: they reduced the length of pregnancy. In all mammals (and especially primates) except humans, the length of pregnancy is determined by the size of the species’ brain. Birth is the point at which the baby’s brain more or less reaches its full adult size, and there is relatively little growth after birth. If humans were to have the gestation period appropriate for the size of their adult brain like other mammals, pregnancy would last an eye-watering 21 months. To cut through the Gordian knot, our ancestors opted to give birth at the earliest point that the infant could survive outside the womb and finish off brain growth afterwards. Even so, it is a very tight squeeze, which is why giving birth in humans is a labour while it is not for our immediate cousins. In fact, the squeeze is so tight that the ligaments between the two halves of the mother’s pubic bone become more elastic during late pregnancy, allowing the two halves of the pelvis to separate slightly during birth, thus enlarging the hole through which the baby has to pass (which is why many women complain that they cannot get back into their old trousers after they have produced their first baby). At the same time, the plates of the baby’s skull (which, unlike those of adults, are not yet welded together) slide over each other at the edges as the head forces its way through the birth canal, so helping to make the skull just that little bit smaller.


This, then, is why human babies are so helpless for so long after birth: human babies do not achieve the same state of brain and body development that an ape baby has at its birth until they are about a year old. And that, in turn, is why human babies that are born prematurely are such a cause for worry and concern. Human babies born at the end of a normal pregnancy are only just capable of survival; those born any earlier are really cutting the thread of life very fine indeed.


Neither the australopithecines’ brain size nor their way of life seems to have been radically different from those of their chimpanzee cousins. Their brain size is well within the chimpanzee/ gorilla range. The real spurt to brain-size evolution in the hominid lineage occurs much later. With the appearance of the first members of the family Homo around two million years ago, we see the beginnings of a rapidly accelerating increase in brain size. Even so, it is not until the appearance of our own species, Homo sapiens, around half a million years ago, that this acceleration really begins to take off. Brain size rises exponentially through time as we pass from the late populations of Homo erectus (the last of the pre-human species) through the early (or archaic) Homo sapiens populations towards ourselves. Though it has to be said that it is not with us that brain size reaches its apogee: ironically, it is among the much maligned and now extinct Neanderthals that brain size achieves its greatest volume (Figure 2). 
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Figure 2: The pattern of brain-size evolution in the hominid lineage. The estimated brain volume of individual populations of hominid fossils is plotted against the time when they lived. The early australopithecines had brains well within the living great ape range (the horizontal line shows the brain size of chimpanzees). The largest brains of all were those of the Neanderthals. (Source: Aiello and Dunbar, 1993.)








Meanwhile, the archaeological record seems to proceed along an even more disconnected track. The stone tools associated with australopithecine remains are pretty unimpressive, consisting mainly of weakly fashioned stones – so weakly fashioned in many cases that it is far from clear whether these are deliberately prepared tools or accidentally broken rocks picked up for a specific purpose of the moment and abandoned thereafter. They are not that different from the stone tools used today by the chimpanzees of the Taï forest in Guinea, West Africa, who employ stones as hammers for cracking open the hard shells of palm nuts. These kinds of stone tools reflect a way of life that is based largely on the gathering of vegetable foods in the time-honoured traditions of all monkeys and apes. The difference seems only to be that at least some of the australopithecines were doing this in more open country habitats where succulent fruits were less common and more use was made of hard nut-like fruits and the more fibrous underground roots of plants adapted to highly seasonal habitats.


Not until the appearance of Homo erectus around two million years ago is there any evidence for a dramatic improvement in the range and quality of tools. Now we have more deliberately shaped handaxes. But after that, stone tools remain all but unchanged for the better part of two million years, despite the fact that the brain doubles in size over this same time period. The really big change in stone tool production only occurs as recently as 50,000 years ago with the so-called Upper Palaeolithic Revolution – around 100,000 years or so after the human brain reaches its modern size. The change is very sudden (hence the reason it is usually described as a revolution). Before this point, we have rather crude but functional tools; afterwards, there is a profusion of more delicately constructed implements (knifelike blades, borers, arrowheads) as well as items designed to serve functions other than mere food-extraction: by 20,000 years ago, we are into awls and needles, brooches and Venus figurines.


In sum, then, those traits that have long been considered to be the key markers of humanity (bipedalism, big brains and tools) seem to derive from quite different time periods. So far from appearing as an all-in-one suite of characters spun out of one massive super-mutation, they appear in dribs and drabs across the whole range of our evolutionary history, beginning more or less as soon as our ancestors parted company with the other apes. There is no one point in our history at which we can safely point and say: ‘Ah, and now we became human!’ The point at which we make this claim depends entirely on which of the many marker traits we want to take as being the one that makes us ‘especially human’. Perhaps we might be better advised to see the history of our species as one of increasing degrees of humanity which only finally came together as a unique suite a mere 50,000 years ago with the Upper Palaeolithic Revolution.


The Quirks of History


And yet we modern humans are very different from our ape sister-species. How can this be?


The answer, as it turns out, is relatively simple: in one important sense, the difference is more apparent than real – an illusion created by the fact that modern humans are a very recently evolved species. To be sure, some of our traits, like bipedalism, are ancient and probably reflect a period of intense selection for a two-legged style of locomotion very early in our history. But we ourselves as we are now are a very recent offshoot from this relatively ancient lineage.


Homo erectus was the first of the true members of our genus, the genus Homo, appearing for the first time around two million years ago. In the subsequent million years, it spread all around the Old World from its African homeland, as far east as north-eastern China, into what was eventually to become the islands of the Indonesian archipelago, and north into Europe. It holds the record for the longest surviving hominid species, having survived until well past half a million years ago. The long period of its existence was marked by a degree of stability in the species’ general form and style that lasted for the better part of one and a half million years. Some changes are, of course, to be expected over so long an interval – there was, for example, a gradual increase in brain size with time – but by and large what we see is minor tinkering on a theme rather than anything substantively new.


Then some time around half a million years ago, one of the African populations of Homo erectus began to undergo rapid evolution towards larger brain size and lighter body build. In a relatively short space of time, it had spread across the continent and into the Near East and Europe, replacing the populations of H. erectus that had previously lived there. The species Homo sapiens had arrived, though it still exhibited many primitive erectus-like features, including physical robustness, heavy brow ridges and a still slightly less than modern brain volume. To distinguish these early humans from ourselves, they are usually referred to as archaic Homo sapiens or even given a separate species name, Homo heidelbergensis (named after the site near the German city of Heidelberg where the first specimen was found). Meanwhile, Homo erectus continued to survive in Asia where it remained free of competition from the new species, perhaps even surviving until as late as 60,000 years ago when the first modern humans swept in from the west.


Meanwhile, in Africa, the new species was undergoing yet another phase of rapid evolution. Around 200,000 years ago, a lighter and even more gracile variant on the human theme began to evolve somewhere in (possibly eastern) Africa and eventually replaced the older heavy-bodied populations of archaic humans. Known generically as ‘anatomically modern humans’ (or ‘AMH’), they spread with remarkable speed: by 150,000 years ago they had probably replaced all the older archaic human populations throughout Africa, crossing the Africa–Eurasia landbridge to enter the Levant (that eternal crossroads between Africa, Europe and Asia) around 70,000 years ago. From there, these mobile, highly organised hunters raced across the southern Asian landmass, crossing the waterways that separate Asia from Australia by 60,000 years ago, and backtracking into Europe by 40,000 years ago. By 15,000 years ago, they had trickled across the Bering Strait, separating Asia from North America, when a period of low sea level exposed a landbridge across the strait. By 12,000 years ago, they had surged down the long American landmass to colonise the forests of the Amazon and the pampas of Patagonia, helping to wipe out the unique and remarkable giant animals of North and South America as they did so.


This explosive expansion across the globe must have happened very quickly because analysis of the mitochondrial and nuclear DNA* of a wide variety of living humans suggests that all the five billion or so humans alive today descend from a small group of about 5000 female (and roughly the same number of male) ancestors who lived around 150,000–200,000 years ago. This ancestral group must have lived in Africa, because Africa contains many more variants of modern human DNA than the rest of the world put together. All the non-African races (Europeans, Asians, native Australians and Americans) plus a handful of scattered groups living along the southern margins of the Sahara are much more alike in terms of their DNA than are the rest of the Africans. We Eurasian-Austro-Americans are a subset of the range of variation found in Africa, and our common ancestor – whose descendants spread throughout the rest of the world – lived in Africa until a mere 70,000 or so years ago, presumably somewhere in its northeastern corner.


It is this extraordinarily recent ancestry for modern humans that helps to explain why we seem to be so different from the other apes. The living African apes are the product of some seven million years of evolution; even the two species of chimpanzee separated some two million years ago. In stark contrast, all the humans alive today derive from an ancestor that lived a mere 200,000 years ago. This explains why – minor superficial differences like skin colour and body proportions apart – we exhibit so few real differences amongst us. We are but the babies in the great ape family tree, the new kids on the block. The fact that all the species that lie between us and our ape cousins have died out merely serves to exaggerate the differences between us. Were the Neanderthals or the later Homo erectus still alive – as the former were until around 28,000 years ago – the gap between humans and the other great apes might be less glaring.


The Final Mystery


It would not be right to end this part of our story without saying something about the Neanderthals, one of the most enduring and evocative of all archaeological puzzles. This extraordinarily successful race of humans inhabited Europe from the Iberian peninsula in the west as far east as Uzbekistan and Iran in west-central Asia for the better part of 300,000 years – rather longer than we modern humans have so far been in existence. Indeed, the Neanderthal fossil record is one of the best we have: we have the fossil remains of more than 270 individuals from some seventy sites. Neanderthals were clearly far from rare. Yet, suddenly within a very short space of time, about 30,000 years ago, they simply faded out. The fact that this seems to have coincided with the arrival of anatomically modern humans (a group of people known as the Cro-Magnons) in Europe from Africa some 40,000 years ago has always seemed … well, suspicious.


But who were the Neanderthals and what were they doing in Europe?


The Neanderthals were physically quite distinct from modern humans. In contrast to our rather gracile modern human physique, Neanderthals shared with the archaic humans that lie at the root of the human family tree around 500,000 years ago a rather heavy build. In the later Neanderthals, in particular, this is reflected in rather short heavily muscled limbs, a protruding but chinless face with a very large nose, heavy brow ridges above the eyes, an elongated low-vaulted skull leading to a distinctive ‘bun’ at the back of the head and a characteristic barrel-shaped chest. Although these features are enough to make most Neanderthal fossils unmistakable, a Neanderthal in clothes would probably attract only passing attention in a modern urban environment. We are sufficiently familiar with individuals who are barrel-chested and stockily built not to pay too much attention to a Neanderthal’s very distinctive skull shape under a mop of hair.


This underlying similarity in physical form has perhaps been the reason why the relationship between the Neanderthals and our own ancestors, the Cro-Magnon peoples, has been something of a moveable feast. When the first Neanderthal fossil was discovered in a cave in the Neander Valley, near Düsseldorf in Germany, in 1856, the remains were at first thought to be those of a degenerate human because of the deeply bowed leg bones (assumed to be the consequence of rickets) and heavy build. However, as more and more specimens began to turn up all over western Europe and the Levant, it became apparent that Neanderthals were a widespread race. They were then assumed to be the direct ancestors of modern Europeans, giving rise to the Cro-Magnon peoples that followed them. Over ensuing years, the alternate claims that the Neanderthals were an extinct side-branch and that they were direct ancestors of modern Europeans fell in and out of favour on what was very nearly a decade-long cycle. It was, in the end, the molecular genetic evidence that finally clinched the matter and put paid, once and for all, to this intellectual rollercoaster.


The traditional view had been that the different races of modern humans had evolved from local populations of Homo erectus, with the Neanderthals being an intermediate step in that sequence in Europe. The molecular evidence made this untenable because it implied that all the races of modern humans had evolved long after the populations of archaic Homo sapiens had dispersed out of Africa, never mind the much earlier dispersals of Homo erectus populations into the farthest corners of Eurasia.


But if all modern humans were simply Africans under the skin, where did this leave the Neanderthals? The answer lay in their DNA, but – Jurassic Park notwithstanding – the impossibility of extracting DNA from fossilised bone made the crucial analysis tantalisingly difficult. However, since Neanderthal fossils are not very old, it is sometimes still possible to find actual fragments of cartilage or bone untouched by the fossilisation process. So it was that, during the 1990s, the Finnish geneticist Svante Pääbo and his colleagues were able to extract a few cells from the upper arm bone of the original Neander specimen. It turned out that this Neanderthal’s DNA lies well outside the range of variation seen in modern humans. They could not possibly have been the ancestors of modern Europeans, though comparison with chimpanzee DNA demonstrates that they were clearly on the human tree. In fact, the differences between Neanderthal and modern human DNA suggested that they last shared a common ancestor some time around 500,000 years or so ago, placing that common ancestor close to the ancestral root of the Homo sapiens family tree. Similar analyses have now been done with some of the other late Neanderthal specimens, but always with the same result: Neanderthal genes were different enough to place them firmly outside the lineage of all modern humans.


The current view is that Neanderthals represent the descendents of an early migration out of Africa into Europe by archaic H. sapiens. There are many fossil specimens belonging to archaic humans from the period between 500,000 and 300,000 years ago in Europe. Anatomically, these individuals differ little from the archaic humans found throughout much of sub-Saharan Africa at around the same time. Since many also show some Neanderthal-like features (a rather heavy build, thickened eyebrow ridges), the suggestion that the Neanderthals represent the descendants of these archaic human populations that evolved along their own trajectory in Europe seems reasonable.
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